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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 March 20231. 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. 

 

                                                      
1 This is a preliminary date and is subject to change.  It will be confirmed in the next reporting period, when the material change will 
be triggered. 

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

 

This Project Progress Report (PPR) – the sixth for Active Response – covers the period July to December 2020. Our 

previous PPR, covering January to June 2020, is available here. 

 

Collectively, these PPRs form the annual progress report required by Ofgem’s NIC Governance Document V3.02. 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 2021.  

 

Overall, the project has made good progress across all workstreams in this reporting period. Notable highlights were the 

publication of Deliverable 3, which provides key learnings from the hardware specification, design and testing process, 

and the publication of Deliverable 4, which provides key learnings from the initial offline trials of the project software tools. 

In addition, considerable progress was made in relation to the trial design and site and installation preparation activities. 

 

Workstream 1 – Hardware development and deployment 

During this reporting period, the Workstream 1 team successfully completed and submitted Deliverable 3, ensuring that 

key learnings from the hardware specification, design and testing process were clearly recorded and shared. The team 

progressed through testing of the SOPs and the SPB in order to prepare for the Factory Acceptance Tests (FATs), which 

will be witnessed by UK Power Networks personnel. Unfortunately, challenges encountered in the type-testing of the 

first-of-a-kind SOPs and SPBs have delayed the FATs for the PEDs.  Due to delays related to manufacturing of 

enclosures, troubleshooting during testing, clarification of testing requirements and the subsequent redesign of devices, 

these final tests are now expected to be completed early in the next reporting period. Site coordination activities between 

the Workstream 1 and site construction teams progressed significantly, resulting in the finalisation of detailed installation 

plans.  Draft installation and operation manuals for the devices were presented to key stakeholders within UK Power 

Networks for initial review. This was required to ensure correct understanding of installation and commissioning activities 

before they are approved by UK Power Networks’ Technical Design Authority.  

 

Workstream 2 – Software development and deployment 

The main focus of Workstream 2 in the reporting period was delivery of the offline trials, simulations and evidence 

associated with Deliverable 4. As such, Workstream 2 undertook activities to ensure that all key learnings were delivered 

and shared with the wider industry through the Deliverable 4 report and dedicated events. A software test harness was 

designed, implemented and commissioned to deliver the offline trials. Network models, in CIM (common information 

model) format, were also developed and constructed to include the four trial networks. CIM models were developed for 

the SOPs and the SPB. Load, telemetry and other data were also collected to enable testing. Upon completion of the 

tests, all results were analysed and presented in the Deliverable 4 report. The team also continued their preparations for 

the live trials, including the software solution scheme design and engagement with network managers and control 

engineers.   

 

Workstream 3 – Project planning, trials and analysis                                                                                                                      

During this reporting period, the Workstream 3 team focused on reviewing the trial designs using knowledge gained from 

previous stages of the project. This led to revisions as a result of: 

 

 A change of Trial 4 location, from LPN to SPN  

                                                      
2 https://www.ofgem.gov.uk/system/files/docs/2017/07/electricity_network_innovation_competition_governance_document_version_3.0.pdf 

https://innovation.ukpowernetworks.co.uk/wp-content/uploads/2020/08/Active-Response-Project-Progress-Report-July-2020-v1.0.pdf
https://www.ofgem.gov.uk/system/files/docs/2017/07/electricity_network_innovation_competition_governance_document_version_3.0.pdf
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 Changes to equipment locations as a result of further detailed investigations and planning permission responses 

from local authorities  

 Findings from the offline trials in terms of the most valuable optimisations and equipment locations  

 A revised approach to LV meshing – only LV meshing through a SOP will be trialled; direct LV meshing will not  

 A clearer understanding of the capability and locational requirements for the link box equipment 

 Re-alignment with the project Use Cases documentation 

 

The other major activity was the preparation of hardware installations required for the online trials, including site 

investigations, site design, and approval of the necessary processes and procedures.  

 

Additionally, the link box monitoring and switching devices were designed and are in the process of being prototyped. 

The capability of the link box switching device was modified and will now be a switch capable of making and breaking 

load current, rather than operating to clear faults. 

 

Workstream 4 – Learning and dissemination  

During this reporting period, the Workstream 4 team liaised closely with the other workstreams to ensure successful 

dissemination of the project learnings. Learnings from type-testing in Workstream 1 and software deployment in 

Workstream 2 were disseminated to a wider audience of external stakeholders through dedicated webinars and the 

Energy Networks Innovation Conference (ENIC, formerly LCNI). In addition, all three of the abstracts submitted for 

CIRED 2021 were accepted for presentation – reflecting the high levels of interest in Active Response from the wider 

technical community and increased awareness of the technical advancements this project is delivering.  

 

The communications strategy, developed for project dissemination, continues to be implemented to raise awareness of 

the project objectives, technology and learnings. The collaboration with SPEN has also continued to deliver benefits, 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.  

1.3 Risks and issues 

 

The project continues to apply robust risk management procedures. The current risks and issues are presented in Section 

11. Several risks that were mentioned in previous PPRs have materialised and are impacting some of the project activities 

as issues; these are being closely managed.  

 

During this reporting period, the project was affected by the COVID-19 outbreak and the associated restrictions imposed 

by the UK government; although the impact was less significant than was reported for the first half of 2020. Due to the 

impact of COVID-19 and other challenges, it was necessary to reschedule the delivery dates of some project Deliverables 

to ensure that all key learnings are captured and reported appropriately. Although the project has applied a proactive 

risk-management approach, the team anticipates that an application for a material change will be required in the next 

period. UK Power Networks will provide further details in the next reporting period, in accordance with the Electricity NIC 

Governance Document V3.03.  

 

Table 1 provides a summary of the issues that the project team continues to manage proactively.  Table 2 provides a 

summary of the issues that the project team has successfully closed in this reporting period. Section 2 provides a detailed 

description of the impact and project approach to the risks associated with each workstream. 

                                                      
3 https://www.ofgem.gov.uk/system/files/docs/2017/07/electricity_network_innovation_competition_governance_document_version_3.0.pdf 

https://www.ofgem.gov.uk/system/files/docs/2017/07/electricity_network_innovation_competition_governance_document_version_3.0.pdf
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Ref Issue Impact Mitigation 
Target 

close date 

Status 

R16 The build of first units 
of SOP/SPB takes 
longer than 
anticipated. 

Project Deliverables 5 

and 8 and start dates of 

online trials could be 

pushed back, requiring a 

material change. 

Daily communications with 

technical staff to expedite 

solutions to challenges 

encountered during assembly 

and testing of the first units. 

Use of project escalation 

process to secure additional 

technical expertise for 

troubleshooting. 

Q2 2021 Live 

R55 Construction and 
planning application 
process for SPB 
takes longer than 
expected. 

Installation and 

commissioning of the 

SPB for online Trials 3 

and/or 4 would be 

pushed back. 

Effective engagement with 

the local authority and UK 

Power Networks’ Capital 

Programme function to 

develop a robust plan that 

can be effectively managed 

and delivered. 

Online Trial 4 to be delivered 

in stages so that other project 

solutions can be tested whilst 

waiting for the SPB to 

become available. 

Q3 2021 Live 

R68 ANM delivery tasks 
are longer and more 
complex than 
originally planned. 

Start dates of the online 

trials need to be pushed 

back, with knock-on 

effect for multiple 

Deliverables. 

Direct engagement with the 

ANM software supplier and 

UK Power Networks’ Control 

Systems and Automation 

(CSA) team to develop a 

robust delivery plan that can 

be effectively managed by 

the project team. 

Q1 2021 Live 

R73 An internal arc test is 
required for the SPB 
enclosure. 

Installation date of Trial 

3 SPB will be pushed 

back. 

Effective planning and 

management of testing 

process and logistics to 

minimise schedule impact. 

Q1 2021 Live 

 
Table 1: Live Issues during this reporting period 
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Ref Issue Impact Mitigation 
Target 

close date 

Status 

R39 Installation of remote 
terminal units has 
been held up due to 
COVID-19 related 
restrictions.  

Development of load 

profile data for offline 

modelling takes longer 

than planned.  

Start date to the online 

testing stage of the trials 

is pushed back. 

Active communication with 

installation team until 

completion for Trials 1 and 2. 

A staged approach to the 

trials has been developed so 

that results can be obtained 

from offline trials with ANM 

software. 

Q3 2020 Closed 

R48 ADMS (Advanced 
Distribution 
Management 
System) upgrade for 
EPN and LPN has 
been pushed back 
due to COVID-19.  

Limits the amount of 
automation achievable 
within trials for CIM-data 
file export. 
Online trials could be 
delayed. 
Project might need to be 
extended. 

Removed dependency on the 

ADMS upgrade for the online 

trials to start. The online trials 

will be facilitated using an 

alternative platform. 

Q3 2020 Closed 

R54 UK Power Networks’ 
CSA team has 
limited resources to 
provide assistance to 
the project within the 
required timeframes. 

The start date for trial 

stages involving ADMS 

integration will start later 

than originally planned. 

Active communication with 

the CSA team and re-

baseline delivery plan to 

reflect resource availability. A 

staged approach to the trials 

has been developed so that 

results can be obtained from 

offline trials with ANM 

software. 

Q4 2020 Closed 

 
Table 2: Issues closed during this reporting period 

 

2. Project Manager’s report 
 

The project made good progress during this reporting period, 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 the four trials 

 Delivery of the initial offline trials of the project software tools and submission of Deliverable 4 

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

systems 

 Building of the first PEDs and type-testing of the devices 

 Coordination and management of the suppliers involved in the LV automation solutions (link box switches and 

monitors as well as controllable LV circuit breakers) 

 Detailed design of the Trial 4 site in SPN 

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

implementation into business as usual (BaU) processes 
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 Ongoing engagement with SPEN to share learning between Active Response and SPEN’s LV Engine NIC 

project, including preliminary planning for Deliverable 7 

 Ongoing dissemination of the project learning to the wider industry 

 

Project Partner meeting updates 

 

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

a complex innovation project. During this reporting period, the team held two coordination meetings. The first was held 

on 28 September 2020 and the second took place on 10 December 2020; both using an online platform due to COVID-

19 restrictions. These two workshops provided opportunities for all project partners and key suppliers 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 these Project Partner meetings on a quarterly basis, with the next 

meeting scheduled for Q1 2021.  

 

Both meetings covered a number of topics, including: 

 

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

period, risks and issues 

2) Collaborative planning of tasks over the next 12 months 

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

4) Risks, issues and mitigation 
 

Figure 1 shows a screenshot from the online Project Partner meeting held on 28 September 2020. 

 

 
 

Figure 1: Screenshot from the online Project Partner meeting held on 28 September 2020 
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Project team resourcing 

There were no changes to the UK Power Networks project team in this reporting period. 

 

Management of COVID-19 impact  

Since the early stages of the COVID-19 outbreak, the project team has constantly monitored the situation to identify any 

potential impact on project activities using the following controls to manage risks associated with COVID-19: 

 

 All key personnel working from home where possible 

 Increased communication between the Project Lead and the workstream leads to ensure the swift escalation of 

new risks and issues in what is a rapidly changing situation 

 Increased communication between the Project Lead and the Innovation Programme Manager to ensure that new 

risks and issues are escalated clearly and promptly 

 Increased communication with key stakeholders to assess their availability to contribute to project development 

 Increased communication and assessment of mitigation measures with suppliers and sub-suppliers 

 Proactive communication with other DNOs, the Energy Networks Association (ENA) and Ofgem to promptly 

assess the impact of the national and international restrictions as well as propose solutions to ensure that the 

project generates the expected learnings  

 

These control measures ensured the swift and efficient monitoring of project activities, providing the Project Lead and 

the project team with all the necessary information to effectively manage the situation. As a result the project was able 

to make progress during the national emergency with a managed impact on delivery timescales.  

 

The following sections present reports from the individual workstreams covering progress made during the reporting 

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

2.1 Workstream 1 – Hardware development and deployment 

 

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

TPS, who is developing the SPB and the SOPs. 

 

As mentioned in previous PPRs, the SPB is being developed as a first-of-a-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. Taking into account the novel nature of the SPB and SOPs, TPS undertook a thorough testing 

regime which involved testing at every stage of the prototypes’ build. During this period, complete systems have been 

built for the SOPs and full system tests are in progress. For the SPB, all the complex modules have been tested and the 

full SPB system is being built in preparation for the FATs. Whilst the SOP system tests and SPB module tests were being 

undertaken, a number of learnings were captured and implemented in an agile manner for the subsequent build of the 

remaining SOPs and the other SPB. 

 

In this reporting period the Workstream 1 team finalised Deliverable 3 outlining the key learnings from the hardware 

specification, design and testing process.  This was submitted to Ofgem on 13 August 2020. 
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Progress during this reporting period 

Workstream 1 focused on the following activities for development of the SOPs and the SPB. 

 

SOPs 

 

Good progress was made in the build and testing of the SOPs, including the build of key modules, assembly of the first 

complete devices in preparation for the FATs, and production of the user manuals.  

The stacks are modules common to both types of SOPs; 2T and 3T. In this reporting period the first stack and associated 

control module was built and tested; the learnings were then used to finalise the stack design. The stacks mechanical 

design was optimised and a minor build issue was resolved by changing some internal cables to a busbar. These build 

amendments were transferred to the drawings as a new revision. The final design was then replicated, all stacks for the 

first 2T SOP and 3T SOP were built, and with three stacks per terminal this means more than 15 identical stacks have 

been completed.  

When finalising the enclosure design, feedback from trial site installation teams was incorporated by the TPS team to 

ensure that the enclosure design facilitates the practical installation of the unit. The feedback required TPS to redesign 

the power cable terminations and the earthing of SOPs to improve ease of installation. Once the design was agreed, the 

bill of materials and drawing packs for the SOP enclosures were sent to the fabricators with subsequent issue for 

manufacturing. As these were the first enclosures built, the process required multiple iterations with the fabricator to 

ensure the enclosure satisfied all requirements and characteristics. Engagement with the installation team and multiple 

iterations with the fabricators increased the time taken to finalise the mechanical drawings.  

The first 2T SOP and 3T SOP enclosures were received, and the first 2T SOP and 3T SOP fully assembled. Independent 

point-to-point wiring tests were successfully performed to validate the schematics and wiring diagrams in preparation for 

the FATs.  Figure 2 shows a completed 2T SOP undergoing the first stage of the agreed test plan. During assembly of 

the first SOPs, opportunities for space optimisation were identified and captured in revised drawings for the SOP 

enclosures. In addition, TPS is now using multiple fabrication companies for the remaining SOPs in order to reduce the 

lead time of the remaining enclosures. 

 

 
Figure 2: First 2T SOP under type-testing 
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TPS has produced the first draft of the SOPs installation, commissioning, operation and maintenance manuals. 

Production of the manuals involved collaboration with the Workstream 3 team and UK Power Networks to define 

installation plans and ensure on-site requirements are met. 

SPB 

During this reporting period, all the materials for the Trial 4 SPB were received by TPS. The final set of converter module 

frames for the Trial 4 SPB was manufactured by the supplier; the frames include minor design changes identified during 

the build of the Trial 3 converter modules. The second SPB enclosure was manufactured and received, but testing of the 

first SPB will be completed before the second SPB is fully assembled. 

 

Each SPB has three 333 kVA converter modules and during this reporting period all three SPB converter modules were 
individually subjected to an extensive testing procedure, as they are the most important module in the SPB. To complete 
the tests, the fully developed SPB converter module control software was used. This means that the converter module 
software (acting as a slave to the master control module) has now been fully validated. The most important SPB converter 
module test executed was the recirculation test (see Figure 3), whereby two converters were tested together at full power. 
The SPB converter modules were operated at full current for a prolonged period of time to monitor their thermal 
performance. During the initial thermal rise test the Electromagnetic Capability (EMC) filter components overheated and 
caused the control software to trip the SPB. As a result, higher rated fans have now been installed to provide improved 
thermal management of the SPB.  
 
The SPB internal water cooling system has been assembled and for the purposes of testing, it was run externally to the 
SPB unit to validate the flow and control logic. The water cooling module was then reassembled within the SPB enclosure, 
in preparation for the SPB FATs.  
 
Through continued engagement with engineers in UK Power Networks’ Technical Sourcing and Standards team, TPS 
and UK Power Networks have agreed the redesign of the input/output cubicles to minimise damage in the unlikely event 
of an arc flash and to test this in the next reporting period. TPS has identified the design changes that are required and 
has assessed the impact on the project plan (this is a concurrent cause for the material change mentioned in Section 
1.3). The Workstream 1 team has engaged with external test houses to confirm the cost of the test and availability of test 
space. 
 

The SPB drawings will be finalised upon completion of the Trial 3 SPB and will be incorporated into the build of the Trial 

4 SPB. Since the last reporting period, a number of changes have been made to the SPB build to aid its installation on 

the network, including: 

 

 Agreement on the connection of the SPB enclosure and the 11kV/850V transformer using single core 3.3kV 

cables to reduce the bending radius and, as consequence, facilitate installation procedures 

 Finalisation of the interlocking scheme with UK Power Networks’ site engineers 

 Modification of the SPB and ring main unit (RMU) interface to integrate with the on-site communication and 

control scheme. The SPB has direct control of the RMU circuit breakers it is connected to, but UK Power 

Networks’ control engineers can override and open the circuit breakers with a direct connection into the RMU 

protection relays 

 Assessment of the design for the external fan radiator pipework, to reduce the 1m x 1m exclusion zone  

 

TPS has produced the first draft of the installation, commissioning, operation and maintenance manuals. Production of 

the manuals involved collaboration with the Workstream 3 team and UK Power Networks in order to define installation 

plans and ensure on-site requirements are met.  
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Figure 3: SPB Converter Modules A and B on test 

 

Software development 

In this reporting period TPS continued to develop the control software for each PED and worked on the following activities: 

 Control interface development and DNP3 simulation 

 Input/output (IO) schedule update 

 Developing and testing the state machines 

 Developing the Modbus communications interface 

 Implementing the Solid State Series Switch interface state machine and protection (SPB only) 

 Developing and testing the control algorithms (supervisor and master control) 

The software for each type of PED is at a different stage in the development and testing process. The SOP software 
development and verification has been completed and is ready to be used to complete the full system (hardware and 
software) FATs on the 2T SOP and 3T SOP.  The SPB has an identical control module for each of the convertor modules, 
which act as a slave to the master SPB control module. The master control software is in the development phase and 
testing has not been completed, however, the local SPB converter module software has been fully tested and is being 
used to complete the converter module recirculation tests shown in Figure 3. 
 

The SPB software has additional complexity due to the way in which it interfaces with the distribution network. The SPB 

control interface required engagement with UK Power Networks’ stakeholders to agree a control architecture on-site that 

would meet UK Power Networks’ and TPS’ requirements. This engagement led to the SPB communication and control 

interface being modified to allow it to mimic the UK Power Networks operation of an RMU.  To avoid damage to the 

equipment, the SPB must pre-charge its DC busbar in a controlled manner. To achieve this, it needs direct control of the 
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RMU circuit breakers, and in particular, must have sole control to close the circuit breakers (except for manual override 

from operational engineers). This is to ensure that pre-charging activities can be executed effectively.  

 
The software engineers at TPS have also been working with the Workstream 2 team to create a SOP and SPB model in 
the ANM platform and ADMS. 

Challenges and lessons learnt 

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

 SPB converter testing 

Testing of the SPB power electronic converters presented major challenges. During recirculation testing, the 

Workstream 1 team found that individual converters functioned as designed but a number of trips were caused 

by electromagnetic interference (noise) when they were connected together. To resolve the noise issues, the 

power and communication cables were re-routed to increase the distance between them and reduce the effect 

of the electromagnetic fields produced by the high currents. In addition, TPS’ team also changed control cards 

component ratings in order to reduce the total circuit resistance, as the re-routing of communication cables 

increased their length with consequential issues on the control circuit. 

 COVID-19 

Due to the impact of COVID-19, this particular workstream experienced several challenges. To ensure their 

teams’ safety, TPS’ engineers were advised to work remotely wherever possible. This meant they no longer had 

direct access to equipment and additional time was required for troubleshooting and diagnosis, as they were 

unable to consistently attend site to verify the device performance. To overcome this challenge, a number of 

remote video meetings were arranged so that the engineer technicians could visually share the issues with the 

designers, with less chance of inaccuracies. In addition, a number of engineer technicians were required to self-

isolate at various points during the reporting period, adding further delays to the build and test process. 
 

 SPB internal arc test 

The internal arc test is required to prove that an operator and any other parties in the proximity of the SPB are 

always safe from a catastrophic failure of the device caused by an internal fault. The test cannot be completed 

at the TPS factory and so the Workstream 1 team engaged with external test houses and specialists who will 

undertake this work in the next reporting period. The test has been delayed as UK Power Networks’ standard 

engineers have identified a few additional changes that should be made to the design of the SPB such that it 

can operate safely and pass the internal arc test. As such, the in/out cubicles will need to be redesigned to avoid 

multiple external tests. UK Power Networks has an exceptional safety record and this is a core value of the 

business; therefore it is essential that any new device is designed to operate safely on the network, albeit via 

innovation projects.  

 TPS staff turnover 

The TPS Active Response project team continues to have a high turnover of personnel, which has incurred 

delays to product development. TPS proactively managed this situation by ensuring that new team members had 

a suitable handover from outgoing ones, so that the impact on the project was limited.  However, it is recognised 

that new team members coming into a mature project of such technical complexity still require additional time to 

adjust and operate effectively.  
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 SPB communication software interface 

The development of a new software platform for the SPB has presented a number of challenges, particularly with 

the communication interface. The interaction between SPB and the distribution network via RMUs, for pre-charge 

activities, impacts a number of different functions including network control, SCADA, protection and operational 

safety procedures. As the project finalised the design of the communication interfaces, it became clear that this 

impacted a large number of stakeholders with different priorities (e.g. cyber security and ease of implementation). 

The project required additional time to engage with all stakeholders to ensure all requirements and conflicting 

priorities were met, such that the communication interface could be implemented.  

 

 SOP enclosure fabrication 

 

The SOP enclosure fabrication has taken longer than expected. The mechanical drawings required a redesign 

to accommodate changes to internal component layouts. Changes were also implemented to make installation 

easier, by modifying access to the power cables and the way of supporting them.  

 

Outlook for next reporting period  

The next period will see significant progress in the build, testing and site installation approvals of the SOPs and SPB 

systems. To achieve the Trial 2, 3 and 4 targets, Workstream 1 will focus on the following activities: 

 

 FATs witness testing of the first SOP and SPB units 

 Finalising the Operations and Maintenance and Installation and Commissioning user manuals 

 Performing an internal arc test of the SPB in/out cubicles enclosures at external test houses 

 Finalising the SOP/SPB control and communication interface 

 Commencing manufacture of the remaining SOPs and SPB for Trial 4 

 SOPs delivery for Trial 2 

 SOPs delivery for Trial 4 

 SPB delivery for Trial 3 

 Coordinating with Workstream 3 to complete installation of the devices on-site 

 Commissioning and end-to-end communication testing, as required, to ensure successful trials 

 

2.2 Workstream 2 – Software development and deployment 

 

Workstream 2 oversees development of the Active Response software, communication architecture, and system 

integration part of the solution. The software element of Active Response resides in the field equipment as well as in the 

ANM platform. The communication architecture paves the way for system integration of the project and defines the 

mechanisms by which the different parts of the solution will exchange information. Finally, the system integration element  

involves connecting the ANM and the ADMS systems, the ADMS and the remote terminal units (RTUs), and the RTUs 

with the field equipment. 

 

During this reporting period, the Workstream 2 team focused on commissioning and testing the initial implementation of 

the Active Response optimisation algorithms in a safe offline environment and producing the Deliverable 4 report. These 

and other key achievements are described below.  
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Progress during this reporting period 

The focus of this period was on the ANM software development and the optimisation algorithm testing. Activities included 

data collection and cleansing, software development, software debugging, and testing. The key deliverables were: 

 

 Delivery and commissioning of the ANM Test Harness, which includes: 

o Developing, testing and commissioning an application programming interface (API) to integrate the ANM 

core system (SGS Strata) and optimisation engine (Grid360). It is worth mentioning that this API will be 

evolved and used in the live deployment of the solution 

o Developing, testing and deploying an external test harness interface that is capable of sourcing the input 

data files to be used for the offline simulations and producing the output data files of simulation results 

 Delivery of common information model (CIM) files for the four trial locations: 

o CIM data collection: Network components’ impedances, rated capacities and connectivity are required 

to create CIM files. At UK Power Networks, this data resides in several systems including SAP, DPlan, 

PowerFactory, and DINIS. Some of these systems were interrogated to facilitate delivery of the CIM 

files described below 

o Trial 1 CIM file for Trinity Crescent Primary: This was exported from the ADMS, however, it did not have 

the network data (e.g. impedances and capacities). The team has collected the data and enriched the 

CIM file with the corresponding information 

o Trial 2 CIM file for the Durnsford Road SW feeder group (LV side): UK Power Networks’ ADMS (like 

most ADMS systems) does not have an LV representation of the network. As such, the corresponding 

required information was collated by the team from some of the sources described above and a CIM 

file describing the network was constructed and delivered 

o Trial 3 CIM file for Trinity Crescent Primary interconnected with Durnsford Road Primary: The team has 

collated the required information and parsed it into CIM format 

o Trial 4 CIM file for the Durnsford Road SW feeder group (HV and LV networks) interconnected with 

Merton Primary at the HV side: The team has collated the required information and parsed it into CIM 

format 

 Load data collection to carry out the trials: A full year’s worth of half hourly active and reactive power load data 

was collected for: 

o Trinity Crescent Primary HV loads 

o Durnsford Road Primary HV loads 

o Merton Primary HV Loads 

o Constructed load profiles in half hourly active and reactive power form for one week per season (four 

weeks in total) of LV loads for the Durnsford Road SW feeder group 

 Telemetry information gathering: 

o List of all remote-controllable RMU switches at the HV side of the Trinity Crescent NW feeder group 

o List of all remote-controllable RMU switches at the HV side of the Durnsford Road SW feeder group and 

E3 feeder 

o List of all remote-controllable LV switches and link box switches at the LV side of the Durnsford Road 

SW feeder group 

 Mapping of the load data produced (which had a PI tag identifier), as described previously, to the corresponding 

“energy consumer” identifier within the CIM file 

 Delivery of offline simulation (see Figure 4 for a Grid360 visualisation example): 

o 400+ hours of simulation carried out 

o 2+ years of load data simulated 

o Delivery of comprehensive simulations to cover as many potential scenarios as possible, including 

season based scenarios and electric vehicle (EV) related scenarios, among others 
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 Submission of the Deliverable 4 report to Ofgem. This report is publicly available on the Project website4 

 Input/Output schedule for the VisNet Hub issued for approval: 

o VisNet Hub is a communication gateway that will enable the Active Response solution to remotely 

control the LV CBs 

 LV CB software upgrade agreed and progressed to allow for: 

o Remote-controllability 

o Reverse power flow capabilities 

 

The first draft of software RTU for the link box equipment has been issued for internal approval along with the 

corresponding link box input/output schedule. 

 

 
 

Figure 4: Grid360 visualisation example: Trial 1 test scenario of network overloading before switching recommendation 

 

                                                      
4 https://innovation.ukpowernetworks.co.uk/projects/active-response/  

https://innovation.ukpowernetworks.co.uk/projects/active-response/
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Challenges and lessons learnt 

The main challenges and lessons learnt in the workstream during this reporting period are set out below. 

 

 Availability of key asset data in CIM export. This challenge was mentioned in the July 2020 PPR. For the 

purpose of the offline tests, the required CIM files were manually constructed. However, for the live deployment 

stage, processes and systems have been put in place and will be deployed to enrich PowerOn (the ADMS 

software) with the required network information, so that a single CIM export will have all the required data. This 

is vital for the live system, as the network representation in all systems (i.e. ANM Strata, Grid360 optimisation 

engine, and the ADMS) should be identical to ensure correct operation of the solution. Manually constructing 

CIM files is a process prone to errors and is not very reliable for BaU purposes. 

 The right skills in the team. One important lesson learnt in this period is that as the project progresses, the 

skillset required for delivery changes at each stage. It is important to understand the required skills, evaluate the 

skillset of the team and perform gap analyses to understand the new requirements. Once those gaps are 

identified, they should be filled with appropriately skilled team members or consultants to ensure smooth delivery 

of the project. 

 Agile delivery for software. Unlike projects that can be run in a waterfall manner, it is recommended that 

software delivery projects are run in an agile way. Software bugs are not easy to identify and hence a lot of 

testing needs to be carried out to identify them. The most efficient way to deliver software based projects is by 

breaking the milestones down into minor objectives, with further progress made only after the current step has 

been comprehensively tested and proven. 

 Delivery of data analysis. One of the key learnings of this period is that the data analysis task of a simulation 

based deliverable can be as resource-intensive as the simulation step itself. It is highly recommended that 

sufficient time in the project plan is allowed for data analysis, as this aspect of the Active Response simulation 

took as much time as the simulation stage itself. 

 Cross-workstream communication. One of the lessons learnt is the fundamental importance of cross-

workstream communication. Since the project partners and key suppliers are geographically spread across the 

UK, and internationally in some cases, 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 and extensively used online 

meeting platforms.  

Outlook for next reporting period 

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

 

 Delivery of advanced analytics functions (i.e. state estimation) for Trial 1 

 Delivery of an Inter-Control Centre Protocol (ICCP) link data point list for Trial 1 

 Delivery of an ICCP link 

 Delivery of a scheme design for Trial 1: 
o This includes defining the triggers that will enact the ANM system 
o This also includes the ADMS screens that will be presented to the control engineer for the BaU 

interactions 

 Factory acceptance test of the advanced analytics functions (i.e. state estimation) 

 Creating a test harness with the ANM Strata and Grid360 optimisation engine on one side, an instant of ANM 
Strata simulating the ADMS on the other side, linked by the configured ICCP link, mentioned above 

 Using the created test harness to test the delivered software pieces described above 
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2.3 Workstream 3 – Project planning, trials and analysis 

 

Workstream 3 is responsible for the design and implementation of the four project trials. It has selected the trial sites, 

identified equipment locations, and is currently coordinating the design and commissioning of the installations. Future 

activities include development of the trial plans (defining the functions and timescales for each trial), analysis of the data 

obtained from the trials and assessment of the benefits. 

Progress during this reporting period 

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

 

Selection of a new site for Trial 4 

 

Trial 4 was initially selected to take place in the LPN licence area, connecting the Trial 2 location (the Durnsford Road 

South West Feeder group) to an adjacent feeder group. The site remains ideal from an electrical load perspective, 

however, detailed investigations of potential sites to house the SPB found that suitable locations had difficulties with 

regards to land ownership and the timescales estimated to resolve these were prohibitive. This has highlighted the 

challenges of finding space to house a large device like the SPB in urban locations, particularly using land already owned 

by UK Power Networks (such as secondary substation areas). The LPN licence area in particular does not have large 

secondary substation sites with spare space available. EPN and SPN do have some larger secondary sites; however, 

fitting an SPB into the space available, around existing equipment, is not always straightforward. This is an important 

learning point. It is possible that BaU use of the SPB in urban locations will require an alternative approach, such as 

placing the devices within primary substations or acquiring land specifically for the task. 

Alternative locations were therefore investigated across UK Power Networks’ licence areas with a particular focus on 

sites that had pre-existing space for accommodating the SPB. A desktop examination concluded that Trial 4 should be 

focused around the Saxon Road South secondary substation in Hove, West Sussex, in the SPN licence area (see Figure 

5. This site has a large footprint, including a large available building, and is also an open point between the Portslade 

and South Hove primary substations, two sites which have complementary load profiles.  

 

 

Figure 5: An aerial view of Saxon Road South 
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The trial design has been completed, including placement of equipment around the Saxon Road South location. This has 

been completed remotely in the first instance, but is now progressing to detailed site investigations. An alternative location 

– also in SPN – has been identified should the Saxon Road location be found to have insurmountable challenges 

associated with it.      

 

Trial design documentation 

 

These documents have been updated to reflect changes to the trials and findings from the offline trials. These include:  

 Changes to trial locations, in particular the relocation of Trial 4 from LPN to SPN 

 Changes to equipment locations in Trial 2 as a result of further detailed investigations and planning permission 

responses for local authorities 

 Findings from the offline trials in terms of the most valuable optimisations and equipment locations 

 Clarification of the approach to LV meshing; in particular, direct LV meshing will not be trialled as it was previously 

demonstrated in the FUN-LV project. However, the LV equipment will be improved as per the FSP, in order to 

make the devices controllable from the central ANM platform and increase the rating to make the devices 

applicable in more locations 

 Understanding of the capability and locational requirements for the link box equipment 

 Alignment between the project Use Cases documentation 

 

In particular, Trial 2 will now be completed with a zonal approach within the same trial zone. This will allow various 

combinations of the project hardware to be trialled whilst also reducing interdependencies between the zones. 

 

The detailed design for each of the trials is now complete, with locations for hardware and monitoring equipment selected.  

 

Design and planning for installation 

Installation planning is under way for the hardware required in Trials 2 and 3.  

 

Trial 2  

 

Trial 2 will be undertaken in Wimbledon on the South West Feeder group of the Durnsford Road primary 

substation and includes the following equipment:  

 

 2T SOPs that will be installed as street furniture: 

Planning permission has been obtained for two of the 2T SOPs that will be installed. Planning permission 

for the third 2T SOP is yet to be agreed, as the previously suggested locations have been rejected by 

the local authority. A location that takes account of the concerns has been developed and will be 

submitted.  

 

 3T SOPs that will be installed at LV Only substations: 

The location for one of the 3T SOPs has been changed, as the previously preferred location is no longer 

available for use. Walpole Court LV Only substation is being removed from the network and hence the 

3T SOP will now be installed at Brockham Close. Improvements to the connection arrangements into 

the LV boards, over those used in the FUN-LV project, are currently being investigated through 

discussions with equipment suppliers.  
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 Alvin 415V circuit breakers: 

These have been ordered. The project team’s understanding is that modifications to LV cubicle doors 

may be required in some instances, as they are larger than standard fuse carriers. In the Trial 2 locations, 

this is not expected to be problematic as the majority of locations are indoor and have open LV boards. 

However, modifications to LV cubicle doors may be required in Trial 4 locations. A survey of the LV 

board types at the unvisited locations is planned for the next project period.   

 

 Link box switches and monitors: 

The design of these devices is progressing, and the project team has an understanding of the types of 

link boxes they can be installed in. This has required a reassessment of installation locations and may 

require replacement of some of the link boxes. A survey of all relevant link boxes is planned for the next 

project period.  

 

On the basis of the above progress and understanding of the equipment locational requirements, the design for 

Trial 2 has been reviewed and adjusted appropriately. The new design divides the trial area into four smaller 

“sub-zones”, to enable various combinations of the equipment to be demonstrated and the effects across the 

whole of that sub-zone, and around its boundary, to be assessed.  

 

Trial 3 

 

Enabling works for the Trial 3 site are anticipated to begin in January 2021, with construction continuing directly 

afterwards. The project team identified some challenges with the location, which is an existing site with a legacy 

building and residential neighbours in close proximity.  For example: 

 The logistical challenge of fitting the SPB, its enclosure and the ancillary equipment onto the existing 

site footprint 

 Assessing and reducing the visual impact and audible noise for local residents 

 Managing the impact of the construction work on the rows of garages that border two sides of the site, 

and which are of questionable structural integrity 

 
Despite these challenges, installation is still expected to be achieved in Q2 of 2021. The detailed design of the 
Trial 3 site is presented in Figure 6. 
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Figure 6: Trial 3 substation detailed design  

Trial 4  

 

Due to the reselection of the Trial 4 site, initial work is currently being undertaken to review locations and confirm their 

suitability.  

 

Business process documentation for hardware devices 

 

A number of documents are in the process of being drafted, reviewed and approved, based on source information 

provided by project partners, suppliers and UK Power Networks’ stakeholders.  

  

These documents include: 

 

 Engineering Technical Specifications (ETS), Engineering Approval Standards (EAS) and Engineering Operation 

Standards (EOS) for each of the hardware components:  

o The ETS captures the requirements and testing to be applied to equipment to ensure that it is suitable 

for installation on the UK Power Networks network 

o The EAS captures the applicable standards that equipment must adhere to (e.g. IECs) 
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o The EOS details the requirements for operation and maintenance such that they can be undertaken 

safely throughout the lifetime of the equipment 

 Normal Operating Procedures which detail how the network control engineers will interact with the Active 

Response solution 

 

P2/7 review 

 

One of the key objectives from the project is to understand how the Active HV solution enhances network capacity. To 

understand the impact of the solutions, a review has been undertaken to model the response of Active HV against the 

network planning standard used by UK DNOs – P2/7. The modelling has shown that Active HV does provide capacity 

benefits. 

  

The next steps are to review the findings with UK Power Networks’ network planning engineers in order to understand 

how to integrate Active HV into future network planning processes, and to review the findings against the offline and 

online trial results.  

 

Link box switches 
 
During this reporting period, the supplier (ASH Wireless) successfully completed the Detailed Design Review, which 
involved developed prototypes of the units. However, during this process, two key technical challenges were encountered 
with the design and operation of the switching device. These are set out below and necessitated a reduction in the current 
breaking capacity of the device. 
  

1. The thyristor size and cost requirements to operate with fault current above 20kA  
2. The degree of force exerted to perform the switching action with millisecond accuracy may result in damage to 

the stalks and frame within the link box enclosure 
 
To minimise risk to the overall project programme and budget, the new link box switching solution has been re-scoped 
to provide a reduced current breaking capacity of up to 5kA and will be renamed from a circuit breaker to a switch. A 
graphical illustration of the switching device is shown in Figure 7 . 
 

  
Figure 7: Render of the link box switch developed by ASH Wireless 
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Challenges and lessons learnt 

 

 Be flexible in the approach to the trial design and installation process. Both of these elements have a large 

number of dependencies – changing either of them could necessitate modifications. For example: 

 Obtaining planning permission for equipment can require modification to site layouts, building designs and, 

in the case of 2T SOPs, movement to a new location entirely 

 Equipment delivery and installation schedules may impact the order in which the trial stages are completed  

 The ANM software capability dictates the type and scale of live trials that are able to run 

 Changes to equipment characteristics and capability can influence the type of tests undertaken in the trial 

and the locations in which equipment can be installed   

 

 Complexity of the site installation process, particularly when installing innovation equipment. The process 

involves multiple stakeholders (equipment designers, site design and installation contractors, local authorities 

etc.) and management of these interfaces is time-consuming and complex  

 

 The documentation process for the new equipment is also complex, with multiple stakeholders, 

dependencies and interfaces to manage.   

 

 The link box design process has highlighted the difficulties with producing an effective and reliable device for 

installation in such a challenging environment in terms of the space available, heat dissipation etc.  

 

 The learning regarding the challenges of placing the SPB in existing sites is useful in terms of developing 

the strategy for their use in a BaU context. For example, the amount of space required and the height of the 

enclosure are key considerations, precluding all but the very largest of existing secondary sites and installation 

under permitted development planning consent.  This leads to a preference for SPB placement at: 

 

1. Primary substations with suitable space available within or adjacent to the existing footprint  

2. New sites where the appropriate footprint can be determined and suitable planning permission obtained 

3. Extremely large secondary sites with existing redundant buildings that can be reused 

  

This understanding has been valuable and has directly influenced selection of the new Trial 4 location at Saxon 

Road South in Hove. This learning will continue to be developed as the installation work for Trial 3 continues, 

and will be captured in the Trial 3 documentation. 

   

If the SPB is taken forward into BaU then the number of viable sites should be considered when calculating the 

benefits. More research is required to understand if the SPB is better suited to installation in primary substations 

or greenfield or brownfield sites.  

 

Outlook for next reporting period 

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

 

 Completion of business process documentation (including installation, commissioning and operation manuals) 

 Completion of site specific design and civil preparations for Trials 2, 3 and 4 

 Installation and commissioning of Trial 2 and 3 equipment   

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

the site installations 
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 Engagement with local authorities to obtain installation permits for the outstanding 2T SOP in the Trial 2 area, 

and those in the Trial 4 area. 

 

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 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, Workstream 4 activities focused on disseminating project learning by: 

 

1. Supporting the submission of three abstracts to CIRED 2021: 

o “Implementation of the Active Network Management scheme for the Active Response to 

distribution network constraints project”. The paper will present the architecture and outcomes from 

the offline trials, including the deployment of the ANM Test Harness. Lead author: UK Power Networks 

o  “Development of Power Electronic Devices to provide dynamic power sharing on 400V and 11kV 

distribution networks”. The paper will present the architecture of the PEDs and the key results and 

learning from their specification, design and testing. Lead author: TPS 

o “Use of novel switching techniques in implementing dynamic reconfiguration of LV Networks”. 

The paper will present the objectives, methodology and learnings from design and development of the 

link box switches. Lead author: ASH Wireless 

2. Delivering a technical webinar on 17 November 2020 to a wider audience of external stakeholders, focusing on 

the overall ANM architecture, the software platform and optimisation tools, and the learning from the initial offline 

trials 

3. Presenting at ENIC 2020, in the event virtual networking lounge, on 8–9 December 2020. For the first time in its 

history, ENIC was conducted as a digital conference. The Active Response project was presented as an 

important technical solution to support UK Power Networks’ transition to Net Zero 

4. Presenting a technical paper5 at the tenth International Conference on Power Electronics, Machines and Drives, 

held on 15–17 December 2020. The conference was postponed from April 2020 and was changed to an online 

conference 

5. Customer engagement on the benefits of Active Response and the ANM system at a dedicated ANM customer 

workshop  

6. Maintaining the project website to ensure the latest project reports and deliverables are uploaded and easily 

accessible to all stakeholders 

 

The project web page is the main portal for sharing learning with all project stakeholders and is regularly updated with 

the latest learning documents, including project milestone reports and technical papers submitted to industry events. 

Internal stakeholder engagement activities also play an important role in guiding development and deployment of the 

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

 

                                                      
5 Available at URL: https://innovation.ukpowernetworks.co.uk/wp-content/uploads/2020/05/TPS_Use-of-Series-Connected-SiC-
Devices-in-Power-Converter-design.pdf 

https://innovation.ukpowernetworks.co.uk/wp-content/uploads/2020/05/TPS_Use-of-Series-Connected-SiC-Devices-in-Power-Converter-design.pdf
https://innovation.ukpowernetworks.co.uk/wp-content/uploads/2020/05/TPS_Use-of-Series-Connected-SiC-Devices-in-Power-Converter-design.pdf
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The ongoing collaboration with SPEN, both as technical design authority and knowledge dissemination partner, is proving 

successful. Members of both the Active Response and LV Engine project teams have continued to provide support 

between projects by reviewing design documents, attending Project Partner meetings to share learning, and collaborating 

on engagement activities. The recurrent preparation of joint webinars demonstrates the continued commitment of both 

parties to work together and engage with other stakeholders to progress collective understanding of grid rated power 

electronic devices and the role they might play in the Net Zero future. 

 

In addition to the industry-facing knowledge dissemination activities described above, valuable engagement with UK 

Power Networks’ internal stakeholders (engineers in the Asset Management and Network Operations functions) has 

been ongoing during the hardware development, software development and trial design processes to ensure the 

solutions adhere to operational requirements and demonstrate benefits. Examples are recent internal engagement 

activities focused on the back-end integration of the devices (including the new link box devices which will communicate 

as an RTU) and on the control engineers’ future experience of operating the Active Response solution. Engagement with 

internal stakeholders is vital to establish production-ready communication architecture between field devices, the ADMS 

and the ANM platform to support the transition into BaU following completion of the project.  

 

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

 

The COVID-19 outbreak has affected Workstream 4 activities in terms of limiting public-facing activities; however, the 

project has successfully adapted its communications strategy to share learning and engage with external stakeholders 

through online conferences and webinars.  

Outlook for next reporting period 

 

The following activities are planned for the next reporting period: 

 

 Joint technical webinar, in collaboration with SPEN, presenting the PED technologies deployed in Active 

Response and LV Engine, and including key findings from both projects to date 

 Complete Technical Papers for CIRED 2021 and prepare presentation material for conference 

 Blog posts for the installation of the first SOPs in the field for the online trials 

 Blog post to support the publication of Deliverable 5 

 Plan next stage of webinars documenting the use of the ANM platform for Active Response trials  

 Update and publish the latest documents on the Active Response web page 

 

Figure 8 shows the high-level dissemination activities which are planned throughout the project lifecycle. The plan 

continues to build on our initial view of dissemination documented in the FSP.  
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Figure 8: High-level dissemination plan 
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3. Business case update 
 

We have not discovered any new information that affects the business case. Consequently, the business case remains 

consistent with our FSP.  

 

Figure 9 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 9: Benefits of Active Response 
 



Active Response  
Project Progress Report – July to December 2020 

 

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 28 of 40 

 

4. Progress against plan 
 

Figure 10 shows the high-level project plan for Active Response with colour coding to identify the tasks for each of the four workstreams. The following sections describe the 

progress of more specific items in the detailed project plan.  

 

 
Figure 10: High-level project plan 
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Workstream specific plans are maintained for each workstream 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 weekly 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.  

 

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. 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 SOPs and SPB FATs have been postponed, due to delays encountered with the type-testing and enclosure 

redesign 

 The delivery timeline of Deliverable 5 has been extended to reflect the aforementioned delays 

 The SPB site preparation activities have been extended, due to the complexity of the SPB set-up in terms of site 

constraints and interface with existing UK Power Networks control systems 

 The trials have been subdivided into smaller zones to facilitate their practical management and the gathering of 

key learning 

 Preparation of the ANM platform for live trials has been subdivided into phases and a detailed delivery plan 

agreed between all parties involved  

 

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 

Research Package 1: Hardware design review 

by ICL 

1 In progress In progress 

Qualification and factory acceptance testing for 

PEDs 

1 In progress  In progress 

Procurement and delivery of Trial 4 SPB 

components 

1 In progress Complete 

Build of Trial 4 SPB 1 Not started In progress 

Drafting and review of Deliverable 3 1 In progress Complete 

Drafting of manuals for PEDs 1 Not started In progress 

Research Package 2: Software design review 

by Aston University 

2 In progress In progress 

Preparation of data for Trial 2 2 In progress In progress 

Preparation of data for Trial 3 2 In progress In progress 

Modelling of PED components in ANM platform 

and ADMS 

2 In progress In progress 
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Task description Workstream Status at start 

of period 

Status at end of 

period 

Drafting and review of Deliverable 4 2 Not started Complete 

ANM detailed scheme design for Trial 1 2 Not started In progress 

Procurement of ADMS integration platform for 

online trials 

2 Not started In progress 

Procurement of platform for hardware signal 

testing and delivery of firmware upgrades 

2 Not started In progress 

Trial design and site selection 3 In progress Complete 

Procurement of Research Package 4 – 

Application and Business Case Review 

3 In progress Complete 

Trial 1 – Active HV offline trials 2 In progress Complete 

Trial 2 – Network Optimise offline trials 2 Not started Complete 

Trial 3 – Primary Connect offline trials 2 Not started Complete 

Trial 4 – Active Response combined solution 

offline trials 

2 Not started Complete 

Design of LV link box switches and ancillary 

functions 

3 In progress In progress 

Investigate back-up site for Trial 4 in SPN 3 Not started Complete 

Update to trial design documents following 

physical site investigations 

3 In progress Complete 

Development of business process 

documentation for novel hardware 

3 In progress In progress 

Conceptual design for Trial 3 SPB installation 3 In progress Complete 

Detailed design installation and planning 

application for Trial 3 SPB  

3 Not started In progress 

Conceptual design for Trial 4 SPB installation 3 Not started In progress 

Development and testing of LV link box 

switches and ancillary functions 

3 In progress In progress 

Research Package 3: Conventional Network 

Equipment Impact Study 

3 Not started In progress 

Research Package 4: Application and Business 

Case Review 

3 Not started In progress 

Engagement with SPEN to prepare for 

Deliverable 7 

3 Not started In progress 

Delivery of technical webinar  4 Not started Complete 

Presentation at ENIC 2020 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. During this period, four risks have begun to impact the schedule of specific project activities. The project team 

anticipates that an application for a material change will be required in the next period. UK Power Networks will provide 

further details in the next period, in accordance with the Electricity NIC Governance Document V3.06. 

 

                                                      
6 https://www.ofgem.gov.uk/system/files/docs/2017/07/electricity_network_innovation_competition_governance_document_version_3.0.pdf 

https://www.ofgem.gov.uk/system/files/docs/2017/07/electricity_network_innovation_competition_governance_document_version_3.0.pdf
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Table 3 provides a summary of the issues that the project team continues to manage proactively. 

 

Ref Issue Impact Mitigation 
Target 

close date 

Status 

R16 The build of first units 
of SOP/SPB takes 
longer than 
anticipated. 

Project Deliverables 5 

and 8 and start dates of 

online trials could be 

pushed back, requiring a 

material change. 

Daily communications with 

technical staff to expedite 

solutions to challenges 

encountered during assembly 

and testing of the first units. 

Use of project escalation 

process to secure additional 

technical expertise for 

troubleshooting. 

Q2 2021 Live 

R55 Construction and 
planning application 
process for SPB 
takes longer than 
expected. 

Installation and 

commissioning of the 

SPB for online Trials 3 

and/or 4 would be 

pushed back. 

Effective engagement with 

the local authority and UK 

Power Networks’ Capital 

Programme function to 

develop a robust plan that 

can be effectively managed 

and delivered. 

Online Trial 4 to be delivered 

in stages so that other project 

solutions can be tested whilst 

waiting for the SPB to 

become available. 

Q3 2021 Live 

R68 ANM delivery tasks 
are longer and more 
complex than 
originally planned. 

Start dates of the online 

trials need to be pushed 

back, with knock-on 

effect for multiple 

Deliverables. 

Direct engagement with the 

ANM software supplier and 

UK Power Networks’ Control 

Systems and Automation 

(CSA) team to develop a 

robust delivery plan that can 

be effectively managed by 

the project team. 

Q1 2021 Live 

R73 An internal arc test is 
required for the SPB. 

Installation date of Trial 

3 SPB will be pushed 

back. 

Effective planning and 

management of testing 

process and logistics to 

minimise schedule impact. 

Q1 2021 Live 

 
Table 3: Issues closed during this reporting period 

Table 4 provides a summary of the issues that the project team has successfully closed in the reporting period. 
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Ref Issue Impact Mitigation 
Target 

close date 

Status 

R39 Installation of remote 
terminal units has 
been held up due to 
COVID-19 related 
restrictions.  

Development of load 

profile data for offline 

modelling takes longer 

than planned.  

Start date to the online 

testing stage of the trials 

is pushed back. 

Active communication with 

installation team until 

completion for Trials 1 and 2. 

A staged approach to the 

trials has been developed so 

that results can be obtained 

from offline trials with ANM 

software. 

Q3 2020 Closed 

R48 ADMS (Advanced 
Distribution 
Management 
System) upgrade for 
EPN and LPN has 
been pushed back 
due to COVID-19.  

Limits the amount of 
automation achievable 
within trials for CIM-data 
file export. 
Online Trials could be 
delayed. 
Project might need to be 
extended. 

Removed dependency on the 

ADMS upgrade for the online 

trials to start; instead, the 

online trials will be facilitated 

using an alternative platform. 

Q3 2020 Closed 

R54 UK Power Networks’ 
CSA team has 
limited resources to 
provide assistance to 
the project in the 
required timeframes 

The start date for trial 

stages involving ADMS 

integration will start later 

than originally planned. 

Active communication with 

the CSA team and re-

baseline delivery plan to 

reflect resource availability. A 

staged approach to the trials 

has been developed so that 

results can be obtained from 

offline trials with ANM 

software. 

Q4 2020 Closed 

 
Table 4: Issues closed during this reporting period 

4.4 Key achievements and notable events 

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

 

 Qualification testing on PEDs conducted at TPS (Workstream 1) 

 Submission of Deliverable 3: Learning from Hardware factory tests (Workstream 1) 

 Completion of offline trials in ANM environment (Workstream 2) 

 Submission of Deliverable 4: Learning from Commissioning and Operation of Active Response Software Solution 

Tools (Workstream 2) 

 Confirmation of Trial 4 site (Workstream 3) 

 Conceptual design of Trial 3 site finalised (Workstream 3) 

 Definition of Installation plans for SOPs, SPB and LV automation hardware (Workstream 3) 

 Presentation of two technical webinars (Workstream 4) 
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4.5 Look ahead to next reporting period 

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

 

 FATs for SOPs and SPB (Workstream 1) 

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

 Drafting of Project Deliverable 5 (Workstream 1) 

 Integration of ANM platform with ADMS and enhancements to ADMS applied (Workstream 2) 

 Link box monitoring system and switch prototypes development (Workstream 3) 

 

 

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) 

14 August 2020 Details of the key learning from 
the hardware specification, 
design and testing process (WS1) 

Successfully 
submitted. 

Learning from 
Commissioning 
and Operation of 
Active 
Response 

18 December 2020 Report outlining the key learning 
from the initial offline trials of the 
project software tools (WS2) 

Successfully 
submitted 

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/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
https://innovation.ukpowernetworks.co.uk/wp-content/uploads/2018/12/Active-Response-Project-Deliverable-2-Report.pdf
https://innovation.ukpowernetworks.co.uk/wp-content/uploads/2020/08/Active_Response_Deliverable-3_v1.0.pdf
https://innovation.ukpowernetworks.co.uk/wp-content/uploads/2020/08/Active_Response_Deliverable-3_v1.0.pdf
https://innovation.ukpowernetworks.co.uk/wp-content/uploads/2021/01/Active-Response-Deliverable-4.pdf
https://innovation.ukpowernetworks.co.uk/wp-content/uploads/2021/01/Active-Response-Deliverable-4.pdf
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Project 
Deliverable 

Deadline Evidence Progress 

Software 
Solution Tools 
(Deliverable 4) 

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

22 November 2021 Report outlining the key learning 
from the initial installation and 
commissioning of the project 
hardware (WS1) 

The scope of this 
deliverable remains 
intact.   

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

25 June 2022 Implementation Plan for the 
adoption of the project solutions 
into Business as Usual (WS4)  

The scope of this 
deliverable remains 
intact.  

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

21 October 2022 A report by SPEN detailing the 
number implementations in their 
licence areas that the project 
methods provide benefits (WS3) 

The scope of this 
deliverable remains 
intact.  

Presentation of 
findings from the 
project trials 
(Deliverable 8) 

17 December 2022 Analysis and findings from the 
four project trials, including key 
learning and recommendations 
(WS3) 

The scope of this 
deliverable remains 
intact.  

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

10  March 2023 

 

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

The scope of this 
deliverable remains 
intact.  

These are preliminary dates and are subject to change. They will be confirmed in the next reporting period, when the 

material change will be triggered. 
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8. Data access details 
 

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

https://innovation.ukpowernetworks.co.uk/wp-content/uploads/2019/11/UKPN-Innovation-Data-Sharing-Policy-7-Nov-

19.pdf  

 

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. 

 

9. Learning outcomes 
 
The project team recognises the importance of “best in class” learning and dissemination. Specific lessons learnt 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 

 Project Deliverable 3 – Learning from Hardware Factory Tests 

 Project Deliverable 4 – Learning from Commissioning and Operation of Active Response Software Solution Tools 

 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 

 Specifications for link box switches and remote-controlled circuit breakers 

 Active Response communications architecture design 

 PED Test plans 
 
 

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 2020) 

IPR Description Owner(s) Type Royalties 

Advanced automation and optimisation 

solution for offline trials 

UK Power Networks 

Smarter Grid Solutions 

Relevant 

Foreground IPR 

Nil 

https://innovation.ukpowernetworks.co.uk/wp-content/uploads/2019/11/UKPN-Innovation-Data-Sharing-Policy-7-Nov-19.pdf
https://innovation.ukpowernetworks.co.uk/wp-content/uploads/2019/11/UKPN-Innovation-Data-Sharing-Policy-7-Nov-19.pdf
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IPR Description Owner(s) Type Royalties 

Nexant 

Detailed design for Trial 4: Active Response UK Power Networks 

Ricardo 

Relevant 

Foreground IPR 

 

Analysis of solution design to P2/6 and P2/7 

planning standard 

Ricardo Relevant 

Foreground IPR 

 

Network protection and fault analysis model Ricardo Relevant 

Foreground IPR 

 

Physical Architecture Design Document 

(PADD) 

UK Power Networks Relevant 

Foreground IPR 

 

 

IPR forecast next period (January to June 2021) 

IPR Description Owner(s) Type 

Final design of SOPs Turbo Power Systems Foreground Knowledge IPR 

Final design of SPB Turbo Power Systems Foreground Knowledge IPR 

Link box switch design  ASH Wireless Relevant Foreground IPR 

Link box monitor design  ASH Wireless Relevant Foreground IPR 
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11. Risk management 
 

This section lists the main risks highlighted in the FSP plus any other main 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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12. Material change information 
 

No material changes have been encountered during this reporting period. However, the project team is forecasting that 

an application for a material change will be required in the next period, due to the previously mentioned challenges and 

the imposed continuous COVID-19 restrictions. UK Power Networks will provide further details in the next reporting 

period, in accordance with the Electricity NIC Governance Document V3.0.  

 

 

13. Other information 
 

Currently there is no other information to report to Ofgem.  

 
 
14. Accuracy assurance statement 
 

The project has implemented a project governance structure as outlined in our innovation policies and procedures that 

effectively and efficiently manages the project and all its products. All information produced and held by the project is 

reviewed and updated when required to ensure quality and accuracy. This report has gone through an internal project 

review and a further review within UK Power Networks to ensure the accuracy of information. 

 

We hereby confirm that this report represents a true, complete and accurate statement on the progress of the Active 
Response project in its sixth six-month reporting period and an accurate view of our understanding of the activities for 
the next reporting period. 
 

Signed:   
 
Date: 15 January 2021 

 

Suleman Alli 

Director of Strategy & Customer Services  

UK Power Networks 

 

 

 

 

 

 

 

 

 


