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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 power electronics to manage
these effects.
For distribution network operators (DNOs), the uptake of LCTs has been more rapid than expected. The actual number
of Electric Vehicles (EVs) registered in UK Power Networks’ three licence areas has exceeded our RIIO-ED1 business
planning forecasts by 25 per cent, and a significant uptake is predicted over the next five years. According to National
Grid’s Future Energy Scenarios 20171, the increased uptake of EVs is expected to increase peak demand by 3.5GW
across Great Britain (GB) by 2030. If no smart solutions are applied, significant reinforcement will be required – with the
costs largely being borne by customers.
At UK Power Networks we strive to enable the uptake of LCTs, at the lowest cost to customers. As such we are
developing a smart solution toolbox to ensure we have the right solution for each challenge we 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 platform, a software solution which can deliver benefits over a wide
area if the enabling technologies are in place. This advanced optimisation and automation platform will be known as the
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 funding mechanism. The project started
in January 2018 and will complete in November 2021. It is a collaborative project with partners being Scottish Power
Energy Networks (SPEN), Turbo Power Systems (TPS), CGI and Ricardo Energy & Environment. By partnering with
SPEN we can ensure that the methods, once proven, are deployed in at least five of the 14 GB licence areas 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 will 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 will 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

1

http://fes.nationalgrid.com/fes-document/fes-2017/
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Once Network Optimise and Primary Connect have been successfully trialled 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.
The project is building on learnings from a number of completed and ongoing innovation projects, such as Flexible Urban
Networks – Low Voltage (FUN-LV). This completed project devised the first LV SOP for trials; however, following trials,
it was not fully ready for business-as-usual (BAU) adoption due to a number of challenges highlighted in the FUN-LV
close down report. Active Response will develop an advanced SOP using innovative alternative materials that will help
overcome the technical issues highlighted by FUN-LV.
The SPB will build on learnings from Western Power Distribution’s Network Equilibrium project, which is developing a
Flexible Power Link (FPL). The FPL has been applied on the 33kV network and has similar power transfer capabilities
to the SPB. However, it is anticipated that if successful the novel architecture proposed in SPB for Active Response could
reduce the costs of the FPL by 64 per cent.
The advanced ANM solution will build on learnings from UK Power Networks’ projects as well as projects from other
DNOs, such as FlexNet, Power Potential and Smart Street. Whereas these projects focused on automating and
optimising a few parameters, Active Response considers HV and LV networks and optimises across network voltage,
thermal capacity and voltage constraints. This broad range of considerations requires a highly innovative solution, which
is being developed as part of Active Response. Although in isolation some aspects of the project have been
demonstrated in previous trials, the innovative nature of Active Response will combine all aspects in a holistic approach
to active network management, which has not been demonstrated elsewhere in GB.
Figure 1 provides an illustration of the Primary Connect and Network Optimise trials and shows the potential location of
the SPBs and SOPs on the network. The illustration on the left-hand side shows the installation for the Primary Connect
trial. The illustration on the right-hand side shows the installation for the Network Optimise trial, including the locations of
existing Ring Main Units (RMUs), Normal Open Points (NOPs) and the potential location of the SOP.
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Figure 1 – Potential locations of SPBs and SOPs on the network

1.2 Project progress
This Project Progress Report (PPR) – the first for Active Response – covers the period January-July 2018. The next
reporting period will cover August-December 2018. Progress is presented by workstream (see below). Overall, good
progress has been made in the first six months of the project and it is on schedule for delivery aligned to the Project
Direction.
The project has four workstreams, as described below:


Workstream 1 is responsible for the development and deployment of the hardware, including the SOPs and
SPBs. It will also input to the specification of requirements for the LV circuit breakers and LV link box switches,
which will optimise network running arrangements in real time. The workstream is on track. While the focus has
been on finalising the specification and requirements for the SPBs and SOPs (which is on track), it has been
challenging to find a supplier who can deliver the LV circuit breakers and LV link box switches as per the initially
scoped requirements. As a result the requirements have been updated to align with off-the-shelf products
available in the market. At the time of writing, this is not expected to impact the scope, time or costs of the
workstream delivery.
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Workstream 2 is responsible for the development and deployment of the advanced ANM software. Overall, the
workstream is on track. During this reporting period, the team has focused on pulling together requirements
through engagement with key stakeholders in UK Power Networks and on developing the high-level design of
the software solution. This design forms the first Deliverable of the project and is due in August 2018. The
workstream has also been working with UK Power Networks’ procurement team to procure the desired ANM
software solution.



Workstream 3 is responsible for project planning, trials and analysis. It will manage the project trials and
demonstrate the value of the solutions across a number of use cases. Overall, the workstream is on track. It
has worked with UK Power Networks’ stakeholders to define the first list of project use cases and has also
focused on selecting suitable sites for trials. The latter has involved the installation of various temporary
monitoring devices at potential trial sites.



Workstream 4 is responsible for learning and dissemination. The project team recognises the importance of
‘best in class’ learning and dissemination and understands that they are key to ensuring future roll-out
opportunities are as smooth and efficient as possible. During this reporting period, a project communication
strategy was developed and the first external stakeholder event was planned. The event is intended to introduce
the project to industry stakeholders and describe the high-level objectives.

1.3 Risks and issues
During this reporting period, the project has devised a robust risk management methodology to ensure that risks are
raised promptly and mitigation actions are clearly set out with achievable deadlines. To date, none of the risks registered
have developed into issues impacting the project critical path. The team carefully tracks these risks on a frequent basis
to ensure that further mitigations can be applied where necessary. Since bid submission, a number of risks have been
added to the risk register; these are shown in Section 10.
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Project Manager’s report

2.

The project made good progress during the reporting period (January-July 2018), focusing on the following areas:








Mobilising UK Power Networks’ project team, including the recruitment of key resources
Mobilising the Project Partner teams
Detailed project planning
Procuring a software supplier
Requirements gathering for the Active Response solution
Reviewing specifications for the PEDs
Identifying and reviewing solution design options in preparation for Deliverable 1

Each of these items is covered in detail in the specific sections of this report.
In the first month of the project we hosted a project kick-off meeting at Imperial College with all project partners in
attendance. In total, 18 project team members attended throughout the day. Figure 2 shows some of the project team
members who attended the meeting.

Figure 2 – Project kick-off meeting attendees

The kick-off meeting provided an opportunity for all key project participants to familiarise themselves with the project
scope and review roles and responsibilities during project delivery. It also provided an opportunity to review the project
plans submitted in the FSP and to understand the critical dependencies across project activities. We conducted a highlevel planning exercise whereby Project Partners could highlight key activities and milestones which would impact their
respective workstreams. The output from this exercise can be seen in Figure 3. This exercise allowed the Project
Partners to highlight key dependencies affecting their delivery and enabled the project team to capture any new project
risks not already identified in the FSP. Early flagging will allow the project team to manage and mitigate the impact of
these risks. Further details on specific risks captured in the project are covered in Section 10 of this PPR.
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Figure 3 – Output from the high-level planning exercise

In a project with multiple Project Partners, collaboration is critical to successful project delivery. In order to achieve a
collaborative approach to delivering the project, it is important to ensure that the values of Project Partners and team
members are aligned. At the kick-off meeting we agreed key ways of working and values which all Project Partners
would endeavour to demonstrate throughout the project. This common set of values, which the project team agreed to
demonstrate, were inspired by UK Power Networks’ corporate values – see Figure 4.

Figure 4 – UK Power Networks’ corporate values

The project has made significant progress in finalising contracts with each of the Project Partners. The overarching
Collaboration Agreement (which includes all Project Partners) has been signed. The specific project agreements between
UK Power Networks and the individual Project Partners are well under way; only a few project agreements are
outstanding, and these are due to be finalised imminently.
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During the project we will establish four research streams to ensure that the developed solutions are fit for purpose and
appropriate for BAU adoption by DNOs across GB. External academic institutions, who will be appointed following a
procurement exercise, will complete these research streams. The progress of these research streams will be reported
within the relevant workstreams.
The following sections present individual workstreams’ progress reports. Each workstream’s report covers progress
made during the reporting period, the challenges encountered, lessons learned and focus areas 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 Turbo Power Systems (TPS), who are developing the SPB and SOP. TPS are also supporting the specification and
procurement of the LV circuit breakers and link box switches, which will add further capabilities to optimise the LV network
during the trials.
Progress during this reporting period
During this reporting period, the workstream focused on the following activities:









Organising weekly progress meetings to discuss key actions and risks
Requirements definition for the PEDs – involving all partners – to agree detailed specifications for the LV SOP
Converters and HV SPB
Concept generation of the SOP converters, collecting and incorporating lessons learned from trials carried out
during the FUN-LV project to derive improvements to design
Detailed simulation of the SPB to understand in detail its performance in indicative application sites, including
the South Stevenage trial site, and to determine appropriate control and protection strategies
Determination of requirements, through simulation, for the series switch – a critical component within SPB – and
engagement with recognised suppliers for either complete or partial supply of a bespoke component
Acquisition and translation of relevant safety standards, including IEC 72477-2 to define appropriate isolation
levels to be applied to the HV SPB
Developing a draft specification for the remote control circuit breakers and link box switches
Coordinated working with Workstream 3 to determine current phase angle requirements for the SPB. This
involved the installation of power quality monitors on sites. Further detail on this activity is provided in the
Workstream 3 progress update

Progress on the PED-related activities is on track but, as described below, defining the requirements for remote control
circuit breakers and link boxes is challenging due to the lack of off-the-shelf solutions that meet the requirements.

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

Page 9 of 32

Active Response

Project Progress Report – January-July 2018

Challenges and lessons learned
When supplying all of the necessary hardware for Workstream 1, a significant challenge lies in sourcing remote control
circuit breakers and link box switches to a specification that addresses the concerns highlighted by FUN-LV. Currently
only two suppliers have been identified as having products meeting these requirements, of which only one is considering
the possibility of supplying to a revised specification. The revised specification addresses the concerns around
operational life expectancy (number of capable switching operations) and an increased fault current break rating raised
in FUN-LV. This particular supplier has been engaged and is now evaluating the possibilities for the components. A
revised specification will be generated collaboratively between the Active Response team and the supplier.
Definition of the series switch for the SPB is taking priority given the critical requirement to achieve rapid switching to
protect the PED in the event of a network fault. In order to de-risk this activity, potential suppliers for either partial or full
supply of a switch solution have been engaged at this early stage of the project.
Packaging the SOP Converter into an optimised configuration to achieve ease of access, reduced footprint and simplified
cooling is presenting a challenge; although TPS are now converging on a design which will be modular between both
two and three terminal devices, whilst achieving improvements in these three key areas.
None of the challenges mentioned above have developed into issues affecting the agreed project direction.
Outlook for next reporting period (August-December 2018)
The next period will see major design reviews for both LV and HV devices:


Both the LV SOP Converter and the HV SPB will undergo Preliminary Design Reviews, in July and September
2018 respectively. Approval of this milestone will be subject to the following:
o Requirements and Specification complete
o Design concept identified and agreed
o Preliminary Design Failure Mode and Effects Analysis drafted
o System Schematic complete
o Critical Function Requirements identified



The LV SOP Converter will undergo a Critical Design Review in September 2018. Approval of this milestone will
be subject to the following:
o Detailed Schematics available
o Detailed 2D and 3D mechanical drawings available
o Software requirements and verification plans available
o Test plan drafted
o Risk Assessment and Method Statements (RAMS) and safety case updated
o Procurement activities commenced

As part of the SPB development, a Converter module will be built and tested in Q4 2018; this will provide significant
learning ahead of the Critical Design Review in Q1 2019, before work to build the full Converter begins.
The specification for the remote control circuit breakers and link box switches will need to be agreed in July 2018, ahead
of supplier tender process initiation.
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Workstream 1 will lead the delivery of Research Package 1, which will review the power electronics design. In the next
period, the workstream will lead the procurement of the academic partner who will conduct the research. This research
will focus on examining the device architecture and control options and any associated effect on safety or asset life. The
conclusions from the research will be presented in 2019.
2.2 Workstream 2 – Software development and deployment
Workstream 2 is responsible for developing and deploying the advanced ANM software. The software will be developed
by a supplier, who will be selected following a competitive procurement process.
Progress during this reporting period
During this reporting period, the workstream focused on:




Mobilisation
Requirements gathering
High-level design of the ANM software

Mobilisation
As part of the mobilisation phase, a team comprising a Project Manager and two Solution Architects was recruited to
lead the stakeholder engagement effort to elicit and document requirements and to undertake initial high-level design for
the overall software solution. The Workstream 2 Lead has set up a weekly progress meeting with key stakeholders from
the project partners and UK Power Networks to track progress against actions and record any risks and issues that arise.
Requirements gathering
An initial series of workshops was held with a focus on establishing requirements for the advanced ANM solution that will
be a key software component within the overall Active Response solution. The requirements captured during these
workshops will be an input to the formal procurement process to identify and appoint an ANM vendor.
The internal stakeholders consulted during the workshops were:






The Control Systems and Automations team
The Telecommunications team
The Network Operations Control team
The Smart Grid Development team
The Network Planning team

The outputs from these workshops form the basis of the Requirement Definition covering the software solution for Active
Response.
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High-level design
The project has explored a few key design options in further workshops with stakeholders, and these will remain open
for further discussion once the ANM supplier has been appointed. When exploring and documenting the requirements
and design options it was important to consider potential solution constraints which would impact the delivery of certain
requirements. The detailed requirements and high-level design will be captured in Deliverable 1, which will be published
in August 2018.
Figure 5 shows the high-level design presented in the FSP; this has been the starting point for our architecture design
discussions. The Active Response software component is highlighted in the yellow box. Detailed Smart Grid Architecture
Model (SGAM) diagrams will also be presented in our Deliverable 1 report.

Figure 5 – High-level design of optimisation software

Challenges and lessons learned
A key challenge is ensuring the Active Response procurement timescales are not delayed by parallel procurement
activities. UK Power Networks is procuring an overarching ANM platform as a BAU activity. The specific Active
Response solution requirements have been included in the broader list of requirements for the overarching ANM platform
and consequently procurement of the Active Response solution is dependent on UK Power Networks’ overarching ANM
platform procurement. The Active Response project team is working closely with the BAU procurement team to monitor
the overall procurement timescales. Aligning the Active Response software solution with the BAU supplier will reduce
solution architecture complexity and allow for an efficient solution roll-out, if proven successful following the project trials.
The key lesson from this stage is that the functional description of the proposed solution needs to be shared with business
stakeholders as early as possible in the requirements capture phase, to maximise buy-in and support.
None of the challenges mentioned above have developed into issues affecting the agreed project direction.
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Outlook for next reporting period
During the next reporting period, Workstream 2 will focus on:








Finalising and submitting the Conceptual Architecture Design for UK Power Networks Architecture Review Board
approval
Finalising and publishing Deliverable 1 – High Level Design Specification of Advanced Automation Solution
Baselining the Functional and Non-Functional Requirements
Appointing the Advanced ANM solution vendor and agreeing design principles covering solution delivery
Creating the Logical and Physical Architecture Design documents that will underpin Workstream 2 delivery
Working with the ANM supplier to configure data and communications protocols for Trial 1
Procurement arrangements for Research Package 2, focusing on the review of Active Response software
systems. The research will review the optimisation algorithm design, state estimation techniques and
management of large data volumes

2.3 Workstream 3 – Project planning, trials and analysis
Workstream 3 is responsible for:









Project planning
Project progress monitoring
Use case development
Engineering concept design
Trial site selection
Trial design and management
Trials analysis
Business case review

Progress during this reporting period
The main activities undertaken by Workstream 3 are discussed in more detail below.
Project planning
The project plan from the proposal stage was updated using input from the Project Partners. The plan was baselined on
29 March 2018 and uploaded into UK Power Networks’ programme management software. Updates to the plan were
published in May and June following further detailed planning, and dependencies between Project Partners and
workstreams were listed. The project plan is reviewed and updated on a monthly basis as part of our Innovation
procedure.
Project progress monitoring
Weekly project progress calls were set up with all workstream leads to discuss the progress of all current tasks and
dependencies. These calls considered the high-level activities whereas the specific workstream weekly calls captured
the detailed actions and activities. On these calls, actions were logged and tracked. Project risks were also logged and
transferred to the project risk register monthly from May 2018 onwards. No issues were identified during the reporting
period.
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Use case development
When developing the use cases it was important to map out the existing business processes for network planning and
network operation, and this was undertaken following workshops with UK Power Networks’ planning and operational
teams. Once the project team understood the existing business processes, use cases were developed for the various
users within UK Power Networks. These were categorised and populated to inform the engineering concept design and
specifications of the PEDs in Workstream 1 and the high-level design in Workstream 2.
Engineering concept design
The engineering concept design was developed as a basis for discussing options for control architecture, data
transmission and the approach to controlling smart hardware. These were discussed with UK Power Networks’
stakeholders (including the Network Planning, Network Operations and Telecommunications teams) and Project Partners
and the preferred options were selected and documented accordingly. The preferred options will be presented in our
Deliverable 1 report.
Trial design and site selection
Using outputs from the use cases and engineering concept design, the initial four project trials were drafted in more
detail; however, this activity is ongoing. The intention is to develop a set of requirements for each of the four project trials
so that candidate sites can be selected. An investigation into relevant electricity network characteristics has been started
so that suitable sites can be selected. Measurements of typical phase angles found between normally open points on
HV networks are being gathered. This information will be used to assist with the design of the solution tools and
equipment. Figure 6 shows the project team on-site, installing monitoring equipment to help them understand the various
network characteristics.

Figure 6 – Installing monitoring
equipment on an RMU
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In addition to the items listed previously, the workstream has started to create specifications for Research Package 4,
which will investigate LCT adoption rates and evaluate the business case for the project.
Challenges and lessons learned
One of the primary challenges with the Active Response project is to define the requirements of UK Power Networks’
stakeholders within the BAU scenario. The solution needs be designed for use in BAU operations if it is to be rolled out
at the end of the project. Gaining support and consensus from stakeholders takes time and effort, which needs to be
accounted for in the project plan. When planning these workshops with stakeholders it is important to give significant
indications of timings in advance, so that these business-critical resources can manage their workload with sufficient
advance notice.
Another challenge is to understand the constraints placed on the project by UK Power Networks’ operating technology
systems, equipment specifications and other innovation/development projects that could influence Active Response.
Extensive stakeholder engagement is required to address this challenge and gather the necessary information.
To demonstrate the Active Response solution effectively, the trials will need to be conducted at sites that experience
high loading and where there are dissimilar load profiles on adjacent parts of the network. Selecting sites for the trials
will therefore be a challenging exercise and will need to consider several other criteria as well as these loading
considerations. A key consideration for selecting sites will be space constraints on-site.
None of the challenges mentioned above have developed into issues affecting the agreed project direction.
Outlook for next reporting period
The following activities are planned for Workstream 3 during the next reporting period:







Updating the project plan following further detailed planning exercises for Workstreams 1 and 2
Finalising the trial design and site selection
Contributing to project low level (detailed) requirements
Procuring the Research Package 4 supplier. Research Package 4 will investigate the adoption rates of LCTs
and determine the business case opportunities for Active Response
Writing project Deliverable 2 (Trial Site Selection Criteria and Process Outcome)
Developing specifications for Research Package 3, which will review the power electronics design and
performance, The device architecture and control options and any associated effect on safety or asset life will
be examined as part of this research

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 15 of 32

Active Response

Project Progress Report – January-July 2018
2.4 Workstream 4 – Learning and dissemination
Progress during this reporting period
Workstream 4 is responsible for learning and dissemination activities. Learning and dissemination are critical aspects of
the project and will ensure that DNOs across GB can build on Active Response in order to avoid unnecessary duplication
of work at the cost of customers. Since project activities in the reporting period concentrated on mobilisation, planning
and conceptual design there were limited resources for learning and dissemination at this early stage. The main activities
were around engaging with internal stakeholders in UK Power Networks to introduce them to the project and gain an
insight into how the Active Response solutions could influence their operations. The project team has created a
stakeholder engagement plan to track and monitor engagement with key stakeholders.
During this reporting period, a project communication strategy and plan were developed for Active Response. The
communication strategy and plan will account for learning and dissemination activities organised for SPEN’s LV Engine
project. UK Power Networks and SPEN will develop a joint dissemination plan for Power Electronics in Distribution
Networks in the next reporting period. Towards the latter stages of the project, UK Power Networks and SPEN will
develop a joint Power Electronics Distribution Networks policy document and present this document at a joint
dissemination event in 2021.
During the next reporting period, the project will host the first external stakeholder learning and dissemination event. This
is currently being planned to introduce the project and describe high-level project objectives including learning and
dissemination objectives.
UK Power Networks’ Active Response website will be a key portal for accessing learning materials; this has been created
and is now live. The project team will regularly update the website with the latest learnings. The website contains a short
video, which explains the project in basic terms.
Challenges and lessons learned
During this reporting period, the primary focus of the project was on the delivery of Workstreams 1, 2 and 3. More
recently the project has recruited a Workstream 4 Lead, who has devised a communications strategy and plan. This will
be published in the next reporting period. The lesson learned is that resources to lead learning and dissemination
activities should be appointed at the start of the project.
None of the challenges mentioned above have developed into issues affecting the agreed project direction.
Plan for next reporting period
The following activities are planned for the next reporting period:




Coordination and delivery of the first external stakeholder engagement event
Preparation and submission of materials for the Low Carbon Networks & Innovation Conference 2018
Attendance and presentation at the Low Carbon Networks & Innovation Conference 2018

Figure 7 shows the high-level dissemination activities which are planned throughout the project lifecycle. These have
been highlighted in the FSP. Workstream 4 has developed a more detailed communication strategy and plan, which will
be published in the next reporting period.
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Figure 7 – High-level dissemination plan

Business case update
We have not discovered any new information that affects the business case; thus the business case remains consistent
with our FSP.
Figure 8 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.
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Figure 8 – Benefits of Active Response
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3.

Progress against plan

Figure 9 shows the high-level project plan for Active Response. The project remains on track to achieve the Deliverables
by the dates shown below. In the next few sections we describe the progress of more specific items in the detailed project
plan.

Figure 9 – High-level project plan

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 19 of 32

Active Response

Project Progress Report – January to July 2018

3.1 Detailed progress in the reporting period
Overall progress to date is in line with the high-level project plan submitted in the FSP. Trial 1 remains on track to start
in July 2019. A summary of tasks that were started in the reporting period is given in the table below, together with their
status at the end of the period.
Task description
Finalise Collaboration Agreement
Finalise Project Partner Agreements
Develop baseline project plan
Measure phase angle difference between primary substations for
SPBs
Develop requirements and specifications for SOPs and SPBs
Develop high-level requirements for ANM software
Develop high-level requirements for ICT architecture
Develop high-level requirements for other project elements
Develop specifications for link box switches and remotecontrolled circuit breakers
Develop project use cases
Develop engineering concept design
Develop draft data catalogue
Develop ICT architecture conceptual design
Write project Deliverable 1
Engage with UK Power Networks’ internal stakeholders in design
phase
Write progress report 1

Workstream
3
1 and 3

Status at end of period
Complete
In progress
Complete
In progress

1
2
2
3
1

Complete
Complete
In progress
In progress
In progress

3
3
2
2
2
-

Complete
In progress
In progress
In progress
Complete
In progress

-

Complete

3.2 Identification and management of issues
While no issues have been identified at this stage, some risks could develop into issues if they are not mitigated in the
next period. These particular risks are listed below. A full list of project risks is provided in Section 10.




ANM software will be used to develop the optimisation and control algorithms for the project. This software is
being procured centrally within UK Power Networks rather than by the project team directly. Since the
procurement process is only planned to be completed in August 2018, it is not known if the software supplier will
be able to provide a solution within the required timeframes, ready for the project trials.
During the trials, control of the SOPs, SPBs, Remote Control Circuit Breakers and Link Box Switches will be
effected through PowerOn, the existing control system used by UK Power Networks. It may be necessary to
make some changes within PowerOn so that it can operate as required for the trials, but all changes need to be
planned for implementation in pre-determined windows each year. It is unclear at this stage whether changes
to PowerOn will be required for Trial 1. If changes are required, their implementation could delay the start of
Trial 1.
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Trial 2 will require control of LV equipment, however visibility of this equipment is generally not available in
PowerOn for most parts of the LV network. UK Power Networks has an ongoing project to populate this data
within PowerOn but this will run over a number of years. The site(s) for Trial 2 will need to be selected in
consultation with UK Power Networks so that the necessary data for LV equipment is available within PowerOn;
otherwise the start of Trial 2 could be delayed.

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






Project kick-off meeting held
Collaboration Agreement and majority of Project Partner agreements signed
Baseline project plan developed
Project Deliverable 1 written
Communications strategy and plan drafted

3.4 Look-ahead to next reporting period
The following major tasks and milestones are planned for the next reporting period:



















Design of SOP and SPB (WS1)
Specification and procurement of Research Package 1 – Design review of power electronics devices (WS1)
Specification and procurement of remote-controlled circuit breakers and link box switches (WS1)
Appointment of ANM software supplier and development of specifications for optimisation algorithm for Trial 1
(WS2)
Submission of project Deliverable 1 (WS2)
Detailed requirements for ICT architecture and optimisation algorithm (WS2)
Finalisation of ICT architecture conceptual design (WS2)
Development of logic architecture design for Trial 1 (WS2)
Specification and procurement of Research Package 2 – Design review of Active Response solution (WS2)
Development of optimisation algorithm within ANM software (WS2)
Configure data and communications protocols for Trial 1 (WS2)
Trial design and site selection (WS3)
Conduct low carbon technology adoption study (WS3)
Write project Deliverable 2 – Trial Site Selection Criteria and Process Outcome (WS3)
Specification and procurement of Research Package 3 – Impact on conventional network equipment (WS3)
Coordinate and deliver first external stakeholder engagement event (WS4)
Prepare and submit materials for the Low Carbon Networks & Innovation Conference 2018 (WS4)
Attendance and presentation at the Low Carbon Networks & Innovation Conference 2018 (WS4)
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4.

Progress against budget

This section is provided in the Confidential Appendix A.

5.

Project bank account

This section is provided in the Confidential Appendix A.
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6.

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 Deliverable.

Project Deliverable

Deadline Evidence

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

Report outlining the requirements and The deliverable remains on track.
15 August
options for the Active Response
The project team has hosted a
2018
software solution (WS2)
number of workshops with key
stakeholders to gather solution
requirements and discuss design
options for the Advanced
Automation Solution.

Trial Site Selection Criteria
and Process Outcome
(Deliverable 2)

Learning from Hardware
factory tests (Deliverable 3)

31
January
2019

Description of possible site selection
criteria, derivation of the selected
methodology and details of the
networks selected for the 4 project
trials (WS3)

15 August Details of the key learning from the
2019
hardware specification, design and
testing process (WS1)

Progress

The deliverable remains on track.
The project team has been
reviewing potential sites based on
historical network data. In
addition, the team has installed
further monitoring devices at
specific site locations to determine
the suitability of these sites.
The deliverable remains on track.
The project team has been
focused on agreeing the SOP and
SPB specifications with TPS.

Learning from Commissioning 31
and Operation of Active
January
Response Software Solution
2020
tools (Deliverable 4)

Report outlining the key learning from The deliverable remains on track,
the initial off-line trials of the project
however no significant progress
software tools (WS2)
has been made.

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

31 March
2020

Report outlining the key learning from The deliverable remains on track,
the initial installation and
however no significant progress
commissioning of the project
has been made.
hardware (WS1)

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

29
January
2021

Implementation Plan for the adoption The deliverable remains on track,
of the project solutions into Business however no significant progress
as Usual (WS4)
has been made.

Review of the Active
30 June
Response Methods
2021
applicability in Scottish Power
Energy Network licence areas
(Deliverable 7)

A report by Scottish Power Energy
The deliverable remains on track,
Networks detailing the number
however no significant progress
implementations in their license areas has been made.
that the project methods provide
benefits (WS3)
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Project Deliverable

Deadline Evidence

Progress

Presentation of findings from
the project trials (Deliverable
8)

31 August Analysis and findings from the 4
2021
project trials, including key learning
and recommendations (WS3)

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

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

30
Comparison of the project technology The deliverable remains on track,
November following the trials against that
however no significant progress
2021
envisaged at inception, and review of has been made.
applications and benefits (WS3)
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7.

Data access details

To view the full Innovation Data Sharing Policy, please visit UK Power Networks’
http://innovation.ukpowernetworks.co.uk/innovation/en/contact-us/InnovationDataSharingPolicy.pdf

website

here:

UK Power Networks recognises that Innovation projects may produce network and consumption data, and that this data
may be useful to others. This data may be shared with interested parties whenever it is practicable and legal 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.

8.

Learning outcomes

The project team recognises the importance of ‘best in class’ learning and dissemination. Specific lessons learned
regarding each of the workstreams are captured in the workstream progress reports.
The following documents are available for other GB DNOs on request:




Engineering concept design
SOP and SPB specification
High-level requirements for the ANM solution

In the next reporting period, the project team will publish the report for Deliverable 1. This will be made publicly available
on the Active Response website. In addition, the project will host a dissemination event, which all DNOs will be invited
to.
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9.

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 (January-July 2018)
IPR Description

Owner

Type

Royalties

Engineering concept design

UK Power Networks/Ricardo

Relevant Foreground IPR

Nil

SOP Specification

UK Power Networks/TPS

Relevant Foreground IPR

Nil

SPB Specification

UK Power Networks/TPS

Relevant Foreground IPR

Nil

High-level requirements for ANM solution

UK Power Networks/CGI

Relevant Foreground IPR

Nil

IPR forecast next period (August-December 2018)
IPR Description

Owner

Type

Deliverable 1 – High Level Design of Advanced Automation Solution

UK Power
Networks

Relevant Foreground IPR

Logical Architecture Design Document (LADD)

UK Power
Networks

Relevant Foreground IPR
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10. Risk management
This section lists the risks highlighted in the FSP plus any other risks that have arisen in the reporting period. We
have described how we are managing the risks we have highlighted and how we are learning from the management
of these risks. Risks 1-26 are captured in the FSP. We identified Risks 27-37 during the first six months of the project.
The project 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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RISK & ISSUE LOG
Risk
Risk
Probabi
Impact
lity

Target
Closed
Date

Risk /
Issue

Status

R1

Risk

Open

Project costs for high value items are significantly
higher than expected

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

3

5

15

Realistic costs with contingency based on experience in FSP.
Effective tendering/RFI process.
Review of costs at the end of each project phase and revision of cost forecast and
scope as appropriate.

2

4

8

15/05/2019 19/06/2018

R2

Risk

Open

Some aspects of the technical solutions are not
achievable to the desired specification within the
project budget.

The project will not be able to
investigate all of the intended
techniques

3

4

12

Project scope is based upon an integration and evolution of existing techniques.
Effective tendering/RFI process.
Review of costs at the end of each project phase and revision of cost forecast and
scope as appropriate.

1

4

4

15/05/2019 19/06/2018

R3

Risk

Open

Equipment development is more complex than
initially assumed

Potential overspend on device
development, or scope reduction

3

4

12

Reasonable levels of contingency in included in project costs and timescales in FSP
Review of costs at the end of each project phase and revision of cost forecast and
scope as appropriate.

1

4

4

30/09/2018 19/06/2018

2

3

6

05/01/2021 19/06/2018

Description (there is a risk that…)

Impact (the impact will be…)

Risk
Score

Mitigated
Mitigated Mitigated
Probabilit
Impact
Score
y

ID

Mitigation / Planned Actions

19/06/18: Sites selection to consider demonstration of benefits during trials
15/05/18: Early engagement with business users to determine business change to
realise benefits during trials.
Some trialled techniques have already demonstrated benefits.
The funding mechanism is for innovation projects where the outcome is uncertain, and
is structured accordingly.

Last
updated

R4

Risk

Open

Methods do not deliver anticipated benefits

Lower than anticipated value
delivered

3

4

12

R5

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

1

4

4

01/12/2018 19/06/2018

R6

Risk

Open

External perception of poor performance may impact Obtaining funding for future innovation
future innovation project awards
projects is difficult

2

5

10

19/06/18: Implementation of stakeholder engagement strategy / comms strategy.
Effective management of project and external stakeholders.

1

4

4

30/11/2021 19/06/2018

Open

Suitable equipment suppliers cannot be found.
Specific to ANM software supplier and LV CBs and
switches.

10

15/05/2018 - TPS engaging with suppliers to ensure specification of LV CBs and
switches can be delivered. UKPN leading procurement of ANM supplier.
Realistic requirements specified at FSP.
Consultations with suppliers taken place to ensure that some equipment is available
to meet all basic requirements.

1

3

3

30/08/2018 19/06/2018

Open

It is not possible to test equipment adequately in
order to allow network trials

1

3

3

30/12/2018 19/06/2018

R7

Risk

R8

Risk

R9

Risk

R10

Risk

Open

R11

Risk

R12

Risk

Project must be delayed or rescoped

2

5

15/05/2018 - early discussion with partners regading test strategy incl. locations etc.
Good understanding of supply chain capability.
Realistic requirements specified.
Potential test locations identified

Date
Closed

Project must be rescoped

2

5

10

Project will not receive Ofgem
approval to proceed

3

5

15

15/05/2018 - risk closed as Ofgem approval for project has been given. Benefits
captured under R4
Early investigation of Business Case and thorough presentation of evidence

1

5

5

15/05/2018 19/06/2018 15/05/2018

Failure to agree project contracts between UKPN and
Project cannot proceed
other partners

2

5

10

19/06/18: Two project agreement remain unsigned. Working with partners to finalise
these.
Early discussion of contractual arrangements between partners.

1

5

5

10/07/2018 19/06/2018

Open

A partner/supplier may withdraw from the project

3

4

12

Robust procurement/due diligence process.
Suitable incentivisation of suppliers where required.

1

4

4

30/11/2021 19/06/2018

Open

Suitable sites for demonstration of solution are not
available

10

15/05/2018 - UKPN monitoring potential trial sites to determine suitability.
Site requirements are developed in accordance with Design process and typical site
conditions.
Possible trial areas have been indicated.

1

5

5

01/10/2018 19/06/2018

Closed The project business case is not justifiable

Partner/Supplier must be replaced

Trials cannot proceed

2

5
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RISK & ISSUE LOG
Risk
Risk
Probabi
Impact
lity

Target
Closed
Date

Risk /
Issue

Status

R13

Risk

Open

Lack of business support for the project from key
departments

Project suffers delays or cannot
proceed

2

4

8

Stakeholder engagement plan to be enacted during early stages of project, including
members of SMT and identification of project sponsor

1

3

3

30/11/2021 19/06/2018

R14

Risk

Open

Changes to key personnel

Possible delays during handover
period

3

4

12

Comprehensive project documentation is maintained, although staff changes cannot
be stopped it is possible to reduct the impact of the staff change.
Induction pack produced for new resources

3

3

9

30/11/2021 19/06/2018

R15

Risk

Open

The size of the equipment (SOPs, SPBs, LV
switches/CBs) once developed is too large and not
suitable for installation

Trials cannot proceed

2

5

10

Design process includes consideration from the site selection process in terms of
available space

1

5

5

30/10/2018 19/06/2018

R16

Risk

Open

The specification and build of equipment takes longer
Project suffers delays
than anticipated

2

4

8

1

3

3

30/10/2018 19/06/2018

R17

Risk

Open

Equipment/supplier costs are underestimated in RFIs Project costs rise outside of
(RMUs, RTUs etc.)
tolerances

2

4

8

1

3

3

30/12/2018 19/06/2018

R18

Risk

Open

IPR requirements deter some suppliers from
involvement

Partner/Supplier must be replaced

3

4

12

2

4

8

30/08/2018 19/06/2018

R19

Risk

Open

Integration of equipment and systems is not
achievable, or is more difficult/takes longer than
anticipated

Project suffers delays or cannot
proceed

2

4

8

1

4

4

30/01/2019 19/06/2018

R20

Risk

Open

The communications system is not adequate for the
transfer of the required volumes of data

Project suffers delays or cannot
proceed

2

5

10

2

4

8

30/12/2018 19/06/2018

R21

Risk

Open

Control system/algorithms etc. are not properly
tested prior to installation on live system

Equipment does not perform as
expected

2

4

8

1

3

3

30/08/2020 19/06/2018

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

1

5

5

30/11/2021 19/06/2018

Description (there is a risk that…)

Impact (the impact will be…)

Risk
Score

Mitigated
Mitigated Mitigated
Probabilit
Impact
Score
y

ID

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

Mitigation / Planned Actions

Realistic assessment of timescales included in project plan. Inclusion of contingency
time. Review of costs and task durations at the end of each project phase and revision
of cost forecast and scope as appropriate.
Rigorous RFI process.
Contingency allowances included in project budget.
Review of costs and task durations at the end of each project phase and revision of
cost forecast and scope as appropriate.
Early discussion of IPR requirements with Key project suppliers/partners. Alternative
suppliers identified.

Collaborative design process enacted during inception phase with all key project
partners

19/06/18: Early discussions with SCADA engineers to ensure this is captured in
design.
Collaborative design process enacted during inception phase with all key project
partners
19/06/2018: Engage with Control Systems & Automation team to determine existing
testing procedures.
Units are tested in factory and test environment.
Sufficient time included in project plan to ensure sufficient testing occurs
Units are tested in factory and test environment.
Sufficient time included in project plan to ensure sufficient testing occurs
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RISK & ISSUE LOG
Risk
Risk
Probabi
Impact
lity

ID

Risk /
Issue

Status

R23

Risk

Open

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

Equipment cannot be installed

network equipment is damaged or an
individual is injured

1

5

5

Description (there is a risk that…)

Impact (the impact will be…)

2

5

Risk
Score
10

Mitigation / Planned Actions
Early discussion of relevant standards during inception phase.
Time and budget included to ensure suitable testing is completed.
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.
19/06/2018: SOP failure captured in specifications. LV CB/LBS failure to be captured
in specification for new supplier.
15/05/2018 - discussion following procurment of LV CBs/switches and PEDs
Initial options considered at project outset.
Project descoped to remove the trialling of new design LV switches.
15/05/2018 - Identifying new trial sites during site selection process.
Robust Site selection process and design of method technology to ensure that the
benefits can be realised.

Mitigated
Mitigated Mitigated
Probabilit
Impact
Score
y

Target
Closed
Date

Last
updated

1

5

5

30/06/2019 19/06/2018

1

5

5

30/09/2018 19/06/2018

2

3

6

30/09/2018 19/06/2018

1

4

4

01/10/2018 19/06/2018

Date
Closed

R24

Risk

Open

Catastrophic failure of equipment damages network
equipment or causes injury

R25

Risk

Open

Uncleared LV faults, leading to
Failure to design a method to clear LV faults if Power
damage to network equipment and/or
Electronics switches fail in the closed position
death/injury to humans

3

3

9

R26

Risk

Open

The Primary Connect Method does not offer a
solution to enable the realisation of direct benefits at
South Stevenage Trial site

Direct benefits are not realised and
network reinforcement is needed at
the site.

3

4

12

R27

Risk

There are no/limited current suppliers of suitable
Closed remote controlled switches (method 1) - Suitable
equipment can't be found.

This could delay the project schedule
as suitable equipment is developed

3

4

12

15/05/2018 - Risk closed. Captured under R7
Engage with potential suppliers early

2

3

6

15/05/2018 19/06/2018 15/05/2018

R28

Risk

A number of task have been moved to the first six
Closed months of the programme, which could lead to
resourcing/schedule issues

Project falls behind schedule

3

3

9

Clear project programme developed and tracked to avoid delays

1

1

1

15/05/2018 19/06/2018 15/05/2018

2

3

6

30/08/2018 19/06/2018

This could lead to delays in the
appointment of a supplier and the
associated costs could exceed
budget depending on how the bidding
is handled.

3

3

9

19/06/2018: The duration of trial 1 can be reduced slightly to incorporate any slippage
from build of ANM solution ready for trial 1. Need to clarify what the minimum trial
duration period can be.
Work closely & monitor progress with UKPN technical & procurement departments;
arrange schedule so that Deliverable 1 doesn't require input from adv. Automation
supplier.

R29

Risk

Open

The procurement of the ANM (incl. advanced
automation) supplier is being handled as part of a
larger UKPN procurement exercise and is not under
the control of the project.

R30

Risk

Open

Procurement of research packages is delayed

A delay in output from the research
packages impacts the overall project
schedule

3

3

9

Investigate commitments made in the FSP and develop project plan so that research
packages are not on the critical path.

2

1

2

30/11/2021 19/06/2018

Open

With older RMUs, there is a risk of explosion when
switching is done.

If the project uses remote switching,
there could be a danger to the safety
of operatives and others nearby, and
it could cause damage to assets and
objects nearby.

1

5

5

Disuss with UKPN Safety team and agree procedures to be put in place.

1

3

3

30/12/2018 19/06/2018

If tasks are not well planned, then
There are a number of activities in the lead up to Trial Partners may use resources to
1, which put pressure on resources to complete
complete low priority tasks that are
tasks ahead of Trial 1.
not necessary for Trial 1 causing a
delay to the schedule

3

3

9

Partners to discuss the requirements for each trial in detail so that tasks can be
planned appropriately and resources are aware of their priorities at each stage.

2

2

4

30/12/2018 19/06/2018

2

3

6

19/06/18: Follow up with other DNOs to determine phase angle data on their sites.
15/05/2018 - Monitoring devices installed at South Stevenage to monitor phase angle
Measure the phase angle at South Stevenage and adjacent substations

2

2

4

30/08/2018 19/06/2018

R31

Risk

R32

Risk

Open

R33

Risk

Open

If the phase angle difference between substations is
higher than that specified in the requirements, then
the SPBs transfer capacity will be reduced.

This will reduce the benefits of using
the SPB
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RISK & ISSUE LOG
ID

R34

R35

Risk /
Issue

Risk

Risk

Impact (the impact will be…)

Risk
Risk
Probabi
Impact
lity

Status

Description (there is a risk that…)

Open

The tasks, dependencies and durations associated
with integrating the AR solution with PowerOn are
unknown. They might take longer than anticipated in
the project plan.

Open

Highly unlikely that GE will accept requests for
further software changes to PowerON during the
course of the Active Response project. Only a few
windows during the year which can be used for
PowerOn updates

This will delay the start of trials

This will delay the start of trial 2,
which relies on the LV network model
to be in PowerOn

5

This could delay the start of the trials

4

3

Mitigated
Mitigated Mitigated
Probabilit
Impact
Score
y

Target
Closed
Date

Risk
Score

Mitigation / Planned Actions

16

19/06/2018: The duration of trial 1 can be reduced slightly to incorporate any slippage
from build of ANM solution ready for trial 1. Need to clarify what the minimum trial
duration period can be.
15/05/2018 - Further discussions with ANM supplier and control systems team
Gather more information from UKPN stakeholders to better understand the activities
required and associated constraints of integrating with PowerOn

3

3

9

30/10/2018 19/06/2018

12

19/06/2018: Need to agree minimum trial period for all trials.
15/05/2018 - Understand when updates can be delivered. Liaise with control systems
team and GE.
Work to ensure requirements for Active Response can be fulfilled by config changes in
PowerON.

2

3

6

30/10/2018 19/06/2018

4

20

19/06/2018: sites to be selection in conjuction with Control Systems team.
15/05/2018 - ongoing engagement with Control Systems team to track progress.
Consider possibility of manual upload of model in PowerOn specifically for the Trials.
Prioritise LV network model in Active Response sites. Liaise with Control Systems
about this.

3

3

9

30/08/2018 19/06/2018

4

4

Last
updated

R36

Risk

Open

LV models will not be available in PowerON in
timescales of Active Response Project

R37

Risk

Open

The timescales available for development of the
advanced automation solution are very short

The start of trials are delayed
resulting in a reduced trial period

3

4

12

15/05/2018 - Further work to be completed to understand impact of a reduced trial
period. Agree minimum trial durations.
Clearly agree timescales with advanced automation supplier during procurement
phase.

3

4

12

30/08/2018 19/06/2018

R38

Risk

Open

Long lead times for silicon carbide could impact the
TPS delivery plan

If TPS' plan is delayed this may
impact the timescales associated
with Deliverable 3

4

4

16

25/05/2018 - Work with TPS to agree WS1 plan and understand if deliverable 3 will be
delayed. If it is, we will inform Ofgem early.

4

4

16

07/08/2018 19/06/2018

R39

Risk

Open

LV monitoring installations are delayed

This will affect the start of trial 2

3

3

9

25/05/2018 - work with UKPN team who are delivering the LV monitoring. Identify site
selections early so that installations can start on time.

2

3

6

27/07/2018 19/06/2018
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