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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 2023. 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.  

 

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 eighth for Active Response – covers the period July to December 2021. 

Our previous PPR, covering January to June 2021, is available here. 

 

Collectively, these PPRs form the annual progress report required by Ofgem’s NIC Governance Document V3.01. 

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 progress and learning on a six-monthly 

basis. The next reporting period will cover January to June 2022.  

 

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

the successful testing of all SOPs and the delivery to site of the two terminal (2T) SOP units. The project’s optimisation 

platform was developed and part of it deployed in UK Power Networks’ systems. In addition, planning and preparation 

for the installation phase of the live trials continued. The project has facilitated meaningful learning and dissemination 

by presenting three technical papers for the CIRED 2021 conference, held on 20-23 September 2021. Progress 

summaries for the four workstreams are presented below. 

 

Workstream 1 (WS1) – Hardware development and deployment 

 

This reporting period has seen significant progress in both the SOP and SPB products. 

 

The 2T SOP successfully completed the build phase and the first unit received approval from UK Power Networks 

during witness testing – a major milestone in the project. The first 3T SOP unit also completed the build phase in 

preparation for final witness testing. 

 

Numerous changes have been made to the SPB.  The introduction of ‘Crowbar’ protection and panels to replace the 

original doors has made installation easier and prevents unauthorised access to the HV zones. Extension boxes have 

also been added to the transformer, which allowed the installation of the long terminations of the primary and 

secondary terminals. 

 

The ALVIN Recloser firmware has been enhanced to enable full end-to-end testing and the first group of units was 

installed on the LV network as part of Workstream 3 (WS3).  

 

In parallel, the link box switch design was further developed with basic testing of the communication system 

successfully completed.   

 

Workstream 2 (WS2) – Software development and deployment 

 

During this reporting period, the WS2 team focused on two main aspects of the project – the integration of all project 

hardware controllers and the implementation of the project control system design for the live trials.  Most notably, the 

team successfully completed the comms integration of the link box switch controller, finalised the system data transfer 

diagram and updated all I/O schedules. Enhancements to the business-as-usual (BaU) distribution planning software 

(Dplan) were delivered in parallel.  In particular, new PED models are now available to UK Power Networks’ planners 

to effectively simulate the behaviour of the devices on the network. 

 
1 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/2021/08/Active-Response-PPR-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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In addition, the Trial 1 system was deployed in preparation for the launch of Trial 1 and the implementation of the 

other trial schemes commenced.  

 

The team also focused on delivering the required BaU system enhancements, such as a new task automation 

platform (known as “Jenkins”) to introduce efficiency into the system preparation activities and specific remote 

terminal unit (RTU) modifications (new firmware and settings) to enable efficient comms integration testing.  

 

Workstream 3 (WS3) – Project planning, trials and analysis                                                                                                                      

 

During this reporting period, WS3 focused on developing the trial plans and installations for the upcoming project 

trials. Key activities were: 

                     

• Development of the plan for the online phase of Trial 1 – now to be undertaken at Reigate primary substation  

• Modification of the Trial 2 design based on the latest information regarding equipment (link box switches 

change of functionalities, detailed installation procedures, etc.) and planning permission requirements  

• Commencing initial works, such as link box replacements and LV circuit breaker installations, and the ongoing 

programming of future installation activities 

• Commencing construction of the Trial 3 (SPB) installation – having obtained planning permission and 

completed clearance of the adjacent garage block  

• Site investigations and development of the Trial 4 design around the Trial 3 installation in Stevenage  

• Development and acceptance of the approval and operational standards required to install the project 

equipment into the network 

 

Workstream 4 (WS4) – Learning and dissemination  

 

During this reporting period, the WS4 team liaised with the relevant authors and contributors to maximise benefit from 

the CIRED 2021 conference, which was rearranged to a virtual event and held on 20-23 September 2021. Three 

technical papers were presented (poster session), with one paper selected for oral presentation.  

 

Active Response presented at the virtual Energy Network Innovation Conference (ENIC) 2021, in the Power 

Electronics session. Viewers were informed of the project’s journey and the importance of Active Response in 

providing capacity for the anticipated growth in EVs connecting to the network. Graphics presented the SOP and SPB 

hardware, designed to control power flow in the LV and HV network. The results of the offline trials demonstrated that 

Active Response can release an average capacity of 400 kVA, and up to 4 MVA during peak scenarios. 

 

The installation of the Active Response hardware is a focal point for WS4 activities to capture lessons and learnings 

that will not only be valuable to manufacturers and Distribution Network Operators (DNOs) but will also provide 

valuable inputs for internal UK Power Networks operational procedures to support the transition to BaU. WS4 has 

worked closely with WS3 to ensure lessons and/or recommendations identified during the installation and 

commissioning stages are fully captured and will be reported in Deliverable 5 (Initial Learning from the Installation 

and Commissioning of Active Response Hardware).  
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1.3 Risks and issues 

 

UK Power Networks and the project partners continue to apply robust risk-management procedures. Following the 

easing of COVID-19 restrictions every effort is being made to ensure that no further delays are recorded and that the 

delivery plan is closely managed on a weekly basis.  

 

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.  

 

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

provides a summary of the key issues that the project team has successfully closed down in this reporting period. 

Section 2 provides a detailed description of the impact and project approach to the risks associated with each 

workstream. 

 

Ref Issue Impact Mitigation 
Target 

close date 

R16 The build of first units 
of SOP/SPB takes 
longer than 
anticipated. 
(This issue is now 
valid just for the 
SPB.) 

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. 

Q1 20222 

R51 Delays due to 
integration of PEDs 
with IT/OT platform 
could delay the 
installation and 
commissioning of 
PEDs in trial sites. 

Deliverable 5 is delayed 

(end-to-end testing for 

comms). 

Additional resources 

assigned to support the PED 

modelling in the ADMS in 

order to ensure successful 

integration testing ahead of 

the installation and 

commissioning activities.  

Q1 2022² 

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 on 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 2022² 

 
Table 1: Live Issues during this reporting period 

 
2 Issue previously reported and target completion date updated from Q3 2021 to Q1 2022 due to dependencies on key project hardware 
availability.  
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Ref Issue Impact Mitigation 
Closed 

date 

R77 The Trial 3 SPB is 
ready for delivery 
before the site is 
ready for installation. 

A suitable indoor 

location needs to be 

found to store the SPB. 

Installation activities closely 

coordinated with UK Power 

Networks’ Capital 

Programme team and TPS. 

Q3 2021 

R01 Project costs for high 
value items are 
significantly higher 
than expected.  

Project overspend 
requiring additional 
partner contribution or 
request to Ofgem for 
additional funds. 

All cost plans updated and in 

line with material change 

request.  

Q3 2021 

 
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: 

 

• Project planning with extensive review of the Active Response project plan following the material change, 

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 on the advanced automation and optimisation system (ANM platform) to 

develop Active Response software solutions for the four trials 

• Designing the IT/OT schemes for the online trials and preparing the necessary data and systems (including 

the data transfer strategy) accordingly.  

• Delivering the first PED units to site for installation and commissioning  

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

and controllable LV circuit breakers) 

• Installation of the first units of remotely controllable circuit breakers 

• Detailed design of all trials 

• Successful planning permission applications for SPB building and civil work commencement 

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

implementation into BaU processes 

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

project, including preliminary planning for Deliverable 7 (Review of the Active Response Methods Applicability 

in Scottish Power Energy Network Licence Areas) 

• 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 weekly coordination meetings and a 

project partner meeting (October 2021) using an online platform. These sessions 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 project partner 

meetings on a quarterly basis, with the next meeting scheduled for Q1 2022.  
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The 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 in October 2021. 

 

 
 

Figure 1: Screenshot from the online project partner meeting held in October 2021 

 

Project team resourcing 

 

Following a transition period during which UK Power Networks was recruiting new workstream leads, a combination 

of project team members, stakeholders and suppliers ensured that key activities were progressed as per the delivery 

plan. The project team is now fully resourced.  
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2.1 WS1 – Hardware development and deployment 

 

WS1 is tasked with the design, installation and commissioning of new PEDs and automated circuit breakers/switches. 

As outlined below, these devices are being installed on both the LV and HV networks, within the Trial 2 (Wimbledon) 

and Trial 3 and 4 (Stevenage) areas. 

 

• 2T SOP units – three installations in Wimbledon and three in Stevenage 

• 3T SOP units – two installations in Wimbledon and two in Stevenage 

• SPB – located at Whomerley Wood, Stevenage 

• ALVIN circuit breaker (CB) reclosers – upgraded with new firmware 

• Automated link box switches (LBS) – to replace the existing link boxes 

 

Communication with the RTU has been established, with a new software release from the manufacturer. This will 

enable remote monitoring and control of the SPB from UK Power Networks’ Network Management System 

(PowerOn), via an integrated RTU. 

Progress during this reporting period 

During this reporting period, the focus has switched from build activities to testing and delivery, in particular ALVIN 

CB installation and 2T SOP delivery for Trial 2. 

 
ALVIN CB reclosers have now been installed in the Wimbledon LV substations (see  

• Figure 2). VisNet controllers will be connected between the ALVIN devices and the RTU to enable 

communications between the ALVIN CB and UK Power Networks’ PowerOn system. Commissioning will take 

place once the VisNet control devices have been tested and installed. 

 

 

  
 

Figure 2: ALVIN reclosers installed for Trial 2 
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• The 2T SOPs have progressed well.  Successful completion of the Qualification and Factory Acceptance 

Testing was followed by delivery to site in early November, thus achieving a major project milestone (see  

• Figure 3).  The build and test approach was carefully coordinated, enabling an efficient workflow – much like 

a production line. 

 

The 2T SOPs required a lifting test certificate for transport which was successfully obtained from an 

independent testing agency.  

 

 
 

Figure 3: A UK Power Networks engineer inspecting the 2T SOP (left) and the first 2T SOP unit delivered to site 

 

The SOP manuals were redeveloped to combine the ‘Operation & Maintenance’ and ‘Installation & 

Commissioning’ documents into one product manual. The change was made largely because of duplication 

between the two documents and the need for a more concise installation procedure for field engineers. The 

product manuals have been completed and accepted by UK Power Networks and have been adopted across 

all TPS and UK Power Networks products.  

 

• The 3T SOP has been a bigger challenge, with the control cards requiring modifications to stabilise the 

phases.  After these issues were resolved, several stacks saw critical failures which caused the silicon carbide 

transistors (MOSFETs3) to fail and required considerable time and effort to investigate. The first unit has 

undergone qualification testing and is awaiting Factory Acceptance witness testing before it can be shipped 

to site for installation. Building on the lessons from the first unit, the second unit is progressing well through 

final testing before shipping. 

 

 

  

 
3 Metal oxide semi-conductor field effect transistors 
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• SPB – works are progressing on the modifications to the LV substation building and construction of a new 

brick enclosure at Whomerley Wood where the SPB will be located. Works are under way by the local 

authority to remove existing structures, involving asbestos removal. Once complete, the site will be handed 

back to UK Power Networks’ Capital Programme team to progress the remaining construction works, followed 

by installation and commissioning of the SPB. 

 

• A substantial part of this reporting period was devoted to mechanical design activities which would provide a 

suitable, solid framework to mount the HV gland connection boxes to the existing Sub ‘A’ and ‘B’ cabinet 

doors. This substantial design change incorporates panels which replace the original doors, ensuring the 

compartment is secure and able to support the weight of the HV connections. 

 

• Further design activities centred on the secondary terminations of the medium voltage (MV) transformer. On 

close collaboration with UK Power Networks’ field engineers, it was established that the termination length 

required for the large cables was longer than the envelope of the existing connection boxes. To accommodate 

the additional length, TPS were required to design an extension piece to suitably connect with the existing 

interface. The extension pieces were received and fitted to the transformer, allowing the subcontractors to 

lay and terminate the MV cables. 

 

• The ring main units (RMU) have been interfaced with the SPB, enabling a full system test setup. This will be 

used to perform Qualification Testing at MV and will be carried out at the manufacturing site in the North 

East. 

Challenges and lessons learnt 

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

 

Several challenges were identified during Qualification Testing. These will be captured and registered on the TPS 

Engineering Change (EC) log and recorded at the project closure review for future project learning. 

 

• Electromagnetic Compatibility (EMC) was a major challenge with the EMC filter providing insufficient 

protection during the conducted emission testing. After further investigation, a solution was developed 

involving ferrite cores and capacitors across the phases, which enabled successful testing of radiated 

emissions. 

 

• Key internal components failed during testing of the 3T SOPs. SOP operation is based on semi-conductor 

devices (MOSFETs).  During testing the three silicone MOSFETs in each stack failed, causing delays to 

testing and increased costs of replacement and retesting.  The issue was caused by an imbalance across 

the three terminals of the SOP and was traced to incorrect components on the gate driver cards which needed 

to be replaced. As such, the issue only became prevalent on the 3T device and not the 2T SOP. 

 

• Quality issues such as loose connections and crossed wiring were identified during testing of the 3T SOP, 

with anomalies between the schematic and build.  
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Outlook for next reporting period  

During the next reporting period the WS1 will focus on: 

 

• Installation and commissioning of all SOPs 

• Delivery, installation and commissioning of the SPB at Whomerley Wood 

• Installation and commissioning of VisNet control units in combination with ALVIN CB reclosers  

• Prototype link box switches for preliminary installation and testing 

2.2 WS2 – Software development and deployment 

 

WS2 oversees the 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 ADMS systems, the ADMS and the RTUs, and the RTUs with the field 

equipment. 

 

During this reporting period, the WS2 team focused on delivering the first phase of the required optimisation platform 

activities. These and other key achievements are described below.  

Progress during this reporting period 

The focus of this reporting period was on the ANM software improvements and the integration of Active Response 

hardware into UK Power Networks’ control systems. The key deliverables are set out below. 

 

• Successful demonstration of communication between the link box switches communication hub and 
UK Power Networks’ ADMS 
The WS2 team worked extensively with the link box supplier to improve the device telecommunication 
capability and define the details for effective data transfers. To demonstrate this, a session was held in 
November 2021 which proved the agreed solution.  The link box switch controller demonstrated that it could 
effectively communicate with UK Power Networks’ ADMS and a number of tests were carried out including 
single digital, double digital and analogues signals.  This is a major milestone for the project, as it 
demonstrates the basic commissioning activities and confirms the integration of this novel technology on a 
distribution network infrastructure. 
   

• Finalisation of I/O schedules 
The WS2 team reviewed and simplified the I/O schedules for all project devices.  It was identified that previous 
versions of the I/O schedule were not optimised, as redundant data points were present. This represented a 
significant challenge for implementation on the true telecommunication system, due to the high number of 
points which were not effectively going to be used by the ANM system. For this reason, the team reviewed 
all points and optimised their number in order to ensure a practical and pragmatic implementation which 
maximises the use of the communication infrastructure.  
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• Data transfer schedule agreement for all devices 
To enable the commissioning and integration of project hardware, the WS2 team focused on resolving the 
practical issues identified. Working alongside UK Power Networks’ technical specialists, the WS2 team 
resolved several technical issues recorded in the last reporting period (i.e. data point redundancies) and 
finalised the Data Transfer diagram (see Figure 4), which provides a framework for the integration activities. 
 

 
Figure 4: An example of a data transfer schematic (SPB) 

• Successful delivery of the first batch of Dplan enhancements 
In order to ensure that the Active Response solution is deployed as BaU, the WS2 team has enhanced the 
current distribution planning software. The software – named Dplan – is the main tool used by UK Power 
Networks’ distribution planners to instruct reinforcement (cable replacement, new transformers, etc.) 
following a forecast load increase. During this reporting period, the WS2 team worked with the project 
partners with the aim of providing a basic and Dplan-compatible model of the project PEDs (SOPs and SPB) 
to distribution planners. The models were successfully delivered in October 2021 and a demo/training 
provided to the team (see  
Figure 5).  
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Figure 5: SPB model testing using Dplan 

 

Constructive feedback was captured during the demo and an enhanced model set will be delivered in the 
next reporting period.   

 

• Successful implementation of the first release of the live Trial 1 software 
The WS2 team worked closely with the in-house technical specialist (UK Power Networks’ Control System 
and Automation team) to implement the correct optimisation software solution in UK Power Networks’ ADMS.  
The team worked in conjunction with the ADMS supplier (General Electric) with the aim of fully integrating 
the Trial 1 software solution, Optimal Feeder Reconfiguration.  The solution was successfully implemented 
in the SPN licence area and basic functionalities were demonstrated ahead of the full live trial.  
 

• Scheme design refinement to resolve operative constraints 
The scheme designs for all trials have been optimised in order to overcome the technical challenges due to 
the safety logic constraints. In collaboration with the ANM supplier and UK Power Networks’ Control System 
and Automation team, the WS2 team has agreed and finalised the technical implementation details before 
user acceptance testing, scheduled for the next reporting period.  
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• Completion of RTU enhancements to facilitate local testing 
The different devices that the project is delivering communicate with UK Power Networks’ ADMS via a remote 
terminal unit. These devices are used extensively by DNOs but additional functionalities are required to make 
them suitable for advanced automation and optimisation.  During this reporting period, the WS2 team 
engaged with RTU suppliers in order to enhance the standard requirements and deliver extra functionalities 
such as local interfaces for communications testing, new display forms and new I/O points. The changes 
have been successfully implemented and have enabled the other project hardware suppliers to perform key 
integration testing ahead of the installations. A simplified scheme describing the role of the RTU is presented 
in Figure 6. 
 

 
Figure 6: RTU role on comms integration and live trials 

• Deployment of Jenkins solution 
In collaboration with General Electric, the WS2 team delivered an automation solution commonly known as 
“Jenkins”. The solution facilitates the work of control system engineers in automating basic tasks, saving 
significant amounts of time. One of the key drivers for implementing the solution is the requirement for an 
efficient way to export CIM files from different versions of distribution management systems to enable a 
common view of the network between the ADMS and the optimisation software. The solution was successfully 
integrated and tested. 
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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. 

 

• Compromises shall be made if safety is at risk.  

One of the key project objectives is to push the boundaries of the current automation solutions in order to 

deliver benefits to GB customers. Deploying novel solutions means introducing risk, which may impact 

CI/CML and system safety. In fact, current safety logic constraints may be a limiting factor in exploring all 

targeted scenarios during the live trials. Projects which deploy new advanced automation should consider 

safety logic as early as possible in order to shape the trial design strategy and maximise the learnings without 

risking the safety of personnel or the network. 

 

• Infrastructure changes are not easy to implement.  

New control systems require new system architecture. The deployment of an advanced optimisation system 

required more data from the field measuring devices (i.e. RTUs). Special solutions are needed to set up the 

correct data sharing system; one capable of fully integrating with existing systems without compromising the 

current data system used for BaU activities.  

 

• Expertise on the market is still highly uncommon (recruitment).  

During this reporting period, the WS2 team focused on the final details of the implementation activities. 

Formulating the optimisation problem alongside practical implementation requires specialist skills which are 

rarely found in the market place. It is advisable for skills such as control system architecture design, comms 

integration and optimisation algorithm design to be developed in-house, should demand for such systems 

increase.  

 

• Comms integration should not be underestimated, especially for novel technologies.  

The successful penetration of novel technologies is heavily dependent on the successful control of each 

device.  Integrating new control units with currently available versions of ADMS is a very complex task which 

requires significant effort from all parties involved (suppliers and ADMS managers). To ensure successful 

comms integration, multiple test iterations should be planned in advance.  

 

• I/O schedules need to be simple.  

The data point list for each device represents the way the final user is able to interact and control it. Despite 

the fact that novel technologies have the ability to provide a large number of signals, the data set which is 

reported to the ADMS and the control engineer should be limited to those required for the effective operation 

of each unit. Having too many signals adds significant development time to the integration of devices and 

may impact the solution’s effectiveness by complicating the instructions issued to the control engineers who 

interact with the unit. It is advisable to use a shorter I/O schedule for proof of concept projects in preparation 

for full BaU transition.  
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Outlook for next reporting period 

During the next reporting period the WS2 team will focus on: 

 

• Full integration of all units for live trial commencement  

• Completion of optimisation software deployment for Trials 2, 3 and 4  

• Demonstration of all commissioning procedures on the live network 

• Dplan enhancement for the BaU rollout 

2.3 WS3 – Project planning, trials and analysis 

 

WS3 is responsible for the design, implementation and analysis of the four project trials. WS3 activities include:  

 

• Selection of the trial sites  

• Trial design and equipment location within the trial sites  

• Coordination of the design, installation and equipment commissioning  

 

Once the trials begin, WS3 will be responsible for the analysis of data obtained and for the assessment of benefits.  

Progress during this reporting period 

WS3 progress in this reporting period is discussed in detail below. 

 

Trial 1 – Selection of a new site in SPN 

 

Following the successful completion of Trial 1 in the offline (software simulation) environment, the project team 
(particularly WS2) liaised with UK Power Networks’ CSA team to prepare for the transition to a live network 
demonstration.  It was concluded that the trial will not poll the secondary substation RTUs and the online trial will use 
approximations of load profiles for each of these. These load profiles will be exported to the ADMS based on the 
embedded assigned profiles for each substation and the transformer voltages and feeder head current polled from 
the primary substation. This should allow a good approximation of the demand at each secondary substation for use 
in the optimisation. This approach represents a potential methodology for assessing and selecting Active HV locations 
in BaU.  Another recommendation from the CSA discussions is that the control engineer should be capable of 
simulating the effect of the recommendations before executing them. 
 
To address both of these requirements, it was decided to move the Trial 1 online site location from LPN (Deliverable 
2 recommended the use of the North West Feeder group at Trinity Crescent Primary Substation) to SPN. This is 
because the version of the ADMS in SPN contains additional functionality that allows both the approximation of 
secondary substation load profiles and simulation of the effect of switching recommendations before they are 
executed.  
 
Analysis was performed on primary substations in the SPN licence area based on the criteria outlined in Deliverable 
2. Specifically, sites with the following characteristics were ruled out:  

  

• HV networks at 6.6kV or that employ meshing 

• Those with significant planned work over the course of the trial 

• Those with significant operational restrictions or protection systems that might prohibit their use in the trial  
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For the remaining sites, an evaluation of the interconnections between feeders was performed. This was required to 

enable further narrowing down of the most appropriate sites to review and also clarify which feeders at those sites 

should be considered. Based on this review, four locations were identified as candidate sites for the live Active HV 

trial:  

 

• Feeders 6, 9, 10 and 12 at Dorking Town 

• Feeders 5, 7, 8 and 10 at Reigate 

• Feeders 6, 9, 11 and 12 at Southgate 

• Feeders 5, 7, 12 and 14 at Coulsdon 

 

A loading review of each of these sites was performed, based on the same methodology described in Deliverable 2, 

for the timescales 1 October 2017–1 October 2018 and 1 April 2020–1 April 2021. This exercise concluded that each 

of the four locations had significant variations in the load profiles of the HV feeders to make a trial worthwhile.  

 

The project team has now agreed that the online Trial 1 will take place on Feeders 5, 7, 8 and 10 at Reigate Primary 

substation. WS3 is working closely with WS2 to fully document the trial requirements and objectives for this location.   

 

Trial 2 – Initial stages of installation 

 

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

2 will demonstrate the Network Optimise method and all three of its constituent sub-methods (Active HV, Active LV 

and Secondary Connect). 

   

The trial zone has been subdivided into four smaller zones:  

 

• Zone A – based around a single 3T at 06643 – Savona Court LV only substation. The zone crosses the 
feeder group boundary, so will allow profile simulation by injecting/removing load from the group 

• Zone B – based around a single 2T. The zone crosses the feeder group boundary, so will allow profile 
simulation by injecting/removing load from the group. 

• Zone C – Multi SOP (one 3T, two 2Ts) Group with LV switching. This zone allows the study of all LV 
equipment working together. 

• Zone D – will demonstrate reconfiguration of the LV network using switching devices only (see Figure 7) 
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Figure 7: Zone D LV network equipment installation plan 

The trial has been redesigned during this period, due to planning concerns over the 2T SOPs which resulted in 

alternative locations being discussed and agreed with the local authority. In addition, an alternative contingency 

design has been developed to take account of the scenario where low numbers of link box switching devices are 

available for deployment in the trial.  

 

Trial 2 requires installation of the following project hardware:  

 

• Three 2T SOPs that will be installed as street furniture: 

Additional consultation with the local authority has taken place and agreement as to the final locations 

is imminent.  

 

• 3T SOPs that will be installed at LV only substations: 

3T SOPs will be installed at Brockham Close and Savona Court. Improvements to the connection 

arrangements into the LV boards, over those used in the FUN-LV project, are currently being 

investigated in discussions with equipment suppliers and the CSA team.   

    

• ALVIN reclosers: 

Delivery of the ALVIN reclosers has taken place and some initial installations have been undertaken. 

Delivery of the associated Visnet hubs, to allow remote operation of the devices, is scheduled for 

early in the next reporting period. Installation will be tailored to resource availability over the next few 

months, in advance of the trial start date.   

 

• Link box switches: 

A survey of all relevant link boxes has been completed and work is under way to replace those link 

boxes (where required) in order to accommodate the switches. A contingency design has been 

prepared, should delivery of these devices be delayed or their numbers reduced.  
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Trial 3 – Site design and preparation  

 
The Trial 3 installation is continuing with the expanded site footprint available following the removal of the adjacent 

garage block at Whomerley Wood substation (see Figure 8 and  

Figure 9).  Key achievements during this reporting period were: 

  

• Completing the detailed design for the installation  

• Obtaining planning permission 

• Demolition of the garage block and safe removal of the asbestos  

• Starting the construction work   

 

 
Figure 8: Trial 3 substation design, rendering of street view 

 
 

Figure 9: Hoarding around the Trial 3 location 
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Additional switchgear is being installed on-site to ensure the installation is in line with the Electricity Safety, Quality 

and Continuity Regulations (ESQCR). The additional switchgear also allows the implementation of a robust 

interlocking scheme which prevents unauthorised access to the SPB switch room when it is energised – a key 

requirement to ensure safety on-site. The final single-line diagram is shown in Figure 10.   

 

Trial 4 – Development of EPN trial zone 

 

Trial 4 is a demonstration of both Active Response methods (Primary Connect and Network Optimise) in one 

geographic location.  As previously described, the location for Trial 4 has been through a number of iterations with 

the current design being based on the Trial 3 site in Stevenage to make use of the SPB installation.   

 

The WS3 team has developed a trial design for the LV equipment in the network surrounding this site and work is 

under way to ensure the suitability of locations for all of the types of LV equipment required. 

 

• 2T SOPs – potential locations for these devices have been identified and work is under way to ensure they 

are viable from a planning and logistics perspective.  

• 3T SOPs – preferred locations for these devices have been selected through site visits and the works 

required to install them have been identified and costed.  

Figure 10: SPB installation schematic 
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• ALVIN reclosers – the majority of the sites identified for ALVIN installation are outdoor and solutions to install 

the devices in weatherproof cubicle-type LV boards are being investigated.  RTUs are also required at these 

locations to allow remote operation of the devices.  

• Link box switches – locations for switch installation have been identified and will be surveyed during the 

next period.  A contingency design has been prepared, should delivery of these devices be delayed or their 

numbers reduced. 

 

Network Operating Procedures 

 

UK Power Networks maintains a set of documents referred to as Normal Operating Procedures (NOP) which describe 

the actions and responsibilities for undertaking day-to-day activities of the various business functions. The NOP is an 

important document used by control engineers when operating equipment on the distribution network.  It explains the 

steps to follow for the range of scenarios that may occur whilst connected to the distribution network, including 

operating under ‘normal’ conditions but also extending to operation under network faults, a system emergency or 

device failure.   

 

The NOP will support the successful delivery of the trials and represents a key document to support the handover to 

BaU following completion of the project. The document is designed to provide control engineers with clear instructions 

for when they need to interact with the Active Response devices, i.e. during the commissioning process, operation 

during the trials and when safely disabling and isolating the devices if required. Some detailed aspects of the 

instructions, such as commissioning procedures and ADMS integration, are currently being developed and will be 

concluded once the full trial design is complete.  

 

Through engagement with a range of internal stakeholders, the project has drafted a number of iterations of the Active 

Response NOP as the primary guidance document for operating the project devices. Stakeholder engagement and 

consultation on the initial draft has proved successful in gathering valuable feedback and input from end-users which 

will inform further revisions. The continued coordination with HV and LV control engineers is considered vital to 

ensure the NOP meets operational requirements and aligns with existing procedures and processes, and this 

document will be finalised in advance of the upcoming trials.  

 

Business process documentation for hardware devices 

 

A number of UK Power Networks engineering 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 Approval Standards (EAS) and Engineering Operation Standards (EOS) for each of the 

hardware components:  

o The EAS captures the applicable standards that equipment must adhere to (e.g. IECs). 

o The EOS details the requirements for operation and maintenance such that they can be undertaken 

safely throughout the lifetime of the equipment. 

 

The EAS documentation has been finalised during this reporting period.  EOS documentation for the 2T SOP and the 

ALVIN reclosers has been completed and is awaiting formal authorisation.  
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Challenges and lessons learnt 

• Direct, and where possible in-person, liaison with local authorities is important in maintaining a good 

relationship with this key stakeholder and understanding their concerns with regard to equipment installations. 

Ensuring that suitable locations can be agreed upon is paramount in achieving successful installations. 

Outlook for next reporting period 

The following activities are planned for WS3 during the next reporting period: 

 

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

manuals) 

• Continued 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 

• Enabling works for Trial 4 locations 

• Engagement with local authorities to obtain installation permits for the 2T SOPs in the Trial 4 area 

2.4 WS4 – Learning and dissemination 

 

WS4 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 WS4 activities focused on disseminating project learning by: 

 

1. Supporting the other project workstreams in ongoing internal stakeholder engagement to implement 

infrastructure, create operational documentation and produce output report deliverables 

2. Successfully presenting three technical papers at the virtual CIRED 2021 conference held from 20–23 

September 2021  

3. Uploading the conference papers published from the Active Response project to the UK Power Networks 

website and issuing a press release for the published CIRED papers 

4. Presenting Active Response at the virtual ENIC 2021 conference held from 12-15 October 2021, in the Power 

Electronics session 

5. Issuing a press release for the attendance of Active Response at ENIC 2021 

6. Starting the planning and writing of Deliverable 5 (Initial Learning from the Installation and Commissioning of 

Active Response Hardware) and Deliverable 6 (Project Technology Handover, Rollout and Adoption into BaU 

Plan), which are due for submission in July and August 2022 

7. Gathering the lessons learnt from the installation of hardware 
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The ENIC 2021 conference presented the Active Response project to a wide range of participants attending the UK’s 

leading conference on innovation in networks. The Active Response presentation covered the following: 

 

• The challenge of integrating millions of EVs into the network by 2028 

• The hardware developed for the project 

• A demonstration of the communications architecture design 

• The results from the offline trials where nearly two years of time-series data was used to show that Active 

Response could release an average of 400 kVA of capacity. During peak scenarios, up to 4 MVA was 

unlocked 

• A demonstration of how capacity could be unlocked for future fast chargers without the need for network 

reinforcement 

 

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

new technologies and practices within the business and support the successful transition to BaU. As the project is 

progressing to the live trials, ongoing engagement with internal UK Power Networks stakeholders is vital to ensure 

the trials can be delivered successfully. Engagement is required to ensure the hardware devices and communication 

systems are implemented in accordance with BaU practices and procedures and that the required operational 

documentation is in place to ensure the trials can be operated alongside existing systems and procedures. Internal 

stakeholder engagement is being led by WS2 and WS3, with WS4 planning a supporting role in the development 

process and the subsequent publication and promotion of outputs and deliverables.  

 

The Active Response project team continues to coordinate with a wide range of UK Power Networks stakeholders 

from different business functions during the design and implementation stages to ensure the trials are delivered in 

accordance with UK Power Networks’ policies and safety rules. In addition, by following UK Power Networks’ 

processes and documentation requirements, the project aims to establish the building blocks to enable a smooth 

transition to BaU.  

 

These engagement activities focus on three main areas: 

 

1. Installation and connection of hardware devices 

2. Interfacing and integration with the ADMS and ANM platform 

3. Operation of Active Response devices according to UK Power Networks’ operating procedures  

 

The project web page is the main portal for sharing learning with all project stakeholders, to disseminate learning to 

external stakeholders and the wider public.  It is regularly updated with the latest learning documents, including project 

milestone reports, technical papers and webinar recordings.  

 

As the learnings from the hardware installations and 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 a BaU rollout 

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. 
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Challenges and lessons learnt 

The challenges in this reporting period were around ensuring that all learning from the hardware installations was 

collected. This challenge was mitigated by preparing templates and lists of photos to capture during the installation. 

Communication with WS1 and WS3 is critical to ensuring that all learning from the installations is captured and 

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

 

Outlook for next reporting period 

 

The following activities are planned for the next reporting period: 

 

• Blog posts for the installation of the Active Response hardware in the field for the online trials 

• Film and release the Active Response promotional videos for the installation of the Active Response 

hardware 

• Prepare Deliverable 5 (Initial Learning from the Installation and Commissioning of Active Response 

Hardware) and Deliverable 6 (Project Technology Handover, Rollout and Adoption into BaU Plan) 

• Present the next stage of webinars showing the results of the Active Response trials 

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

 

Figure 11 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 11: High-level dissemination plan 
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3. Business case update 
 

During this reporting period, the project team assessed the detailed impact of the complex installation methodology of 

the SPB.  Although this was not foreseeable during the FSP stage, it affected the benefits derived from the Primary 

Connect method in the business case4.  

 

Figure 12 shows the total expected benefits of Active Response when rolled out across GB, split between the two Active 

Response solutions. The grey bars show the benefits realised from the Network Optimise solution. The amber bars show 

the benefits realised from the Primary Connect solution. It is confirmed that the overall Active Response solution will 

deliver benefits to GB customers.  

 

 
4 Primary connect benefit decreased by 80% due to high installation cost of the SPB unit.  

Figure 12: Benefits of Active Response 
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4. Progress against plan 
 

Figure 13 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 13: High-level project plan 
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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 UK Power Networks’ 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 project plan has been revised significantly to assess the impacts of the material 

change and provide robust dates for submitting the remaining Project Deliverables. This exercise has been carried out 

to gather significant learnings from the four online trials over an extended period and to allow for effective BaU rollout 

and dissemination following completion of the trials.  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 Completed 

Final assembly and integration of SPB 

components 

1 In progress Completed 

Qualification and factory acceptance testing for 

PEDs 

1 In progress  Completed 

Drafting of manuals for PEDs 1 In progress Completed 

Design of LV link box switches and ancillary 

functions 

1 In progress In progress 

Development and testing of LV link box 

switches and ancillary functions 

1 In progress 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 

Procurement of ADMS integration platform for 

online trials 

2 Not started Completed 

Review of ANM optimisation objectives 

following offline testing 

2 In progress Completed 

Investigate site for Trial 4 in EPN 3 In progress Completed 

Investigate sites for Trial 1 in SPN 2/3 In progress Completed 
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Task description Workstream Status at start 

of period 

Status at end of 

period 

Update to trial design documents following 

physical site investigations 

3 In progress Completed 

Development of business process 

documentation for novel hardware 

3 In progress In progress 

Detailed planning for installation and 

commissioning of hardware in Trial 2 area 

3 In progress Completed 

Planning applications for the Trial 2 SOPs 3 In progress Completed 

Detailed design for Trial 3 SPB installation 3 In progress Completed 

Detailed design and planning application for 

Trial 3 SPB  

3 In progress Completed 

 

Drafting and review of Network Operating 

Procedure 

3 In progress In progress 

Research Package 3: Conventional Network 

Equipment Impact Study by Power Networks 

Demonstration Centre 

3 In progress In progress 

Research Package 4: Application and Business 

Case Review by University of Glasgow 

3 In progress In progress 

Engagement with SPEN to prepare for 

Deliverable 7 

3 In progress In progress 

Maintenance of project communication 

strategy 

4 In progress In progress 

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 the project risks identified for Active Response is provided in 

Section 11.  

4.4 Key achievements and notable events 

 

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

 

• Qualification testing and delivery of SOPs (WS1) 

• Completion of link box switch detailed design (WS1) 

• Successful installation of ALVIN reclosers (WS1) 

• Identification of suitable ADMS PED symbols (WS2) 

• Successful definition of live trials scheme design (WS2) 

• Confirmation of trial sites (WS3) 

• Planning permission for all project hardware (WS3) 

• Detailed installation plans for SOPs, SPB and LV automation hardware (WS3) 

• Presentation of three technical papers for CIRED 2021 conference (WS4) 
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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: 

 

• Installation and commissioning of SPB and SOPs on the network for Trials 2 and 3 (WS1 and WS3) 

• Drafting of Project Deliverable 5 (WS1) 

• Full integration of project ANM platform with ADMS (WS2) 

• Link box switch prototype installations and further testing (WS3) 

 

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 Software Solution 
Tools (Deliverable 4) 

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 

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

25 June 2022 5 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) 

26 August 2022 5 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) 

23 December 2022 5 A report by SPEN detailing the 
number of 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) 

23 June 2023 5 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) 

24 November 2023 5 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.  

 

8. Data access details 
 

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

http://innovation.ukpowernetworks.co.uk/wp-content/uploads/2021/11/UK-Power-Networks-Innovation-Data-Sharing-

Policy-.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 is in the interest of GB electricity customers. In accordance with the Innovation Data Sharing Policy, 

published in 2021, 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. 

 

 
5 This date has been modified in line with Ofgem’s NIC Governance Document V3.0 and is considered a material change (time extension only). 

http://innovation.ukpowernetworks.co.uk/wp-content/uploads/2021/11/UK-Power-Networks-Innovation-Data-Sharing-Policy-.pdf
http://innovation.ukpowernetworks.co.uk/wp-content/uploads/2021/11/UK-Power-Networks-Innovation-Data-Sharing-Policy-.pdf
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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 

• IT/OT scheme designs 

• Results from offline trials 
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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 2021) 

 

IPR Description Owner(s) Type Royalties 

Advanced automation and optimisation 

solution for offline trials 

UK Power Networks 

Smarter Grid Solutions 

Nexant 

Relevant 

Foreground IPR 

Nil 

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 2022) 

 

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 

 



Active Response  
Project Progress Report – July to December 2021 

 

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 35 of 38 

 

 

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. 

 
ID Risk / 

Issue 
Status Description (there is a risk that…) Impact (the impact will be…) Risk 

Probability 
Risk 

Impact 
Risk  

Score 
Mitigation / Planned Actions Mitigated 

Probability 
Mitigated 

Impact 
Mitigated 

Score 

R51 Risk Open Delays due to integration of 
PEDs with IT/OT platform could 
delay the installation and 
commissioning of PEDs in trial 
sites. 

Deliverable 5 is delayed (end-to-end 
testing for comms) 

4 5 20 10/11/21 - Testing RTU-SOP/SPB will be carried out before installations and E2E testing will be done at 
Nelson street (SPB controller/SOP full unit). 
06/10/21 - Team working with key stakeholders from CSA/Ops Telecom. No key blockers but just people's 
time required. Remsdaq RTU upgrade required and work ongoing. Data mapping exercise now started to 
clarify E2E data flow for speedy integration. Comms integration taskforce in place to mitigate further delays.  
01/09/21 - ongoing  
07/07/21 - PowerOn modelling still ongoing and UKPN Ops Telecoms to work with TPS Engineers to test the 
connectivity/communication. Working group established and testing to be agreed in a collaborative way.  

4 2 8 

R85 Risk Open   It takes longer to purchase, 
remove asbestos, and demolish 
the garages at Whomerley 
Wood.  

Delay to construction of Whomerley Wood 
site for Trial 3. 

4 5 20 10/11/21 - Council delivered -> 22Nov. This was included in the plan.  
06/10/21 - Council delivered -> 13Nov. This is then the start date for UKPN. Main uncertainty is local 
authority to be slower than expected. CPP will escalate to senior member of Council if slippage detected. 
Contingency time also in CPP plan may be used. 
01/09/21 - the council should be able to start work from 01/09/21 due to nesting birds  
07/07/21 - Lease agreed in principle with Council. We are waiting for approval for starting the work on site - 
Council's contractor is responsible for this. This week or next week to confirm the start date.   

3 3 9 

R86 Risk Open   It takes longer to complete SOPs 
FAT. 

Delay to installations and potentially to 
Deliverable 5. 

4 5 20 10/11/21 - 3T SOP will be completed by December. Extra resources in place (weekends included). UKPN 
Standards team available - 30d notice.  
06/10/21 - 2T SOP final EMC testing, delivery expected by end of Oct21. 3T SOP under test but some 
issues detected and test resolution ongoing. Dedicated resources have been allocated to resolve issues. 
01/09/21 - risk added. Mitigation is to focus TPS personnel to complete FAT to agreed delivery date.  

3 3 9 

R87 Risk Open   It takes longer to complete 
ALVIN/Visnet FAT. 

Delay to installations and potentially to 
Deliverable 5. 

4 5 20 10/11/21 - close contact with EATL and Remsdaq to complete enhancement.  
06/10/21 - EATL waiting for Remsdaq to complete upgrade. Remsdaq to be closely controlled and EATL to 
be informed on timely manner to complete their FAT. 
01/09/21 - risk added. Mitigation is to focus supplier personnel to complete FAT to agreed delivery date.  

3 3 9 

R16 Risk Open The build of first units of 
SOP/SPB takes longer than 
anticipated (COVID-19-related) 

Project Deliverables 5 & 8 and start dates 
of online trials could be pushed back, 
however overall project remains within 
timescales. 

4 4 16 10/11/21 - First 2T delivered. First 3T build with issues but resolved. SPB build ongoing, target closure end 
of Nov21. 
06/10/21 - 2T SOP/3T SOP, SPB to be completed with new cable boxes. Requires some work (door/cable 
box). All resource working including WE 
01/09/21 - may be closed TBC by TPS 
07/7/21 - 2T build completed, 3T completed, Built completed for 90% SPB as well. Will be closed once 
crowbar and cable box to be installed. 
04/04/21 - first 2T SOP built but software to be completed in prep for FAT. First 3T SOP is built and software 
to be completed by the end of April. SOPs FAT still expected in May. SPB build started today.  
03/0321 - first 2T SOP built, pre-FAT, FAT2T SOP mid-end April. 3T build to finish on Friday, FAT on mid-
end May. SPB build ongoing. FAT June TBC. 
17/02/21 - SOP testing going well. Test docs up to date, FAT expected first week April, 3T 25th May. 
SPB: 3rd PED under testing. 1st SPB under build. Decisions to be made on prioritisation.  
21/10/20 - First 2T build and under testing. Second 2T due enclosure beginning of Nov. First 3T built 
ongoing, this is planned to finish in first week of Nov.  
19/08/20 - 2T enclosure due next week, 3T in line with schedule in the current plan. 
08/07/20 - TPS' subcontractor has been slow to commit to delivery schedules. TPS management has 
escalated this with the subcontractor at director level. Alternative suppliers are being investigated for the 
SOPs. SPB enclosure is expected by 10/7 and 2T enclosure will start production w/c 13/7.  

3 4 12 

R82 Risk Open Trial 4 in EPN may have limited 
opportunity to install 3T SOPs 
and ALVINs  

Trial 4 unable to provide additional 
learning above and beyond Trial 2 and 3.  

4 4 16 10/11/21 - Close engagement with field engineers and site surveys completed. EATL engaged as well to 
provide feedback on site specific locations.  
06/10/21 - UKPN engineers contacted to identify requirements for installation. 3T Location should be ok, 
require more details (site measurements of ground). LV Board types to be checked to assess compatibility. 
Information can be done in SAP or by visual survey.  
01/09/21 - ongoing, risk to be closed when sites formally agreed and installation plan agreed.  
070721 - two viable sites for 3T SOPs. Mini ALVINs are available and mitigation options discussed to ensure 
their installation even in outdoor secondaries. Risk to be closed when sites formally agreed and installation 
plan agreed.   

2 4 8 

R90 Risk Open Installation of First 2T SOP 
doesn't happen on time for D5 

  3 5 15 10/11/21 - Field engineer working on the first 2T SOP installation with civil contractor. Street permit 
completed. 
061021 - Spreadsheet with required timeline delivered to field engineers. Location delivered. Manuals to be 
delivered once available for their review/Q&A with TPS.  
211006 - Risk added at project level. 

2 5 10 

R91 Risk Open Installation of First 3T SOP 
doesn't happen on time for D5 

  3 5 15 10/11/21 - Field engineer working on the first 3T SOP installation (surveys/detailed installation plans) 
061021 - Spreadsheet with required timeline delivered to Filed Engineers. Location delivered. Manuals to be 
delivered once available for their review/Q&A with TPS.  
211006 - Risk added at project level. 

2 5 10 
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R92 Risk Open Installation of SPB doesn't 
happen on time for D5 

  3 5 15 10/11/21 - Collaboration ongoing with CPP and TPS to coordinate construction and SPB installation.  
061021 - Close collaboration with CPP weekly call.   
211006 - Risk added at project level. 

2 5 10 

R80 Risk Open Firmware upgrade will be not as 
efficient and will require LBS to 
be removed manually to run the 
upgrade. 

  4 3 12 10/11/21 - local FOTA agreed. Firmware upgrade can be done standing near the units in the box.  
06/10/21 - System to be optimised to determine the simplest architecture to do so. 
01/09/21 - resolution ongoing. 
05/05/21 - still open. Variation 2b - PC application for local communication could be the mitigation. 
Agreement required with ASH W. to close it. 
17/02/21- enable local firmware upgrade 

3 3 9 

R70 Risk Open EPN DCD resources unavailable 
for 2021 

Unable to install 400V equipment in EPN 
Increased work load on the Active 
Response team to organise and manage 
installation of 400V equipment in EPN 

4 3 12 10/11/21 - Engagement done. Resources in place for surveys and to support AR Team in finalising the 
location of the units.  
06/10/21 - engagement with the site team ASAP (Reynolds) 
01/09/21 - locations identified, currently waiting for cost estimated for the 3T SOPs. 2T SOPs locations 
identified but conversation will start as soon as Trial 2 plans agreed.  
070721 - Team in contact with lead field engineer and local engineers. Detailed programme of works to be 
agreed yet. This is dependent on site location and availability of equipment.  
05/05/21 - DCD resource visibility not available yet. Currently arrange site visits to ensure resource 
commitment. Productive discussions require more details for site/equipment availability.   

4 2 8 

R11 Risk Open A partner/supplier may withdraw 
from the project 

Partner/Supplier must be replaced 3 4 12 Robust procurement/due diligence process. 
Suitable incentivisation of suppliers where required.  

1 4 4 

R14 Risk Open Changes to key personnel Possible delays during handover period 4 3 12 16/04/19 - ensure clear governance across all UKPN dependent projects, e.g. ANM, LV visibility 
Comprehensive project documentation is maintained, although staff changes cannot be stopped it is 
possible to reduce the impact of the staff change. 
Induction pack produced for new resources 

4 2 8 

R64 Risk Open Disruptions to supply chains due 
to COVID-19 for the LV devices 

Delays to the development of LV switch 
devices, resulting in a delay to online 
Trials 2 and 4 

4 3 12  
02/03/21 - VisNet requires additional work to integrate with PowerOn. Delivery delayed until July (written 
confirmation still required by EATL). Mitigation is to speak to Keith to see if ALVINs can be installed before 
VisNets. ALVINs require backfeeding of the LV network and therefore are the most complex to install.   

3 2 6 

R06 Risk Open External perception of poor 
performance may impact future 
innovation project awards 

Obtaining funding for future innovation 
projects is difficult 

2 5 10 18/09/18: Raise any risks early in the Ofgem PPRs and discuss any potential future changes in advance of 
these changes materialising.  
21/08/18: Coordinated approach with SPEN to external stakeholder engagement. 
19/06/18: Implementation of stakeholder engagement strategy/comms strategy.  
Effective management of project and external stakeholders.  

1 4 4 

R22 Risk Open Solution has unintended impact 
on the network causing network 
failure, under performance/ 
failure of customer equipment, 
etc.  

Loss of supply, damage to customers’ 
equipment/lost production time etc.  

2 5 10 01/09/21 - NOP to be issued to UKPN for review/comments and iterative finalisation. 
03/02/21 - Draft NOP being reviewed by Operations and CSA - comments will be incorporated 
05/06/20 - Active engagement with CSA team through network studies, protection studies and 
installation/operational documentation. To be closed when Network Operating Procedures are approved 
by CSA. 
02/07/19 - Supervisory control of PEDs has been agreed between Partners and is being reviewed by TDA. A 
network protection study is being conducted by Ricardo to further mitigate this risk. 
16/04/19: when selecting trial sites, engage with planners to avoid network areas which have issues. 
Consider open loop control strategy 
19/02/2019 - Protection and supervisory control workshop organised for 12/03 
20/11/18 - Detailing supervisory control strategy so that if failure occurs the impact is reduced  
Units are tested in factory and test environment. 
Sufficient time included in project plan to ensure sufficient testing occurs 

1 4 4 

R23 Risk Open Solution does not meet UK 
standards (ENA, CE marking, 
G59, Harmonic limits, etc.)  

Equipment cannot be installed 2 5 10 06/10/21 – TPS and Standards team to review during FAT and highlight potential gaps 
07/07/21 - not a risk for ALVINs/Visnet. SOPs/SPB still to be assessed against relevant standards during 
FAT (including possibility of dispensation by Technical Sourcing and Standards team)  
05/05/21 - no changes 
03/03/21 - no changes 
17/02/21 - Technical Sourcing and Standards team waiting for GAP analysis but it will be done after FAT. PD 
is ok with that.  
03/02/21 - Open, medium risk – mitigation is for TPS to complete ENA conformance checklist, continuous 
engagement with Technical Sourcing and Standards team team. Main risk is the 11kV/850V transformer not 
meeting ESQCR and the Technical Sourcing and Standards team team finding an issue with gaps in the 
ENA conformance (although gaps are expected). 
23/08/29 - Can be closed after PED, LV devices factory acceptance tests. 
Early discussion of relevant standards during inception phase. 
Time and budget included to ensure suitable testing is completed.  

1 5 5 
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R61 Risk Open COVID-19 will result in key 
project team members being off 
sick for extended periods or 
deliverables from service 
providers (e.g. GE, ANM 
supplier) being delayed. 

Key project tasks are delayed, resulting in 
delays to the trials and key project 
deliverables. Project may need to be 
extended. 

2 5 10 * Time impacts - Deliverable 5 due to dependency on installation/commissioning docs (low); Cost - None; 
Resources - Medium. * 
08/07/20 - National risk of COVID-19 has been reduced. 
22/05/20 - ANM supplier might have some personnel off sick due to COVID. Project Lead is investigating 
alternative resourcing plan with ANM supplier. 
03/04/20 - GE are aiming to have PED symbols ready for the next release of PowerOn - state machine 
diagrams are being updated. 
27/03/20 - List of team members and back-ups has been added to Alfresco.  

2 4 8 

R05 Risk Open   Partner/Supplier performance is 
not adequate 

Outputs delayed, potential overspends 2 4 8 Robust procurement process.  
Suitable incentivisation of suppliers where required.  
Shared responsibility for deliverables 
Now that key partners are onboard, the project is tracking progress and performance ongoingly. 

1 4 4 

R62 Risk Open   Team members are put at 
increased risk of contracting 
COVID-19 during travel to and at 
face-to-face project meetings 

Sickness of personnel (health and safety) 
and associated impact on project (see 
other COVID-19 related risks) 

2 4 8 * Time impacts - None; Cost - None; Resources - None * 
08/07/20 - Some UKPN staff are back in the office, but meetings should be held virtually wherever possible 
up to 3 people. 
20/03/20 - All project meetings to be held virtually using appropriate conferencing facilities until 
government and company guidance confirms that normal meetings can resume. 

1 5 5 

R67 Risk Open Travel restrictions (due to 
COVID-19)  

Key project tasks are delayed, resulting in 
delays to the trials and key project 
deliverables.  
Key personnel are not able to conduct 
testing on equipment when needed. 
Project may need to be extended. 

2 3 6 * Time impacts - Deliverables 5 and 8 due to restrictions to witness tests; site visits for SPBs (medium); Cost 
- None; Resources - Low risk. * 
06/10/21 - no particular travel restriction at this time. Probability and impact decreased. 
05/05/21 - no big impact recorded in this moment.  
03/03/21 - Project team will travel in line with current government advice 
21/10/20 - Newcastle should be OK for FAT witnessing as per today   

2 3 6 

R24 Risk Open   Catastrophic failure of 
equipment (SOPs, SPBs, LV 
CBs, LV LBS and RMUs) 
damages network equipment or 
causes injury 

Network equipment is damaged or an 
individual is injured 

1 5 5 03/02/21 - Low risk. 
Engagement with UKPN stakeholders (Network Ops, Safety, etc.) has progressed. Designs, Documentation 
and testing have been developed with their input.   
22/10/18 - Organise engagement with Net Ops and safety to discuss FMA 
21/08/18 - Initial failure mode analysis presented for PDR and finalised at CDR 
15/05/2018 - Failure mode analysis discussions with UKPN Net Ops/Safety planned before Sep 2018 
Failure Mode Analysis completed early in project and recommendations incorporated in the design process. 

1 4 4 

R66 Risk Open   COVID-19 related risks need to 
be managed properly by project 
team 

Reduced impact on project due to active 
mitigation and management. 

1 5 5 20/03/20 - List all COVID-19 related risks and manage actively. Weekly risk management meetings to be 
held focussing on COVD-19 aspects; ad hoc meetings where required. 

1 3 3 
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12. Material change information 
 

UK Power Networks has provided further details in the July 2021 Project Progress Report 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 eighth six-month reporting period and an accurate view of our understanding of the activities for 

the next reporting period. 

 

 

 

Signed ………………………………………………………… 

 

Date ………7 January 2022………………………………… 

 

Suleman Alli 

Director of Strategy & Customer Services  

UK Power Networks 

 

 

 

https://innovation.ukpowernetworks.co.uk/wp-content/uploads/2021/08/Active-Response-PPR-v1.0.pdf

