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1. Executive Summary 
 

This document constitutes the application by UK Power Networks on behalf of its licensee, Eastern Power Networks 

(EPN) plc, for a Successful Delivery Reward Criteria (SDRC) reward for the Flexible Plug and Play (FPP) project.  The 

FPP project has been delivered on time, has met in full, and in many cases has exceeded, its SDRC, and has been 

managed using best practice project management methods.  UK Power Networks is applying for the full 100% reward 

for the FPP project in consideration of the following successes: 

 Provision of a technical and commercial solution that has saved the 15 Distribution Generation customers 

£44m on their connection offers. 

 Enabled 54.4 MW of generation to connect to the distribution network that would have been previously 

unviable.   

 Embedded the learning from FPP into UK Power Networks business-as-usual to enable a second flexible 

connection zone in the Norwich area. 

 The project has been shortlisted for five awards, winning two of these; the Energy Institute Innovation award 

and the Low Carbon Innovation Award at the East of England Energy Group Awards.  

 The first Quadrature-booster to be designed, installed and operating on a distribution network to achieve 

optimal load sharing. 

 

The project had two key components: firstly, to design a new commercial arrangement in consultation with generators 

and which would allow more distributed generators access to the network sooner and for lower cost in the selected trial 

area. Secondly, the project set out to demonstrate how technology could help to measure power flows in real-time and 

how devices could be used to divert or direct power, so that capacity could be identified in real time and in some cases 

additional capacity created by diverting energy.  

 

The first of these components, designing new commercial arrangements, had three sequential SDRCs (9.1, 9.2, and 

9.7) which were related to consultation with customers, the design of the arrangements, and their demonstration.  The 

final SDRC (9.7) was set out in the project direction as being met “through the provision of one connection offer to 

generators using the FPP methods.”  In practice, the SDRC 9.7 report was able to report that a total of 15 customers 

had accepted offers, the quota of available capacity has been sold out, and a total of 5 customers and 6.75MW are 

now energised to their agreed dates (Close Down Report,  2015, p. 5).  In fact, at the time of writing, a second area of 

the network around Norwich has been opened for “flexible connections” and the first customer quoted, accepted and 

energised as part of now BAU flexible connection. The FPP project has delivered over £44m of connection cost 

savings to the connecting customers (Close Down Report,  2015, p. 38). We believe this is substantial evidence of 

exceeding these SDRC, and set out in more detail in the body of the document evidence for each of SDRC 9.1, 9.2 

and 9.7 in turn. 

 

The second aspect of identifying and creating capacity using technical solutions had four SDRCs related to it (9.3, 9.4, 

9.6 and 9.8). The project’s name “Flexible Plug and Play” indicated that interoperability of components from various 

vendors was a fundamental goal of the project.  As such, the goals set out in the SDRC and the goal of the project 

entirely coincided: when the communications network was established early in the project it was rigorously tested (as 

required by the SDRC) with lab tests and then field tests with physical simulators acting as “dummy” generators 

positioned in the trial area, ahead of any real generators being signed up.  

 

The project were able to successfully complete the design, installation and operation of the first 33kV Quadrature-

booster to be operated on a distribution network.  It was tested in situ to ensure that it would have the desired effect of 

diverting or directing 10MW of generation, and this was subsequently followed by a year of trials and further 

demonstration in the report (Quadrature-booster Trial,  2015) that the device has introduced controllability of up to 

10MW of line load on overhead lines which were constrained. The associated SDRC was subject to an Ofgem 

approved change request to allow a short extension of time to overcome unforeseen technical challenges in the first of 
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a kind installation. The key learning generated from the deployment of the Quadrature-booster has been disseminated 

through learning reports, events and at relevant conferences. 

 

The final component was the system of weather sensors, protection devices, active network management system, 

dynamic line rating (DLR) systems and remote terminal units (RTUs) required to make the remaining key pinch points 

on the trial area visible and the generators themselves manageable.  These were delivered from five different 

manufacturers, all operating over the communications infrastructure delivered in SDRC 9.3 and all obeying the 

IEC61850 protocol to allow them to be interchanged with other equipment or to communicate with other applications in 

future. Extensive testing and conformance certification was collated to ensure that the system was fit for purpose as it 

was installed in September 2013 and which met the requirements of SDRC9.4.  

 

SDRC 9.6, demonstrated the system’s operation over a period of 15 months.  It met the SDRC criteria and 

concentrated on the most useful aspects to other DNOs: how to configure devices such as Active Network 

Management (ANM) in which there is little field experience and, as yet, no industry-wide guidance beyond the 

manufacturer’s own operating manuals. 

 

Finally, the project worked with Imperial College to develop a Strategic Investment Model which can be used by UK 

Power Networks and other DNOs to identify areas which would benefit from an active management approach to 

allowing renewables to connect.  The model met the functionality agreed as part of the SDRC and was disseminated to 

the industry at a learning event on 5 March 2015. 

 

These successes were delivered through steady and deliberate planning throughout the project. The project used 

expert advice in stakeholder engagement (project partner Garard Hassan) in order to engage early, and this philosophy 

has been taken through into our roll-out of a second area of flexible connections and which involved a stakeholder 

consultation event with developers to gather their feedback before its launch.  It has been exemplified by customers 

acting as advocates for the project, culminating in one of our customers being willing to be part of our team presenting 

to the judging panel of the prestigious National Business Awards, explaining the benefit which the projects had brought 

to their business, not only in financial terms but in terms of the way that the project had engaged with them.  Customers 

have presented at two public events we have delivered, allowing other DNOs to hear first-hand from our customers and 

who in many cases are pursuing renewables projects in their areas as well (FPP Website).  
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2. Timeliness and Quality for Successful Delivery Reward Criteria 

2.1   Timeliness – Overall approach 

The Flexible Plug and Play project, in accordance with its project direction, met the eight defined SDRCs, (9.1 – 9.8).   

For each SDRC, UK Power Networks provided a report marking its completion on or before the completion date stated 

in the project direction.  The reports were submitted via e-mail to the Ofgem project officer and were uploaded to the 

project website.  The evidence demonstrating compliance with the project direction for each SDRC is summarised in 

Table 6 in Appendix 1. 

 

Each SDRC submission was assured by the Regulatory Returns & Compliance Manager.  The assurance took the 

form of a formal review of the SDRC report, an interview with the authors and sample audit on statements included in 

the report.  The statements had to be evidenced providing the necessary artefacts.  All evidence documents were 

subsequently signed-off by the head of Future Networks and the Director of Strategy and Regulation.  

 

A concrete example of the evidence that UK Power Networks internally sought as an assurance on the health of the 

project was the evidence which was collated alongside SDRC 9.6. The outcome associated with SDRC 9.6 was to 

ensure that all of the remaining equipment outside of the communications network and the Quadrature-booster were 

installed by September 2013 to allow a fully-functioning system to be trialled for a 15-month period.  This comprised the 

weather sensors, protection devices, active network management systems, Dynamic Line Rating systems and remote 

terminal units (RTUs) required to make the remaining key pinch points on the trial area visible and the generators 

themselves manageable. Our internal assurance process sought and collated the evidence to ensure that the SDRC 

had been met in full and that the project was indeed on track against its milestones, examples of which include 

Acceptance Test certificates, IEC 61850 certification certificates and Commissioning certificate issued for Active 

Voltage Control, Remote Terminal Units (RTUs), Dynamic Line Rating and the Quadrature-booster Control System. 

 

By looking not only at dated certificates, but also at delivery against specification (whether the IEC61850 standard or a 

Factory Acceptance Test specification was met) this assurance simultaneously ensured both timeliness and quality. 

 

2.2    Timeliness – Delivery against SDRC completion dates 

 

As stated in Ofgem’s “Response to Licensee Feedback on Successful Delivery Reward Guidance Notes” (SDRC 

Guidance Notes,  2015), performance of timeliness is to be judged against expectations set in the original full 

submission and Project Direction documents from the end of 2011. Against these measures, SDRC 9.1 – 9.7 were 

delivered before or by the completion date defined in the original project direction (Project Direction,  2011)    

 

SDRC 9.8 was delivered in accordance with the revised project direction which granted six weeks extension to the 

original completion date (CR to Ofgem 9.4 and 9.8,  2013). Summary and evidence of delivery can be found in 

Appendix 1.  

 

 

According to the original bid submission document the Quadrature booster was due to be supplied by Alstom, a 

contract partner (Bid Submission,  2011, p. 23). However, due to contractual issues with Alstom, procurement of an 

alternative supplier was required to avoid further delays. Wilson Transformer Pty limited was subsequently selected as 

the supplier of the Quadrature booster.  The project had successfully managed the delays caused from this change of 

supplier at its earlier stage and prolonged investigation on the protection scheme sign; however this had exhausted any 

available float.   
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At the final commissioning stage, two issues were identified which required extensive additional validation and site 

tests. The Quadrature booster protection scheme was initially designed for transmission networks. Quadrature 

boosters used at transmission level have different characteristics and network integration requirements. This raised a 

number of unexpected questions about the proposed scheme and therefore a validation exercise was required to 

confirm the actual configuration to be used. Additionally, a number of technical issues were raised during the cold 

commissioning of the Quadrature booster. This resulted in the need for additional site testing that stimulated real 

operational conditions. Accurate and reliable operation of the Quadrature booster technology was critical to the project 

being successful and therefore influenced the success of the majority of the project’s SDRC.   

 

As a result of this, UK Power Networks submitted an official Change Request to Ofgem explaining that causes of the 

delay and requesting a revised deadline of 9 August 2013, instead of the end of June. Ofgem granted the Change 

Request (CR to Ofgem 9.4 and 9.8,  2013, p. 2) stating: 

 
“…we accept that much of the delay could not have been reasonably foreseen and reflects the innovative nature of the 
project. We also recognise that the extension requested to the SDRC is relatively short and will not have any significant 
impact on other parts of the project. EPN should ensure that it fully records and disseminates the learning from this 
experience.  

We accept that much of the delay could not have been reasonably foreseen and reflected the innovative nature of the 
project. We also recognised that the extension requested to the SDRC was relatively short and had minimal impact on 
other parts of the project.”.(CR to Ofgem 9.4 and 9.8,  2013, p. 2) 

UK Power Networks was successful in completing the commissioning and meeting the SDRC by the 9 August 2013 

which was the revised agreed completion date as agreed by Ofgem (PPR Dec 2013,  2013, p. 3).  

 

Commissioning of the Quadrature booster scheme was a complex engineering project which was delivered 

successfully in tight timescales despite numerous challenges encountered. The total duration of time from contract 

signature with the new supplier to energisation was less than 12 months.  Given that the technology was the first 33kV 

Quadrature-booster to be designed, manufactured, installed and commissioned worldwide, was on a site with 

development rights but otherwise a greenfield site with no foundations in place and included first-of-a-kind acceptance 

tests, we regard our ability to manage the unexpected issues as evidence of exceptional performance in our ability to 

demonstrate measured, responsible judgement in weighing the trade-off often encountered between timeliness and 

quality. The proof of the quality gained from the additional six weeks of testing was evidenced in that the live tests and 

full trial experiments were successfully completed without interruption to Wissington generator (Quadrature-booster 

Trial,  2015, p. 53) . 

 

The expectation is that future installations would be able to rely almost completely or with minimal modifications on the 

design and specification stage and/or the Factory Acceptance Tests (FATs) and ‘traditional’ commissioning tests (see 

Appendix 6 for FAT test result certificates).  Future users would not need to repeat the depth and robustness of tests 

which took place on site for this project. 

 

UK Power Networks fully recorded and disseminated the learning from this experience and a full learning report which 

compliments the SDRC and describes the trials phase, final results and lessons learnt has been produced and 

published on the FPP website.  This was presented at a public event (FPP Website, p. Image and Video Gallery) with 

colleagues from all relevant disciplines (protection, project management, plant specification, network planning), other 

DNOs and other industry stakeholders as well as shared on the FPP website (SDRC 9.8,  2013). 
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2.3   Quality – Key differentiators 

 

The project’s original ambition was to make one DG connection offer under the new framework by March 2013.  

However, we surpassed our own expectations and out of a total of 45 DG eligible connection requests, we eventually 

made 39 flexible connection offers for a total of 176MW of generation (PPR Dec 2014,  2014, p. 5). Of those offers, 15 

customers (totalling 54.4MW) accepted their offer.  

 

The number of requests, offers, and commissioned connections has continuously been increasing since initially 

opening up the project to applications in 2013. To avoid confusion when referencing, the timing of FPP participation is 

summarised in Table 1 below. The remaining 10 offers made are currently planned to be commissioned by mid-2016 

(Close Down Report,  2015, p. 4). 
 
Table 1: Summary of cumulative (not additional) FPP 'interruptible' connection offers over time 

 

 

The Flexible Plug and Play project delivered high quality outputs and significant benefits.  The key differentiators of 

FPP that we are using to measure the success of the project are: 

 

1. Delivering benefits for customers  

2. Ensure the learning is generated, captured and disseminated 

3. Innovate 

4. Get the right people involved 

5. Gain external recognition 

6. Replicability 

Quality –Delivering benefits for customers 

The FPP project offered cost-effective grid connections to 54.4MW of renewable generation that would not have 

otherwise been viable (Close Down Report,  2015, p. 38).  It delivered £44m of connections cost savings for the fifteen 

contracted customers.  These benefits have far exceeded the initial expectations.  Central to the success of the project 

was customer participation and uptake. 

 

The strategy adopted was to engage early (Q2 2012) with the DG community through the Stakeholder Engagement 

exercise and later through a separate exercise of identifying customers with high connection offers in the trial area and 

engaging with them (the process is described in Six Monthly report June 2012) (PPR June 2012,  2012, p. 31 and 32).  

By March 2013, 15 months after its kick off, the project had already engaged with customers, developed the 

commercial and contractual framework and made the first six formal offers (PPR June 2013,  2013, pp. 7-9).  This 

demonstrates the high level of focus on ensuring customers benefit from the project output. 

 

Date Ref 

Cumulative as the FPP Project Progressed 

Offers Issued Offers 

Accepted 

Commissioned 

Connections 

June 2013 (PPR June 2013,  2013, p. 18 and 19) 6 3 - 

Dec 2013 (PPR Dec 2013,  2013, p. 6 and 19) 18 5 - 

June 2014 (PPR June 2014,  2014, p. 2 and 6) 24 10 1 

Dec 2014 
(SDRC 9.7,  2014, pp. 4, 5 and Appendix 1) 
(PPR Dec 2014,  2014) 

39 14 4 

Mar 2015 (Close Down Report,  2015, p. 4 and 30) 40 15 5 
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In total, the project offered connections to 40 customers in the trial area, a volume engagement which drove awareness 

and interest at wider UK Power Networks and national level for this new connection type offering.  For example, a 

series of meetings with the prospective FPP customers were held in the first year to test the ideas and the proposed 

commercial terms to ensure that these would work for them.  Specific to generators, information such as the cost of 

curtailment for different types of technology were reviewed by the participating customers to ensure their validity.  

 

The process has been iterative and feedback from the customer interaction over the last three years has shaped not 

only the commercial proposition and templates that are currently used, but also the trials themselves. For example, the 

first connection commissioned was in April 2014.  This provided operational data and formed part of the trial design 

and evaluation. This initial commissioning of the first FPP flexible connection provided information that was used to 

improve the end-to-end commissioning process which translated into more efficient and effective for subsequent 

flexible connections (PPR June 2014,  2014, p. 8).  This has resulted in an attractive commercial framework and public 

endorsement of the FPP process and commercial arrangements by customers such as Ecogen and Wind Direct at the 

FPP events.   

 

The flexible connection offer has proven popular and as such we have engaged with over 54 customers, issued 40 

connection offers and 15 customers have accepted an FPP connection offer.  As such, another indicator of success is 

the increase in customer requests that UK Power Networks received for FPP-type offers.  This has led to a RIIO-ED1 

commitment to roll out such offers in other parts of the network. UK Power Networks has since accelerated the rollout 

of flexible DG connections with the area of Norwich being the second zone where flexible generation requests have 

invited since November 2014. This is being managed by business-as-usual teams, therefore accelerating the handover 

of the FPP trial area and project learning. 

 

More areas, within the Eastern and South Eastern region of UK Power Networks’ distribution areas, will become open 

to flexible connections once the necessary analysis of constraints, the communication strategy and the POA have been 

carried out (Close Down Report,  2015, pp. 46-47). 

 

Independent assessments from Cambridge University and Imperial College London using different methodologies have 

shown that the FPP solutions deliver favourable cost-benefit for the connectees. This work is summarised in the 

Cambridge University Reports 2 and 3 (Cambridge 2,  2013; Cambridge 3,  2014) and the SDRC 9.2 Principles of 

Learning report (SDRC 9.2,  2012). 

Quality – Ensure the learning is generated, captured and disseminated 

The FPP project put in place a systematic process to ensure continuously tracked progress against the delivery of 

SDRCs and the learning outcomes as included in the use case document of the bid submission.  The output of this 

work is captured in the key learning documents included in the Close Down Report (Close Down Report,  2015, pp. 49-

50).  These include the delivery of four additional key trial learning reports (Comms Trial,  2015; DLR Trial,  2015; 

Novel Protection Relay Trial,  2015; Quadrature-booster Trial,  2015) to compliment the information included in the 8 

SDRC reports on these important topics and summarise the findings from the trials phases of the project.  The twelve 

reports are supplemented by presentations, papers and YouTube recordings that can be found on the FPP website 

(FPP Website, p. Image and Video Gallery).   

 

The learning and dissemination roadmap for the project was finalised during the first quarter of the project and outlined 

the detailed plans for knowledge sharing.  It ensured that they interested parties benefit from the FPP work and also 

raised awareness and understanding of the novel business model across the DG community stakeholders promoting 

this way its take up. Specifically, the project produced the following learning events and material during the three years: 
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Table 2:  Learning events and material during the three years 

Activity Quantity Description / Evidence Reference 

FPP learning reports 

generated and published 

12 See Appendix 1 for links to the 8 SDRC Learning Reports. 

(Comms Trial,  2015; DLR Trial,  2015; Novel Protection Relay Trial,  2015; Quadrature-

booster Trial,  2015) 

University of Cambridge 

papers 

4 1. Understanding best practice regarding interruptible connections for wind 
generation: lessons from national and international experience 

2. Finding the Optimal Approach for Allocating and Realising Distribution System 
Capacity: Deciding between Interruptible Connections and Firm DG Connections 

3. Distributed Generation: Opportunities for Distribution Network Operators, Society 
and Generators 

4. The role of Distribution Network Operators in promoting cost-effective Distributed 
Generation: Lessons from the United States for Europe 

5. Integrating Distributed Generation: Regulation and Trends in three leading 
countries 

(Cambridge 1,  2013; Cambridge 2,  2013; Cambridge 3,  2014; Cambridge 4,  

2014; Cambridge 5,  2014; EPRG Workshop,  2014) 

FPP learning events 5 Commercial arrangements (Commercials Learning Event,  2013) 

Telecommunications (Telecoms Learning Event,  2013) 

Quadrature-booster (Quadrature-booster Guide,  2014) 

Smart Connections (in collaboration with the University of Cambridge) (Smart 

Connections Learning Event,  2014) 

FPP Final Learning Event (PPR Dec 2014,  2014, p. 33).  
FPP replication event 1 Workshop with 12 DG customers to re-visit the commercial and technical FPP 

proposition and discuss how best it would rollout in other UKPN areas    (August 2014) 

Published papers  12 Highlights include  accepted papers to CIRED conference, IET Conference on Power 

System Protection, and Journal of  Applied Energy (Applied Energy Paper,  2015). 

(Cambridge 1,  2013; Cambridge 2,  2013; Cambridge 3,  2014; Cambridge 4,  2014; 

Cambridge 5,  2014; CIRED ANM,  2013; CIRED Commercial Arrangements,  2013; 

CIRED Quadrature-booster,  2013; CIRED Telecoms Platform,  2013; EPRG 

Workshop,  2014; Int'l Principles of Access,  2012) 

National and international 

speaking slots 

Over 60 Including national and international conferences, industry fora such as the DG Fora and 

other events. 

The FPP project has held regular slots at UK Power Network’s Quarterly DG Customer 

forums, keeping the wider DG community informed of the progress and developments 

on the project. 

Internal dissemination/ 

training activities 

Over 50  (PPR Dec 2014,  2014, pp. 30-32) 

 

The statistics demonstrate the active stance in sharing the knowledge that the project took.  The learning events were 

attended by an average audience of 80 which typically included Ofgem, DECC, DNOs, National Grid and the supply 

chain. 

 

In addition, there were bi-lateral meetings with other DNOs throughout the three years to share key findings that would 

aid replication (PPR Dec 2014,  2014, p. 31).  UK Power Networks has held meetings and provided information to: 

 Scottish Power on commercial arrangements and the technical platform (PPR June 2014,  2014, p. 31),  

 WPD on the Quadrature-booster (UKPN standard has been issued), telecommunications platform and 

commercial arrangements (templates shared) (PPR Dec 2014,  2014, p. 31).   

 Northern Powergrid on overall project findings (PPR Dec 2014,  2014, p. 31).   
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Information and experience has also been shared at the ENA Active Network Management working group with all 

DNOs and National Grid and through participation at other industry working groups.  

 

In addition, UK Power Networks had knowledge sharing sessions with ERDF, the French electricity distributor who 

have been closely following the FPP project progress as they are considering a similar implementation in France (PPR 

Dec 2014,  2014, p. 31).  The project has been a topic of interest for other utilities across the world (Australia, US, 

Canada) and has been covered as a topic in knowledge sharing sessions between UK Power Networks and the 

respective utilities (FPP Website, p. Presentations). 

 

Quality – Innovate 

 The FPP project’s vision to offer a technical flexible plug and play solution that enables cost-effective, flexible 

connections was ambitious and forward-looking; these developments are at the heart of the evolution of distribution 

networks.  The project carried its innovation through delivery and worked systematically and very hard to deliver GB’s 

most advanced active network management integrated with other power systems devices and the FPP 

communications platform and the world’s first 33kV Quadrature-booster amongst others. 

 

The capacity quota is a commercial innovation for allocating access in constrained networks developed solely from 

concept to implementation by the project team.   It is the only practical alternative to the LIFO mechanism currently and 

has demonstrated its benefits in a fairer allocation of curtailment, increasing the network utilisation and providing a link 

to the future reinforcement of the assets. 

 

The FPP trials on this area have been the point of reference on this evolving topic both at academic, industrial and 

policy making levels (Table 2).     

  

Quality – Get the right people involved 

The FPP project team was primarily comprised of key UK Power Networks staff chosen for their skills, expertise and 

experience on relevant projects.  This has ensured that the most significant body of knowledge and experience 

generated is kept in-house and supports the replication of the project. 

 

The recruitment phase for the phase was a time consuming task for the management team.  The result, however, was 

a highly skilled, motivated and committed to success team that enhanced the quality of the delivery and its outputs.  As 

an example, the FPP team was comprised of: 

 

 An ICT Design Authority with over ten years’ experience in operational telecommunications 

 A Power Systems Design Authority with expert skills in power systems 

 A Project Management Office Manager with extensive project and financial management background 

 A Commercial Arrangements Manager with background in renewable energy 

 A Smart Devices Manager with project management, commissioning and field deployment experience 

 A dedicated Learning and Dissemination lead with background in marketing and communications 

 

The team was led by the project manager and project director for the first year, after which the two positions were 

integrated from the second year onwards to capture project savings 
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Quality – Gain external recognition 

The FPP project has been externally recognised for its contribution by its stakeholders: 

 By other DNOs for its work on the commercial arrangements, through public statements in conferences and 

other events 

 By its customers, two of the customers have presented at the FPP learning events (March 2012 and March 

2014) and have positively commented on the outputs of the project.  Other customers have requested similar 

arrangements to be extended and typically “more of FPP” is a message received at the DG Customer 

Experience workshops that UK Power Networks receives, under the category of “what to do more of”. 

 By Ofgem and DECC as an expert reference project on its field.  Adriana Laguna sits on the Ofgem/DECC 

Smart Grid Forum WS6 and contributes to the Storage and DG working group, Sotiris Georgiopoulos sat at the 

DECC Solar Strategy Grid working group contributing to the development of UK’s Solar Strategy (of which only 

two DNOs took part).   

 By a number of independent organisations in their annual awards process (PPR Dec 2014,  2014, p. 30): 
− East of England Energy Group – Winner,  Low Carbon Innovation award 2014   

− Energy Institute Awards – Winner, Innovation award 2014 

− Utility Week Achievement Awards – shortlisted 

− National Business Awards – shortlisted 

Quality – Replicability 

Driven by the potential for customer benefits and the interest from the customers; UK Power Networks committed in its 

RIIO-ED1 business plan that will start offering FPP-style connection offers to other parts of the network by Q2 2015.  In 

November 2014, two months ahead of project closure, the area around Norwich was opened to FPP-style connections 

(now termed Flexible DG Connections or FDG). To date, approximately 200MW of Flexible Distributed Generation 

(FDG) connection offers have been issued, 55MW have been accepted out of which 20MW are already operational 

(Close Down Report,  2015, p. 4).   

 

The Norwich rollout has been based on the FPP systems, it utilises the same ANM system and contracts whilst a 

different communication platform is used (satellite) which was deemed more suitable for the application and it 

demonstrates the interoperability of the overall solution. Networks are inherently varied due to the distances between 

customers and the existing configuration. Norwich has different requirements which necessitated using a different 

communications platform, but this demonstrates that the FPP method is flexible enough to interchange components to 

maximise the scalability of the technology and commercial solutions.  LIFO is been utilised as the principle of access 

consistent with the FPP project conclusion which showed that capacity quota is currently difficult to apply in more 

complex interconnected networks like Norwich.  Capacity quota is now been considered for application in future areas.  

 

The contracts developed by the project have formed the basis for the templates currently used by the new areas.  UK 

Power Networks has published a rollout programme that shows an area across its Eastern and South Eastern 

networks being enabled for FDG connections every three months.   

 

One of the successful output of the protection trial was the load blinding protection scheme, which has been deployed 

at March Grid.  It is now part of the business as usual toolkit and is considered, where appropriate, to enable additional 

generation connections above what was previously possible.  The same applies to the Dynamic Line Rating technology 

and Quadrature-booster, where the planning teams are actively looking for opportunities to deploy them.   

 

In addition, the sharing of the commercial agreement templates with other DNOs and participation in discussions to aid 

understanding and share experience has aided the ability of replication for other network operators.. 
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3. Cost-effectiveness 
 

The FPP project was awarded customer funding of £6.7million by Ofgem, under the Low Carbon Networks Fund 

(LCNF) scheme.  A further £2 million was invested from UK Power Networks, with the final £1m provided by the FPP 

project partners making a total budget of £9.7 million.  The FPP project met all of its SDRC and learning outcomes, 

within the agreed original budget of £8.8m
1
.  

 
The final total cost of the project (net of interest) was £8.6m, which was £272k (3%) underspent (Close Down Report,  

2015, p. 33).  This underspend can be attributed to the timing and type of resources joining the project, the re-phasing 

of certain project activities and delivery of the work at costs lower than originally budgeted for.  The under spend did 

not have any impact upon the successful delivery of the projects eight SDRCs or Use Case learning outcomes.  Some 

categories did finish over budget, but these were in total less than the under spend work categories, resulting in the net 

savings.
2
   

Commitments to Return Customers’ Funding 

While the under spend in itself is a sign of success, the fact that this became a return to customers’ funding 

demonstrates cost effectiveness of the project’s success in creating a quality outcome.   A provision of £100k had been 

included within the project direction to de-commission the trial equipment, but in practice customers are dependent on 

the system for their access to the network and only a handful of lower cost equipment required de-commissioning 

(which is reflected in Table 3 below).  The remainder of equipment originally thought to be commissioned will be 

adapted and/or gradually interchanged with alternate equipment to maintain the operational system after the transition 

to BAU.   

 

Similarly, a provision of £30k to contract outside support in further stakeholder engagement leading up to the wider roll-

out of the solution proved unnecessary, since groundwork laid in the first year of the project enabled UK Power 

Networks to complete the stakeholder engagement directly with generators and without the need for intermediaries. 

These two items result in £125k being returned to customers, which is incorporated in the £272k referred  above.  This 

will be refunded through the standard LCNF funding allocation process.  

Use of Contingency Budget 

The budget included £486k of contingency; of which £380k was used to cover some of the additional Quadrature-

booster costs.  The Quadrature-booster overspend is attributed to the variance between budgeted costs and the 

contracted actual.  The total installed cost of the Quadrature-booster was £1,900k against an original estimate of 

£540k, e the cost of the Quadrature-booster, associated civil and electrical works was higher than initially budgeted.  

The Quadrature-booster remains competitive in an environment in which the average saving against a business-as-

usual connection quotation of £2.6m. 

 

The following sections seek to provide evidence of both responsible management of project finance as well as 

evidence that SDRCs have been delivered such that they provided consumer value for their investment.  

 

                                                      

 
1
 Note that £8.8m assumed net interest earned would be higher than what was actually earned. This explains the difference 

between the widely quoted £8.8m throughout the project and the £8.6 figure which is used to calculate the real underspend.  
2
 Note that the project did not reallocate funds across the different work categories, but did a simple net calculation. 



Flexible Plug and  
SDRC Reward Report 
 
 

 
 

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 13 of 13 

3.1 Management of costs and project finances  

3.1.1 Actual project expenditure against budget  

Table 3 below presents the view of the budget requested and the variance is shown against the number and does not 

take into consideration any variance due to interest earned.  Line items with a variance of +/-5% have been discussed 

below in terms of the process taken to ensure value for money and efficiencies.   
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Table 3: Budget variance by original line item(Close Down Report,  2015, p. 36) 

Flexible Plug & Play Financials £k Original 

Change  

Request  

Net of 

Interest  

Total 

FPP 

Actual 

Variance 

(£) 

Variance 

(%) 

% of 

Total 

Budget 

WS1 PM, Design & Implementation 1,011 1,011  996  525  -471  -47%  11 

WS2 PM, Design & Implementation 557 481  474  1,204  730  131%  6 

WS3 & WS6 PM, Design & Implementation 544 544  536  559  23  4%  6 

WS4 PM, Design & Implementation 528 528  520  591  71  13%  6 

WS5 & WS7 PM, Design & Implementation 316 316  311  356  44  14%  4 

WS8 PM, Design & Implementation 420 420  414  419  5  1%  5 

Overall Project Management 609 609  600  605  5  1%  7 

Labour Total 3,985 3,909  3,852  4,259  407  10%  45 

        

WS1 - Communications Platform 320 320 316 207 -109 -34% 4 

WS2 - DLR & Protection study & trial 62 62 61 113 52 84% 1 

WS2 – Quadrature-booster 396 396 390 750 360 91% 4 

WS2 - Frequent use switches & tap changer relays 127 120 118 78 -40 -32% 1 

WS4 - ANM scheme 380 380 375 207 -168 -44% 4 

WS8 - System integration 345 345 340 305 -35 -10% 4 

Equipment Total 1,630 1,623 1,600 1,659 59 4% 18 

        

WS2 Contractors 187 187  184  217  32  17%  2 

WS8 Contractors 863 863  851  1,080  229  27%  10 

Overall Project Management 634 634  624  190  -435  -69%  7 

Contractor Total 1,684 1,684  1,659  1,486  -173  -10%  19 

        

WS1 & WS4 software licences 284 284  280  232  -48  -17%  3 

61850 Configuration tool 18 18  18  16  -1  -7%  0 

Project website 45 45  44  10  -34  -76%  1 

Power systems studies, SI & Learning 142 142  140  151  11  8%  2 

IT Total 489 489  482  410  -73  -15%  5 

        

IPR Cost Total - - - - - - - 

Travel & Expenses Total 132 132  130  122  -8  -6%  1 

Payments to Users Total - - - - - - - 

Contingency Total 486 486  479  380  -99  -20%  5 

Decommissioning Total 100 100  99  5  -94  -94%  1 

        

Accommodation for project team, PM & SI 70 70  69  55  -14  -20%  1 

Learning & Stakeholder engagement events 324 324  319  116  -203  -63%  4 

Other Total 394 394  388  171  -217  -55%  4 

Total expenditure  8,900 8,817 8,690 8,493 -197 -2%  

Actual Interest Earned  - - - - -75 - - 

        

Total expenditure 8,900 8,817 8,690 8,493 -272 -3%  

*Following the change request (Ref: CR0014) approved by Ofgem on 15 August 2013. 
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Labour Costs: Budget Variances: 

 

WS1 PM – Design & Implementation        Variance:  -47% 

The budgeted cost for this category is £1,0011k, which relates to resource cost for WS1 UK Power Networks and 

Vodafone labour costs.  This line item equates to 11% of the total project budget.  The total £525k actual costs relate to 

UK Power Networks WS1 Manager and Operational Telecoms support and Vodafone cost of programme 

management.  The saving of £471k reflects a significant cost reduction to the bid partner pricing that the project 

managed to negotiate during the final contractual negotiations.  To support the savings the project also utilised an 

internal resource to manage the work stream rather than using a contracted resource. 

  

WS2 PM – Design & Implementation        Variance:  +131% 
The budgeted cost for this category is £557k which relates to UK Power Networks WS2 Manager, Capital Programme 
delivery, Alstom and Wilson resource costs.  The total actual cost for this line item was £1,204k, an over spend of 
£647k. In particular, the cost of the Quadrature-booster was higher than originally budgeted as the original budget for 
this line item did not include the labour required to install additional switchgear and more extensive civil works for a 
new 33kV substation than initially budgeted. The labour costs for these works totalled £113k.  

 

WS4 – Design & Implementation        Variance:  +13% 

The budgeted cost for this category is £528k which relates to UK Power Networks WS4 Manager and Smart Grid 

Solutions labour costs.  Total cost is £559k, a variance of £71k which reflects that there additional support required to 

deliver the ANM system activities.  As part of the contractual negotiations the project was able to secure a 10% 

discount on the Smarter Grid Solutions resources and labour costs required for the project, which supported keeping 

the overspend to a minimum. 

  

WS5 & WS7 PM – Design & Implementation       Variance:  +14% 
The budgeted cost for this category is £316k which relates to UK Power Networks WS5 Manager, WS7 Manager and 
Garrad Hassan stakeholder engagement labour costs.  The total cost of this category line is £356k, with a variance of 
£44k.  The variance is a result of the change in strategy to utilise an external consultancy to deliver the final 12 months 
of the Learning Dissemination activities. To select the Learning Dissemination contractor, during early 2014 a 
competitive tendering process was undertaken, led by the UK Power Networks procurement team.  This saw the most 
suitable supplier selected, with a proportion of costs based upon successful delivery a set of key performance 
indicators to ensure value for money was received. 

 

Equipment Costs: Budget Variances: 

 

WS1 – Communications Platform        Variance:  -34% 
The budgeted cost for this category is £320k which covers the equipment for the RF Mesh Communications hardware 
and relevant backhaul network circuits.  The actual costs of £207k are for payments to Vodafone to cover equipment 
costs for the deployment of the communications platform.  The variance reflects a significant cost reduction to the bid 
partner pricing that the project managed to negotiate.   

 

WS2 – DLR & Protection Study & Trial        Variance:  +84% 
Budget costs of £62k for this category cover the procurement and design of the dynamic line rating equipment and the 
reverse power flow protection schemes.  Actual costs of £113k relate to the payment to Alstom for the delivery dynamic 
line rating and reverse power flow equipment.  The over spend of £52k can be attributed to the additional equipment 
required for the dynamic line rating and protection schemes that were not included within the original budget.  

 

WS2 – Quadrature-booster         Variance:  +91% 
The budgeted costs of £396k relate to payments for the associated equipment for the Quadrature-booster.  The actual 
costs of £750k relate to payments for the Quadrature-booster including all the necessary civil works, electrical works 
and control systems.  The over spend of £360k can be attributed to a variance between the budget costs for the 
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equipment and the contracted actual. In particular, the cost of the Quadrature-booster was higher than originally 
budgeted and the original budget for this category did not include the additional equipment required, such as 
switchgear and civil works for a new 33kV substation.  £380k of this overspend has been covered using the funds 
available under the contingency category. 

As included within the December 2012 six-monthly report, there were contractual issues with the original Quadrature-
booster supplier.  To mitigate the risk of delays delivering the SDRC 9.8 an alternative supplier, Wilson Transformer 
Pty, were subsequently selected after going back to the market.  The selection was made on the basis of their technical 
capability, the price quoted, and ability to commit to an accelerated programme that would guarantee meeting the 
project’s timescales. 

The contract negotiations with all project suppliers was undertaken in parallel, which gave the project the opportunity to 

offset the additional contracted Quadrature-booster costs of against the significant saving made in negotiating the 

communication platform contract. 

 

WS2 – Frequent Use Switches & Tap Changer Relays      Variance:  -32% 

The costs are only relevant are the tap changer relays, as the frequent use switches budget has all been returned as 

part of the change request (Ref: CR0014) approved by Ofgem on 15 August 2013.  The budgeted costs of £127k relate 

to payments for the Tap Changer Relays equipment.  The actual costs £78k relate to the Tap Changer Relays.  No 

materials expenditure has been incurred in terms of the frequent use switches.   

 

WS4 – ANM Scheme          Variance:  -44% 

The budgeted cost for this category is £380k which relates to the procurement of the Active Network Management 

(ANM) system.  The actual costs of £207k are for the payment to Smarter Grid Solution for the delivery of ANM system.  

This line item was completed £168k underspent.  The ANM equipment provided agreed to provide the first 8 ANM units 

for free, which reduced project equipment costs as well as decreasing offer estimates for the first 20 generators  (PPR 

Dec 2014,  2014, p. 20). 

 
WS8 – System Integration         Variance:  -11% 

The budgeted costs of £345k relate to substation monitoring equipment and the development of the advanced IEC 

61850 functionality for the Remote Terminal Units (RTU).  The project has incurred £305k on the development and 

installation of equipment costs relating to the RTU upgrade.  This line item was completed £35k underspent, as a result 

of effective project management. 

 

 

Contractor Costs: Budget Variances: 

 

WS2 – Contractors          Variance:  +17% 

The budgeted cost for this category is £184k against actual costs of £217k due to the WS2 Manager being initially a 

contract resource for the first year of the project and also incurring costs of a consultant supporting the workstream. 

  

WS8 – Contractors          Variance:  +27% 

The budgeted costs of £863k for this category include resource costs for Technical Design Authority and the cyber 

security expert.  Actual spend £1,080k relates to resource costs for interim Technical Design Authority (employed until 

August 2012), cyber security expert, WS4 and WS8 managers and Commercial Design Authority. Contractors were 

utilised due to there being no available resource with suitable capabilities within UK Power Networks.   

 

Overall Project Management         Variance:  -69% 

£634k was budgeted for a Project Office Manager, Project Planner and Project Administrator, which equates to 7% of 

the project budget.  The underspend can be attributed to the Project Planner being part-time basis, rather than on a 

full-time basis as initially budgeted.  The planning activities were incorporated within team, so the specific planning 
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resource is no longer required.  Also the contractor Project Office Manager resource was replaced in January 2013 by 

an internal resource to provide further savings.  

IT Costs: Budget Variances: 

 

WS1 & WS4 software licences         Variance:  -17% 

The budget costs for this category is £284k against actual costs of £232k.  The differences relates to additional work 

undertaken to support the Communications trial.  This line item finished £48k under budget. 

 

61850 Configuration Tool         Variance:  -7% 

The budget costs of £18k are for the licences relating to IEC 61850.  The actual spend of £16k is for the payment to 

Helinks, Triangle and, Kema for software equipment and licences relating to IEC 61850.  

 

Project website          Variance:  -76% 

The budgeted costs of £50k are for the development of the FPP website.  The project benefited from internal 

developments and the re-branding of the UK Power Networks website, so has managed to develop the external facing 

website at low additional cost.  The actual costs of £10k are for further development to the FPP website. Additional 

work on the FPP website will see this category slightly increase. 

 

Power systems studies, SI & Learning       Variance:  +8% 

The budgeted costs of £142k relate to power system studies.  Actual spend £151k relates to additional power systems 

studies to support the commercial arrangements work and the development of the Quadrature-booster protection 

scheme.  The overspend in this category is a result of the uptake in flexible connections and the curtailment analyses 

that need to take place to offer the connection and also manage the quota. 

 

Other Costs: Budget Variances: 

 

Travel & Expenses:           Variance:  -6% 

The budget costs for this category is £132k against actual costs of £122k. This category finished under budget due to 

less than anticipated costs in during planning from regular project uncertainty. 

 

Contingency Budget Variances:         Variance:  -20% 

See the paragraph on “Use of Contingency Budget” in the above pages. 

 

Decommissioning:           Variance:  -94% 

This category has a budget of £100k, with only £5k of actual costs.  This underspend is a result of the significant 

uptake in the Flexible Connections, which has seen 15 DG customers accept offers and there being no  requirement to 

decommission the FPP Technical Infrastructure.   

A provision of £100k had been approved within the licence direction to de-commission the trial equipment, but in 

practice customers will be dependent on the system for their access to the network once the FPP connection offers 

convert to BAU. Therefore, at present, only low cost items have been de-commissioned and the majority of the FPP 

technical solution will be left in situ whilst the BAU approach is further explored.  The equipment may ultimately see the 

FPP technical platform adopted as-is and/or gradually interchanged with alternate equipment to implement and 

maintain a UK Power Networks standard operational system that supports future flexible connections.  

 

Accommodation:           Variance:  -20% 

The budgeted cost for project accommodation is £70k.  The actual spend on this category is £55k, as a result of lower 

cost being charged to the project than anticipated. This was due to planning uncertainty. 
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Learning & Stakeholder engagement events:        Variance:  -63% 

Under this line item, £324k has been budgeted for major learning and stakeholder engagement events.  £116k has 

been spent on dissemination material and activities to date. The underspend is mainly due to delivering the 

dissemination activities in a more cost effective manner than originally budgeted. 

 

3.2 Cost effectiveness in delivering customer value 

This section seeks to demonstrate cost effectiveness in delivering the value to the customer. We measure this by the 

extent that we kept costs low through effective management and by capturing the benefits/outcomes from each SDRC 

by comparing the outcome benefits to BAU.  The sections below provide evidence that both of these approaches were 

undertaken throughout the project. 

3.2.1 Controlling costs 

Cost can be lowered in two potential ways.  The first looks at procurement and contracting to lower costs. The second 

finds cost savings through efficient project management, whether by eliminating the need to carry out tasks or seeking 

cheaper ways to achieve the same result.   

 

UK Power Networks have a clear Project Governance and Control (PG&C) process, which defines the governance and 

authorising process for projects and contracts. As part of this process, the project engaged with numerous 

organisations to ensure the right supplier/partner was selected.  Organisations were selected for their suitability and for 

providing value for money.  Both the UK Power Networks Legal and Procurement teams were heavily involved within 

the process to ensure costs savings were identified and delivered where possible.  Evidence of savings from our 

procurement processes can be identified in several different work streams in  

Table 4 below.  A saving of £599k was captured through negotiation to reduce costs from contracts. 

 

Efficient management of project tasks was also able to lower costs. Through efficient use of labour resources, 

contractors, and engagement activities, savings of £1,035k can be attributed to project management efficiencies, as 

evidenced in 

Table 4 below. 
 
Table 4: Savings over original budget 

Line Item Budgeted 

Cost (k) 

Actual 

Cost (k) 

Savings 

(k) 

How Savings were achieved Savings 

Type 

Labour Costs:  

WS8 PM – Design & 

Implementation 

£420 

 

 

£419 5 The project secured an internal permanent appointment for 

the Technical Design Authority role, which was originally 

budgeted as a contractor. Additionally, the Project 

Manager role was removed from the structure and the role 

responsibilities were distributed mainly between the 

Project Director and Project Office Manager.  The savings 

were offset by the hiring of an internal resource to carry out 

these functions. 

Project 

Management 

Efficiency 

 Labour Costs:  

Overall Project 

Management 

£609 £605 £4 

IT Costs:  

Project website 

 

£50 £10 £40 The project benefited from internal developments and the 

re-branding of the UK Power Networks website, so has 

managed to develop the external facing website at low 

additional cost.   

Project 

Management 

Efficiency 
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Line Item Budgeted 

Cost (k) 

Actual 

Cost (k) 

Savings 

(k) 

How Savings were achieved Savings 

Type 

IT Costs:  

WS1 & WS4 

software licences 

£284 £232 £48 The differences relates to additional work undertaken to 

support the Communications trial.  This line item finished 

£48k under budget. The savings stemmed from leveraging 

existing licenses where possible. 

Project 

Management 

Efficiency 

Contractor Costs:  

Overall Project 

Management 

 

£634 £190 £444 A Project Office Manager, Project Planner and Project 

Administrator were originally budgeted at the onset of the 

project. The underspend can be attributed to the Project 

Planner being part-time basis, rather than the originally 

planned full-time basis, and due to the planning activities 

being incorporated within team to avoid the need for a 

planning resource. Additionally, the contractor Project 

Office Manager resource was replaced in January 2013 by 

an internal resource to provide further savings 

Project 

Management 

Efficiency 

Other Costs:  

 Travel & Expenses 

 Accommodation 

 

 

 Decommissioning 

 

£132 
£70 

 

 

£100 

 

£122 
£55 

 

 

£5 

 

£10 
£15 

 

 

£95 

 This is this a result of the careful management of the 
requirement for travel and expense. re 

 Lower costs were charged to the project than budgeted 
due to the lower rate charged and the lower amount of 
UK Power Networks office space required. 

 This underspend is a result of the significant uptake in 
the Flexible Connections, which has seen 15 DG 
customers sign up and there being no  requirement to 
decommission the FPP Technical Infrastructure(Close 
Down Report,  2015, p. 36). 

Project 

Management 

Efficiency 

Learning & 

Stakeholder 

engagement events 

£324 £116 £208 The underspend is primarily due to delivering the 
dissemination activities by leveraging the existing 
relationships and contacts built from early engagement 
activities, which wound up requiring less duplicative 
activities. 

Project 

Management 

Efficiency 

Equipment Costs:  

WS4 – ANM Scheme 

 

£380 £207 £168 The cost relates to the procurement of the ANM system. 

The ANM equipment supplier agreed to provide the first 8 

ANM units for free, which reduced project equipment costs 

as well as decreasing offer estimates for the first 20 

generators.  Subsequent 7customers funded the ANM 

units as part of the connection charge. (PPR Dec 2014,  

2014, p. 20). 

Procurement 

Process 

Labour Costs:  

WS1 PM – Design & 

Implementation 

£1,011 £525 £486 The saving reflects a significant cost reduction to the bid 

partner pricing that the project team managed to negotiate 

during the final contractual negotiations.  To support the 

savings the project also utilised an internal resource to 

manage the work stream rather than using a contract 

resource. 

Procurement 

Process 

Equipment Costs: 

WS1 - 

Communications 

Platform 

£320k 207k £113 The cost for this category covers the RF Mesh 

Communications hardware and relevant backhaul network 

circuits’ equipment costs for the deployment of the 

communications platform. The variance reflects a 

significant cost reduction to the bid partner pricing that the 

project managed to negotiate.   

Procurement 

Process 
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3.2.2 Maximising benefit by comparing the outcome to BAU 

 

The project was able to deliver the smart technology infrastructure and commercial arrangements to enable 15 flexible 

connections in the FPP trial area at a cost of £8.5m.  Utilising the FPP method, as opposed to the conventional BAU 

connection offer, the project has saved the 15 DG customers in total £44m, providing an average of £2.9m saving per 

customer (Close Down Report,  2015, p. 38).  Based upon the total cost, the project has provided £5.2m in avoided 

connection costs for every £1m spent on the project. 

 

Due to the 54.4 MW of accepted generation schemes within the trial area, the project has enabled £54 million worth of 

low carbon generation projects to be built that otherwise would not have been financially viable (assumption of £1 

million per MW).  Generators immediately saw the value of the FPP connection offers and demonstrated this by 

actively working to accept offers.   For example, at the beginning of the project, out of the original 6 offers made, three 

were not able to accept due to the lack of appropriate planning permissions (PPR June 2013,  2013, p. 9).  Of these 

three, two went back through the cumbersome and time consuming permission process in order to gain the required 

planning permissions needed for the FPP scheme.  They eventually re-applied and accepted new offers from UK 

Power Networks (PPR Dec 2014,  2014, p. 6). 

 

 

 

4. Project Management 
 

The FPP project involves multiple organisations based across the GB, so clear project structure, control and 

governance arrangements were required to keep the project focused on achieving its objectives.  A handbook for the 

project was created with the objective of providing all project participants (partners, team members and key suppliers) 

a clear and consistent understanding of the background of the project and methodology that was to be followed 

(Handbook Original,  2012).  The project handbook became point for reference for all project governance.  As the 

project moved through its life-cycle and the focus moved from design and delivery into trials, the project handbook was 

updated to reflect governance changes (Handbook Trial,  2013).   

 

The project management methodology followed was based upon the UK Power Networks project delivery standard, the 

PRINCE2 methodology, and lessons learnt from previous innovation projects delivered by UK Power Networks.  

PRINCE2 was particularly appropriate for this project.  The very nature of PRINCE2 is to apply an approach which is 

outcome focused rather than being procedure or task focused. It is ideal for projects involving innovation as it allows 

tasks to be flexible enough to respond to unforeseen situations, which are more common for projects involving new 

ideas or research.  

 

In Q4 2012, the project commissioned PA Consulting to complete a full assurance review to ensure the project was set 

up for success (PMO Assurance,  2012).  The assurance review provided an external and objective perspective on the 

following areas of the project;  

 Programme governance and structure  

 Programme controls, reporting and management information  

 Business Change and Stakeholder Management  

 Engagement with the partners  

 

The outcome of the review concluded that the project made good progress creating a collaborative approach and there 

was clear focus amongst the project and team members to deliver the SDRC milestones.  The review highlighted 

seven areas of focus in order to improve confidence in programme delivery.   These were incorporated into the Project 

Handbook where appropriate(Handbook Original,  2012).  A summary of the recommendations arising and the 

improvement actions implements are shown in Table 5 below: 
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Table 5: Assurance Audit High Level Recommendations 

Recommendations Improvements Implemented in Response to Recommendation 

Continue and encourage the collaborative 
approach, sharing experience and lessons with wider 

initiatives to continue the good practice across UK 
Power Networks. 

 Documented the approach to partnership and shared this, along with 
lessons learned, with other UK Power Networks programmes so that 
they can benefit from adopting the same approach. 

 Implement a quarterly workshop to share programme information with 
the partner team members closely involved with delivery. This should 
complement, rather than replace, the partner workshop by providing 
those engaged in the detail of delivery with a view of the wider 
programme. 

Conclude contract negotiations and ensure that 

lessons learned from the process are documented and 
applied to future UK Power Networks programmes.  

 Conclude the outstanding negotiations as soon as practicable, 

ensuring that the appropriate level of detail regarding products, quality 
and acceptance are in place 

 Confirm that there are no funding implications arising from the 
delay to completing contract agreement, instigating corrective 

actions if required  

 Compile and share the lessons learned with contract 
negotiations, particularly around division of responsibilities and co-

ordination with UKPN legal  

 Ensure that product descriptions are in place for all key 
contractual deliverables that have been agreed. These should 

include clear quality and acceptance criteria.  

Finalise the baseline plans and produce an 
integrated, forward looking, view of dependencies 

and resource requirements that is clearly understood 
by, and agreed with, all partners and internal 
stakeholders.  

Plans were signed off by the Project Director and base-lined. Providing the 
project the opportunity to define when and what is requirements from the 
project partners and internal stakeholders.  

Enforce use of programme controls to gain 
confidence in and simplify management reporting 

that focusses on performance against plan; and 
facilitates management of risks, issues and 
dependencies. 

Fortnightly (frequency increase closer to key delivery deadlines) Risk and 
Plan reviews with all work streams, to ensure proactive management of 
workstream deliverables. 

Emphasise programme management disciplines 
and focus the key governance groups, particularly in 

relation to timely provision of information; scrutiny of 
workstreams and formal decision making.  

Reporting activities reviewed and streamlined to ensure effective and 
efficient reporting accuracy  

Engage with internal stakeholders to begin planning 
for handover to live and the associated considerations 

of innovative contracts and technology on connection 
approval, asset management and maintenance.  

The project continued to engage with key stakeholders at all levels within 
UK Power Networks.  We used the following methods to keep the internal 
audience and key stakeholders informed (Close Down Report,  2015, p. 
48):  

 Internal webpages  

 Meetings with individual parts of the business  

 Internal training sessions on new technologies installed  

 Internal ‘lunchtime learning’ sessions  

 News releases at key stages of the project  
This positive work saw the UK Power Networks make the commitment to 
offer flexible style connections by Q2 2016.   

Increase the focus on customer and stakeholder 
management as well as communications to ensure that 

customers remain at the heart of the programme and 
activities are timely and effective.  

Various vehicles such as, UK Power Networks DG forum, FPP web site, 
were used to engage with customers to ensure they we kept up-to-date 
with the project.  
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The governance model in Figure 1, below, was designed for the FPP project to deliver rapid communication of 

decisions and actions throughout the project, providing effective decision making. Regular communications sessions 

were arranged on a regular basis to communicate progress across the whole FPP project team and partners. 

 

 

 

 

The FPP Governance Model, as shown in Figure 1, allows for the communication and escalation of key risks and 

issues within the project, and defines where decisions will be made and how these will be communicated back to the 

workstream where the risk or issue has arisen.  Risks are reviewed via following the Governance Model, as shown in 

Figure 1, which see weekly at workstream level and bi-weekly at project level by the Project Board.  Key project risks 

are then escalated to the Project Steering Committee for review and approval of the mitigation on a monthly basis.  

This was a continuous process, with reviews taking place on a weekly basis to ensure that the project could proactively 

manage risks. 

 

Risk Management 

A total of ten issues were established and escalated to the Steering Group during the project life-cycle.  The process 

was such that the highest impact and likelihood of occurrence risks were categorised as red risks.  These were then 

consistently reviewed and escalated weekly or fortnightly to the Project Board and/or Steering Committee (Handbook 

Trial,  2013).  

 

We highlight three particular examples of risk management from the four phases of the project, from setup, through the 

installation of the main electrical plant (the Quadrature-booster), the installation of the remaining equipment.  

 
1. During the setup phase, the project was tracking an emerging risk with the selected vendor of the Quadrature-

booster. There were contractual issues associated with Intellectual Property, which the vendor needed to get 
head office agreement to, but in addition the project had formed some concerns around the vendor’s 

Figure 1: FPP Governance Approach 
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preparedness and ways-of-working. This was escalated to director level within UK Power Networks and 
decision taken to initiate parallel conversations with an alternate supplier.  This bore fruit, in terms of identifying 
a vendor willing to take on the delivery challenge at short notice, and who was, additionally, willing to allow 
some of their payments to be performance-based. 

 
2. During the installation of the Quadrature-booster itself, there was an emerging risk associated with the SAT 

(commissioning tests) and the results being achieved.  UK Power Networks ensured that safety was 
paramount and that the Commissioning Engineers and on-site Project Manager had the final call on matters, 
but made sure that relevant directors, experts from our protection team, along with senior management from 
the innovation team, were available to review outcomes, agree and sign-off on next steps, and take decisions 
or rule on risks where necessary. Teams worked through weekends in order to meet the revised deadline 
agreed with Ofgem. 

 
3. As part of the risk management process during the installation phase in 2013 a positive risk was identified 

through engagement with the UK Power Networks Capital Programme delivery team.  The positive opportunity 
stemming from this risk was the change to leverage the RMU upgrade programme already being undertaken in 
2014, rather than installing FUS.  The RMUs can provide the same functionality as the FUS.  Through further 
detailed engagement with the Capital Programme delivery team, the RMU upgrade programme was re-
prioritise to take into consideration the FPP project requirements and allow the project to return £83k to 
customers.   
 
This opportunity stemming from the original risk was tracked and managed initial confirmation from Ofgem and 
agreements with Capital Programme delivery, through to installation of the RMU at the FPP sites.  Throughout 
the delivery phase of the RMUs frequent updates were provide and by Capital Programme delivery and where 
required the project risk management process provide solutions and support for the successful delivery.  This 
was demonstrated through escalating the network outages and resource requirements to Steering Group level 
to ensure the FPP sites were delivered to meet the project deadlines.  

 

The examples above and all red risks which were reviewed, tracked, and mitigated against can be found in the six-

monthly project progress reports (PPR Dec 2012,  2012; PPR Dec 2013,  2013; PPR Dec 2014,  2014; PPR June 

2012,  2012; PPR June 2013,  2013; PPR June 2014,  2014).  
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Appendix 1: Evidence Table for Timeliness and Completion 
 

Table 6: Evidence Table for Timeliness 

SDRC Description of SDRC Original 
Deadline 

Result / Justification Evidence & Reference 

9.1 Stakeholder 
Engagement Report 1  

 

Completion of a 
stakeholder 
engagement report that 
will record the findings 
from the first phase of 
stakeholder 
engagement activities 
identifying key technical 
and commercial 
challenges to the FPP 
project.  

End of 
September 
2012 

Completed On Time   
 

 The Stakeholder Engagement 
report was completed on 
September 14th and submitted to 
Ofgem on 28 September 2012.  

 These findings were shared with 
all relevant stakeholders, 
including all GB DNOs, and 
formed a key input to the Strategic 
Investment Model and Smart 
Commercial Arrangements FPP 
project work streams. 

 Completion of the first phase of 
stakeholder engagement activities 
meant to identify key technical and 
commercial challenges to the FPP 
project. 

−   (PPR Dec 2012,  2012, p. 31)  
−   (PPR June 2013,  2013, p. 20) 

 

 A report recording the findings from 
the phase I of stakeholder 
engagement activities. 

− (SDRC 9.1 2012)  
 

9.2 Development of 
smart commercial 
arrangements  

 

Development of smart 
commercial 
arrangements, which 
will provide a number of 
options that can be 
tested and implemented 
in new types of 
connection agreements 
with generation 
developers.  These will 
be established in 
conjunction with key 
stakeholders.   

End of 
December 
2012 

Completed On Time 
 

 Principle of Access report 
submitted to Ofgem on 28 
December 2012 as evidence of 
SDRC 9.2 being complete.  

 The templates and other 
supporting reports were 
developed in consultation with 
relevant stakeholders, but actually 
published in the first quarter of 
2013, following publication of 
“Principles of Access” in 
December of 2012. 

(PPR Dec 2012,  2012, p. 30) 
(PPR June 2013,  2013, p. 20) 

 

 Publication of a report on Principles of 
Access, which will determine the 
Principles of Access for smart 
commercial arrangements. 

− (SDRC 9.2,  2012) 
 

 Connection agreements templates 
(new model forms) for actively 
managed generator connections, to 
be established in conjunction with key 
stakeholders. 

− (CIC Flexible Connection Offer,  
2013) 

− (Capacity Quota Calculation for 
March Grid,  2013) 

− (Flexible Connection Briefing,  
2013) 

− (Interruptible Connection Offer 
LIFO,  2013) 

9.3 IP (Internet protocol) 
Communications 
Platform – Go Live  

 

Full deployment of an 
Internet Protocol (IP) 
communications 
platform across the FPP 
trial area to support 
open standards 
communication 
protocols.  

End of March 
2013 

Completed On Time 
 

 The project successfully installed 
and commissioned an IP-based 
communications solution across 
the FPP trial area by Q1 2013. 
The Communications Platform 
SDRC 9.3 Report was delivered 
to Ofgem on 28 March 2013. 

 It also demonstrated through IEC 
61850 trials that the end-to-end 
communications solution was and 
is capable of trafficking IEC 
61850. 

 Installation and commissioning 
documentation of Vodafone Multi-
Service Platform (MSP) network and 
Silver Spring Networks Radio 
Frequency mesh network in trial area 
and in accordance with specification 
included in the contracts with relevant 
partners. 

− (SDRC 9.3,  2013) 
 

 Recorded results of IEC 61850 
communication trials using IEC 61850 
simulators at installed locations in the 
FPP trial area. 

− See Appendix 5 
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SDRC Description of SDRC Original 
Deadline 

Result / Justification Evidence & Reference 

9.4 Demonstrate FPP 
technical 
characteristics of 
FPP solution  

 

Demonstration of 
Flexible Plug and Play 
capabilities of the 
overall FPP technical 
solution following 
completion of the FPP 
installation phase.   
 
 

End of 
September 
2013 

Completed On Time  
 

 The FPP solution was 
successfully installed and 
commissioned in September 
2013. 

 The commissioning and the 
acceptance of the ANM 
production platform. The 
integration of the Smart devices 
including the Dynamic Line Rating 
system, the Quadrature-booster 
Control system, the Automatic 
Voltage Control units and the 
upgraded RTUs into the ANM 
production platform. 

 The field commissioning of the 
smart devices to the ANM 
production platform via the RF 
mesh infrastructure. 

 The SDRC 9.4 Report was 
delivered to Ofgem on 30 
September 2013.  

(SDRC 9.4,  2013) 
(PPR Dec 2013,  2013, p. 24) 

 

 IEC 61850 certification for all relevant 
Remote Terminal Units (RTUs), 
Intelligent Electronic Devices (IEDs) 
and other IEC 61850 field devices. 

 Installation and commissioning 
documentation of IEDs and other field 
devices necessary to support the 
trials and in accordance with the 
specification included in the contracts 
with the relevant partners. 

 Installation and commissioning 
documentation of production of Smart 
Applications in accordance with the 
specification included in the contracts 
with the relevant partners. 

 Pre-production interoperability test 
results for FPP's Smart Devices and 
Smart Applications. 

9.5 Strategic Investment 
Model  

 

Delivery of the FPP 
strategic investment 
model including 
validation and testing of 
the model utilising data 
captured within the FPP 
trials. 

End of 
December 
2014 

 

Completed on Time 
 

 The SIM was designed, built and 
delivered in December 2014.  

 The SIM was developed, tested 
and fully validate through a 
number of a case studies 
including the utilisation of data 
captured within the FPP trials.  

 The SIM was completed in a fully 
usable and external issue format 
using commercial software (i.e. 
Microsoft Excel, Fico Xpress) and 
proprietary code from Imperial 
College London.  

 Report submitted to Ofgem on 31 
December 2014.  

"PPR June 2014," 2014, p. 26) 
 

 Completion documentation for the 
strategic investment model 
development and build phase. 

− (SDRC 9.5,  2014, p. xxx) 
 

 Recorded validation and test results. 
− (SDRC 9.5,  2014, p. xxx) 

 

 Delivery of the strategic network 
investment model in a fully usable and 
external issue format. 

− (PPR June 2014,  2014, p. 26) 

9.6 Implementation of 
active power flow 
and voltage 
management within 
FPP trial area  

 
 

Deployment of active 
power flow 
management and active 
voltage management 
within the FPP trial 
area. 
 
 

End of 
December 
2014 
 

Completed on Time 
 

 The active power flow and the 
active voltage management was 
trialled within the FPP trial area 
and the report completed in 
December 2014.  

 The report provides an overview 
of the trials conducted to 
demonstrate the capability of 
active power flow and active 
voltage management applications 
to overcome a number of 
constraints.  

 The results analysed have come 
from a combination of both 
simulation and operational 
experiments.  

 Report submitted to Ofgem on 31 
December 2014.  

(SDRC 9.6,  2014)  
(PPR Dec 2014,  2014, p. 26) 
 

 Pre-production functional test results 
for active power flow management 
and active voltage management 
applications. 

 Installation and commissioning 
documentation of production active 
power flow management and active 
voltage management applications in 
accordance with the specification 
included in the contracts with the 
relevant partners. 

 Suitable agreements with generators 
in place (if required).Trial results for 
the active power flow management 
and active voltage management trials. 
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SDRC Description of SDRC Original 
Deadline 

Result / Justification Evidence & Reference 

9.7 

Facilitation of faster 
and cheaper 
connection of DG to 
the distribution 
network, as 
compared to 
timescales and costs 
of connection 
utilising traditional 
approaches 

Facilitation of faster and 
cheaper connection of 
DG to the distribution 
network, as compared 
to timescales and costs 
of connection utilising 
traditional approaches. 
 
 

End of 
December 
2014 
 

Completed On Time 
 

 The flexible connections that have 
been offered, accepted and 
commissioned have all been used 
to demonstrate that flexible 
connections are a cheaper and 
faster method for connecting DG 
to the network compared to 
conventional business-as-usual.  

 Since 1 March 2013 and delivery 
of the SDRC, 39 flexible 
connection offers were delivered 
to DG customers in the FPP trial 
area. Fourteen of these offers 
were accepted.  

(PPR Dec 2014,  2014, p. 27) 
(PPR Dec 2014,  2014, p. 25) 
(SDRC 9.7,  2014) 
 
Demonstration that DG connection 
offers are:  

 1 - Cheaper;  
− (SDRC 9.7,  2014, p. xxx) 

 

 2 - Offer faster project connection 
timescales, than offers based 
traditional reinforcement. 

− (SDRC 9.7,  2014, p. xxx) 

9.8 Deployment of 
Quadrature- 
booster within trial 
area  

 
 
 

Successful deployment 
of a Quadrature-booster 
within the FPP trial 
area. 
 

Original:  
End of June 
2013 

 
Actual:    
August,2013 

Completed On Time per Change 
Request 
 

 The Quadrature-booster was 
successfully installed and 
commissioned in July 2013.  

 The Quadrature-booster SDRC 
9.8 Report was delivered to 
Ofgem on 9

th
 August, 2013.  

 The report provides an overview 
of the deployment phase of the 
project from concept through to 
commissioning and includes initial 
analysis demonstrating the 
improved balancing between the 
circuits.  

(PPR Dec 2014,  2014, p. 24) 
 

 Change Request: 
− (CR to Ofgem 9.4 and 9.8,  

2013, p. 2)  
 

 Installation and commissioning of a 
Quadrature-booster and in 
accordance with the specification 
included in the contracts with the 
relevant partners.  

− (SDRC 9.8,  2013) 
 

 Demonstration of improved balance 
between the circuits allowing 
increased power flow headroom of 
approximately 10MW. 

− (SDRC 9.8,  2013) 
 

 

 

 



 

Appendix 2: Service Ready for Use Certificates  
 

 

 

 

 
 

 

CUSTOMER MILESTONE 

ORDER COMPLETE: 

SERVICE READY FOR USE  

 

HANDOVER DOCUMENT  
We are pleased to confirm that the service detailed here was activated on the shown date. This date will be the service 
commencement date under your contract with Cable&Wireless Worldwide.  

We will now hand this service over to our Billing and Assure Operations, details of which are below.  

Dear . 

Customer Name: UK POWER NETWORKS 

Cable&Wireless Worldwide Order ID: Q5115180-1-1 

Customer's Own Ref: . 

Site 1 Location & Termination Details: 
March Grid, Gaul Road, March, PE15 9RH 

Electrical Relay Room/Ground Floor 

Site 2 Location & Termination Details: . 

Customer’s Portal/Interim Order Ref: .OM5115180-1-1 

Order Description: .Provide 2M IPVPNQoS service 

C&W Worldwide Service Ref: . S1057621A 

C&W Worldwide MSP Bearer Ref: . 3C00968995 

C&W Worldwide Circuit Ref: . TA00968843 

OLO Circuit Ref: . MXWB216969 

Date this comms issued: 18/02/2013 

Agreed Delivery Date: 20/02/2013 

Service Activation Date: 15/02/2013 

 

Should you need to contact us please contact the Cable&Wireless Worldwide Order Contact quoting your order number. 
The details of these can be found on previous correspondence.  

BILLING  
Your Cable&Wireless Worldwide bill for this service will be issued in the usual manner. Any queries regarding this should 
be directed to C&W through your usual channels.  

FAULTS  
Should you experience any faults with your circuit please contact the C&W Worldwide 24 hour Assure help desk on 
08000728058 or +44 (0) 2070222208 or using the unique number you may already have been given.  

 

 
 
 
 
 



 

Appendix 3: SDRC 9.3 - Acceptance Test Sign-off Sheets (March 2013) 
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Appendix 4: SDRC 9.4  - IEC 61850 Certification Certificates 
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Appendix 5: AV Scheme Commissioning Sheet 
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Appendix 6: FAT and SAT Acceptance Test Certificates 
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Appendix 7: DLR FARCET 1B TEST REPORT 
Page 1:        Page 8: 
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Appendix 8: Relay Test Report for Substation MARCH GRID / Feeder GT2 
Page 1:       Page 5: 

 



 

Appendix 9: Key Project Documents  
 

Below are the key project documents that can be supplied upon request. 

 

Workstream Document Description 

DA P.0209.Short Term Security Actions Scope 

DA P.0213.Substation LAN design 

DA P.0248.Overall Project  Schematic 

DA P.0250.Scope of Work WS8 testing and system integration 

DA P.0269.Scope of Work WS8 substation LAN installation 

DA P.0282.IEC 61850 Test Tool Selection report 

DA P.0283.IEC 61850 Data model and Engineering Tool Selection report 

DA P.0311.Quadrature-booster Trial Design 

DA P.0312.Active Network Management & Generator Control Trial Design 

DA P.0313.Dynamic Line Rating Trial Design 

DA P.0314.Communications Platform Trial Design 

DA P.0315.Modern Protection Relay Trial Design 

DA P.0316.Automatic Voltage Control Trial Design 

DA P.0317.System Integration Trial Design 

DA P.0379.Quadrature-booster Trial Schedule 

DA P.0380.Quadrature-booster Trial Report 

DA P.0381.Dynamic Line Rating Trial Schedule 

DA P.0382.Dynamic Line Rating Trial Report 

DA P.0383.Novel Protection Relay Trial Schedule 

DA P.0384.Novel Protection Relay Trial Report 

DA P.0385.Automatic Voltage Control Trial Schedule 

DA P.0386.Automatic Voltage Control Trial Report 

DA P.0170.Transient Stability Studies ‐ Wissington Site 

DA P.0151.Design Process 

DA P.0217.Directional Negative Phase Sequence (DNPS) protection study 

DA P.0202.High level Test Approach 

DA P.0213.Substation LAN design 

WS1 P.0190.End-to-End Acceptance Test Report v6 

WS1 P.0205.EnhancedFieldNetworkDesignv1.6 

WS1 P.0207.Work Method Statement Silver Spring eBridge Installation v1.0 

WS1 P.0208.Work Method Statement Silver Spring Access Point Installation in Substation v1.0 

WS1 P.0214.InitialLogicalReferenceDesignv1.3 

WS1 P.0230.Work Method Statement Silver Spring Relay Installation v1.0 

WS1 P.0260.RF Mesh and IEC 61850 Sub-Set Acceptance Tests Report v2 

WS1 P.0265.Work Method Statement Silver Spring eBridge Installation Wissington BSC v1.0 

WS1 P.0259.Work Method Statement Silver Spring Relay Decommission v1.0 

WS1 P.0157.High Level Design  

WS1 P0158.Field_Network_Design_Option3  

WS1 P0199.New Cabinets_ Power Supply  

WS1 P0191.Master IP Addressing 

WS1 P.0152.Results of LV Pole Site Surveys  

WS1 P.0076.IEC 61850 Lab test report 

WS1 P.0190.Success Measurement Methodology UK 

WS2 P.0102.Factory acceptance test for the Quadrature-booster control system 

WS2 P.0150.Dynamic Line Rating Design Deployment Brief 
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Workstream Document Description 

WS2 P.0218.Quadrature-booster control system scheme design drawings  

WS2 P.0219.Reverse power flow control drawings 

WS2 P.0220.Dynamic Line Rating control drawings 

WS2 P.0251.Factory acceptance test for Quadrature-booster  

WS2 P.0252.Modern Protection Relays a Solution for Reverse Power Flows Design Deployment Brief v1 

WS2 P.0263.Modern Protection Relay Functional Design Specification 

WS2 P.0264.Quadrature-booster control system production specification (February 2013) 

WS2 P.0270.Dynamic Line Rating Factory acceptance test results 

WS2 P.0271.Dynamic Line Rating Protection programmable scheme logic and settings files 

WS2 P.0272.Protection programmable scheme logic and settings files 

WS2 P.0275.Quadrature-booster engineering operating standard 

WS2 P.0276.Quadrature-booster control system engineering operating standard 

WS2 P.0278.Dynamic Ratings C50 presentation, technical spec and control unit 

WS2 P.0279.Protection programmable scheme logic and settings files 

WS2 P.0102.Factory acceptance test for the Quadrature-booster control system 

WS2 P.0150.Dynamic Line Rating Design Deployment Brief 

WS2 P.0218.Quadrature-booster control system scheme design drawings  

WS2 P.0219.Reverse power flow control drawings 

WS2 P.0220.Dynamic Line Rating control drawings 

WS2 P.0251.Factory acceptance test for Quadrature-booster  

WS2 P.0252.Modern Protection Relays a Solution for Reverse Power Flows Design Deployment Brief v1 

WS2 P.0263.Modern Protection Relay Functional Design Specification 

WS2 P.0264.Quadrature-booster control system production specification (February 2013) 

WS2 P.0270.Dynamic Line Rating Factory acceptance test results 

WS2 P.0271.Dynamic Line Rating Protection programmable scheme logic and settings files 

WS2 P.0272.Protection programmable scheme logic and settings files 

WS2 P.0275.Quadrature-booster engineering operating standard 

WS2 P.0276.Quadrature-booster control system engineering operating standard 

WS2 P.0279.Protection programmable scheme logic and settings files 

WS2 P.0374.AVC.11kV Voltage control algorithm  

WS2 P.0372.AVC.11kV Voltage control offline test schedule and validation tool 

WS2 P.0376.Dynamic Line Rating calculation tool 

WS2 P.0375.AVC.33kV Voltage control algorithm  

WS2 P.0373.AVC.33kV Voltage control offline test schedule and validation tool 
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