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1. Project background 
The My Electric Avenue Project, originally conceived and submitted ŀǎ άI²EV ς Innovation-squared: managing 
ǳƴŎƻƴǎǘǊŀƛƴŜŘ 9± ŎƻƴƴŜŎǘƛƻƴǎέ, was developed and delivered as a partnership Project by EA Technology and 
Southern Electric Power Distribution (SEPD).  The Project

1
 ǿŀǎ ŦƻǊƳǳƭŀǘŜŘ ŀƴŘ ǎǳōƳƛǘǘŜŘ ǘƻ hŦƎŜƳΩǎ [ƻǿ /ŀǊōƻƴ 

Networks (LCN) Fund as a Tier 2 project in 2012. It started in January 2013 and was delivered over a three year 
period. The Project Team

2
 developed a novel commercial agreement whereby a non-Distribution Network Operator 

(DNO) could manage an innovation project on behalf of a DNO; it also trialled an innovative technology to manage 
the demand of electric vehicles on the local electricity network. 

An introduction to the Commercial Problem 
At the point of Project conception, Ofgem had been seeking methods by which third party, non-DNO companies can 
access innovation funding mechanisms under RIIO

3
-ED1 as a potential vehicle to accelerate technology development 

and adoption to the benefit of the industry.  A key challenge to this is the need for trials to be deployed on real 
networks with real customers, whilst ensuring the DNO gains the learning necessary to secure buy-in to any Project 
outputs. 

The My Electric Avenue Project was designed to be managed by EA ¢ŜŎƘƴƻƭƻƎȅ ǿƛǘƘƛƴ ǘƘŜ ƭƛƳƛǘŀǘƛƻƴǎ ƻŦ {9t5Ωǎ 
regulatory and legal obligations.  This enabled the Project to be implemented with customers on S9t5Ωǎ ƴŜǘǿƻǊƪ 
whilst EA Technology undertook the majority of the work necessary to manage and deliver the Project deliverables.  
The benefit from this approach derived from enabling the Project to be more efficiently delivered by the correct mix 
of Project Partners

4
Σ ŀƭƭƻǿƛƴƎ ŜŀŎƘ ŎƻƳǇŀƴȅ ǘƻ ΨǇƭŀȅ ǘƻ ǘƘŜƛǊ ǎǘǊŜƴƎǘƘǎΦΩ 

Currently, Ofgem is considering the role of third parties and their ability to bring innovative ideas forward as part of 
the NIA and NIC governance review. 

An introduction to the Technical Problem 
¢ƘŜ DƻǾŜǊƴƳŜƴǘΩǎ ǎǳǇǇƻǊǘ ǘƻ ǘƘŜ ŀǳǘƻƳƻǘƛǾŜ ǎŜŎǘƻǊ ŦƻǊ ƭƻǿ ŜƳƛǎǎƛƻƴ ǾŜƘƛŎƭŜǎ Ƙŀǎ ǎǳǇǇƻǊǘŜŘ ŀ ǎƛƎƴƛficant increase in 
the number of electric vehicles (EVs) on UK roads since 2010.  This increase, from less than 100 EVs to more than 
53,000 in less than five years, shows no sign of abating, particularly with further subsidies announced in February 
2016.   

Whilst the support for low emission vehicles is a vital weapon in the arsenal to help reduce carbon emissions, the 
electricity distribution network was not designed to accommodate the uptake of significant high load, low carbon 
technologies (LCTs) such as EVs or heat pumps. 

The number of EVs on our roads is anticipated to increase substantially over the coming years.  It an aspiration of UK 
Government that every new car and van in the UK will be some form of Ultra Low Emission Vehicle by 2040

5
 and 

global vehicle manufacturers are rapidly gearing up with an ever increasing array of vehicles coming to market
6
. This 

has the potential to place significant strain on low voltage (LV) distribution networks due to the increased demand.  
Traditionally, increasing capacity on LV networks would require reinforcement, causing potential disruption to local 
communities and at a significant financial cost to the DNO and consequently, the customer. 

As a parallel, when photovoltaic solar panels were first installed across the UK, natural clustering occurred with high 
numbers of installations occurring in close proximity.  Whilst the process outlined in G83/2

7
 aims to prevent clustering 

causing issues sufficient to require network reinforcement, no such safeguard exists for deployment of EV charging 

                                                                 

1
 άThe Projectέ refers to the My Electric Avenue Project rather than another project that may be discussed in general terms. 

2
 The Project Team refers to the core staff working on the Project across all companies involved in the delivery of 

My Electric Avenue. 
3
 wLLh όwŜǾŜƴǳŜ Ґ LƴŎŜƴǘƛǾŜǎ Ҍ LƴƴƻǾŀǘƛƻƴ Ҍ hǳǘǇǳǘǎύ ƛǎ ŀ ǇŜǊŦƻǊƳŀƴŎŜ ōŀǎŜŘ ƳƻŘŜƭ ŦƻǊ ǎŜǘǘƛƴƎ ǘƘŜ ƴŜǘǿƻǊƪ ŎƻƳǇŀƴƛŜǎΩ ǇǊƛŎŜ 

controls 
4
 Project Partners is used to refer to companies participating within the Project that provided an in-kind contribution to the Project. 

5
 https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/239317/ultra-low-emission-vehicle-strategy.pdf  

6
 http://www.smmt.co.uk/wp-content/uploads/sites/2/ULEV-report-Final.pdf  

7
http://www.energynetworks.org/assets/files/electricity/engineering/distributed%20generation/March%202015/G83%20Single%2

0Full%20June%202014%20v2_Comms_Red.pdf  

https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/239317/ultra-low-emission-vehicle-strategy.pdf
http://www.smmt.co.uk/wp-content/uploads/sites/2/ULEV-report-Final.pdf
http://www.energynetworks.org/assets/files/electricity/engineering/distributed%20generation/March%202015/G83%20Single%20Full%20June%202014%20v2_Comms_Red.pdf
http://www.energynetworks.org/assets/files/electricity/engineering/distributed%20generation/March%202015/G83%20Single%20Full%20June%202014%20v2_Comms_Red.pdf
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points.  If such natural clustering occurs with respect to EVs, (without the presence of safeguards equivalent to 
G83/2), then network overloads can be expected long before significant numbers of vehicles in the UK have been 
transitioned to an EV. 

The My Electric Avenue Project sought to investigate and identify at what point EV penetration can be expected to 
ŎŀǳǎŜ ǇǊƻōƭŜƳǎ ŦƻǊ ŀ ƭƻŎŀƭ ƴŜǘǿƻǊƪΣ ŀƴŘ ǘƻ ǘǊƛŀƭ ŀ ǇǊƻǘƻǘȅǇŜ ǘŜŎƘƴƻƭƻƎȅ ƪƴƻǿƴ ŀǎ Ψ9ǎǇǊƛǘΩ (refer to Appendix I) that has 
the potential to manage or alleviate this problem.  This responsive solution would allow DNOs to defer, or even avoid, 
expensive and disruptive reinforcement of the LV network. 

 

Figure 1 ς Cumulative EV registrations 2010 ς 2015 

Note: The uptake profiles for EVs in the UK, shown above are extracted from the Department for Transport (DfT) published vehicle 

statistics
8
 and detail all EVs, whether eligible for the Plug-In Car Grant or not.  Originally, the plug-in grant provided a £5,000 

subsidy to purchasers of an EV, this has now been reduced to a maximum of £4,500 for an electric car and £8,000 for an electric van, 

depending on the specific model chosen. 

The potential problem is exacerbated by the continually increasing capacities of vehicle batteries, and the rate at 
which they charge.  In 2012, the standard rate of domestic charge for EVs was 3.5kW; in 2016, 7kW is becoming more 
standard as battery capacities increase.  Domestic charging points rated for 22kW are now available for sale, 
demonstrating the EV trend anticipated by charging point manufacturers. 

The analysis within the My Electric Avenue Project reflects the dataset available, specifically 24kWh batteries charged 
at a rate of 3.5kW and a profile for the probability of any EV charging has been created.  A relatively simplistic  
extrapolation of the outputs and learning from the Project have been used to provide an initial estimate of the impact 
on the LV network of 7kW charging rates from adapting the data gathered at 3.5kW.  This indicates that the increased 
diversity (due to faster charging) does not offset the higher load.  This extrapolation shows that peak load due to EV 
charging is likely to be worse than reported here as manufacturers move towards 7kW charging by default. 

Traditionally, DNOsΩ Business-As-Usual (BAU) approach would be to reinforce the LV network through installation of 
additional cables and potentially upgrading transformers, depending on the scale of the local problem. My Electric 
Avenue trialled and proved an alternative solution to this traditional approach, utilising Demand Side Response (DSR) 
to manage uptake of clusters of EVs on D.Ωǎ ŜƭŜŎǘǊƛŎƛǘȅ ƴŜǘǿƻǊƪǎ ς with the potential to make an economic saving of 
around £2.2bn by 2050, in comparison to current business-as-usual reinforcement methods.  This is based on 
projected network expenditure taken from the GB version of the Transform Model®

9
, a practical tool used to 

                                                                 

8
 https://www.gov.uk/government/statistical-data-sets/all-vehicles-veh01  

9
 http://www.eatechnology.com/products-and-services/create-smarter-grids/transform-model%C2%AE  
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http://www.eatechnology.com/products-and-services/create-smarter-grids/transform-model%C2%AE


My Electric Avenue Project Close-Down Report  April 2016 
SSET205 ς Innovation Squared: Electric Vehicles 

6 

understand investments necessary for the integration of low carbon technologies ƻƴǘƻ ǘƻŘŀȅΩǎ distribution 
networks

10
. 

It is essential for collaboration between DNOs and appropriate industry partners to agree a standard approach for 
implementation of DSR in this area, and as a result SSEPD and EA Technology are embarking on a new project to 
ensure this collaboration and standardisation occurs to allow easy adoption of Esprit-type charge control in the future.  

                                                                 

10
 For more detail regarding the Transform Model®, please refer to SDRC 9.8, section 7.1.1. 
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2. Executive summary 

2.1 Project scope 

The scope of the My Electric Avenue Project was to deliver two strands of innovation: 

¶ A novel commercial arrangement, allowing EA Technology (a SME), to access innovation funding and deliver a 
Project on behalf of a DNO. 

¶ Trial a prototype Technology known as Ψ9ǎǇǊƛǘΩ ƻƴ ǘƘŜ ŘƛǎǘǊƛōǳǘƛƻƴ ƴŜǘǿƻǊƪ ǘƻ ŘŜǘŜǊƳƛƴŜ ƛǘǎ ŜŦŦŜŎǘƛǾŜƴŜǎǎ ŀǘ 
monitoring network load and managing the risk of overload due to high numbers of EVs connected in a local 
area. 

2.1.1 Novel commercial arrangement 

The novel commercial arrangement was required to link the various legal and regulatory obligations between SEPD 
and Ofgem, (spanning the licence agreement and governance requirements of the LCN Fund), with a delivery contract 
between SEPD and EA Technology.  This arrangement delegated ŜƭŜƳŜƴǘǎ ƻŦ {9t5Ωǎ ǊŜǎǇƻƴǎƛōƛƭƛǘȅ ƛƴ ǊŜƭŀǘƛƻƴ ǘƻ 
delivery of a LCN Fund project, including all requirements relating to the Project Direction, to EA Technology, whilst 
retaining overall accountability and responsibility for maintaining its network and providing service to its customers. 

The My Electric Avenue Project developed a commercial structure under which the Project was delivered, and a 
revised contractual template published for use by any company wishing to implement a Project Team structure similar 
to that under My Electric Avenue. 

Due to the nature of the Project and the diverse skill set required, the novel commercial arrangement was perfectly 
suited for the management and delivery by a non-DNO, resulting in a more effective and efficient delivery than if 
purely delivered by a DNO. 

Improvements to the contractual arrangements were identified 
through the course of the Project and implemented in an update 
to the contract templates at Project completion. 

Ricardo, the independent reviewers for the My Electric Avenue 
Project highlighted a number of strengths of the Project 
Management approach, shown in Figure 2. 

The Project Steering Group, consisting of senior staff from both 
SSEPD and EA Technology, were charged with overseeing 
successful delivery of all project commitments detailed in the 
Project Bid Submission and Project Direction.

 

Figure 2 ς My Electric Avenue Project Management 

Highlighted Strengths 

2.1.2 Technical trials 

The technical trials were designed to investigate the extent at which the uptake of EVs is likely to affect the 
distribution networks and test a potential innovative solution.  This alternative would be easier, quicker, cheaper and 
less disruptive to deploy than current BAU methods. 

The trials introduced a significant EV load to disparate local networks across Southern Electric Power Distribution 
(SEPD) and Northern Powergrid licence areas in a controlled manner, creating small scale instances of the problematic 
networks anticipated in the future.  To accomplish this, multiple clusters of up to 12 participants on the same LV 
feeder, each using a Nissan LEAF, were established.  This enabled significant amounts of data to be gathered relating 
to how and when EVs were used and charged and most importantly, the impact this had on the LV network. 

A prototype technology known as Ψ9ǎǇǊƛǘΩ was used to monitor the LV networks and EV charging points and 
dynamically prevent the EVs charging during periods of high network load.  Charging points, installed for participants 
as part of the Project, were connected to the Esprit Technology. This enabled the Project Team to prevent the EVs 
from charging in relation to usage of the LV network.  As a result the Project Team determined the ability of Esprit to 
protect the network from overload due to EVs, and the level to which the public can be expected to accept this type of 
control over charging their vehicle. 

Highlighted strengths 

ωStrong leadership by EA Technology 

ωTeamwork, dedication and long term commitment 

ωRecruitment    

ωGood management of customer relationships 

ωTimely and effective public engagement 

ωGood understanding of the data collected 

ωDissemination of project learning 
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Drivers participating in the technical trials were asked to utilise their EV as normal, with the knowledge that the 
ProjectΩǎ ŜǉǳƛǇƳŜƴǘ could curtail their vehicle charging, depending on the usage of the local LV network.  Importantly, 
these participants were not informed as to when, or if, they were being curtailed. 

EV drivers expressing an interest in participating in the trials who were not located in a ΨŎƭǳǎǘŜǊΩ ǿŜǊŜ ƻŦŦŜǊŜŘ ǘƘŜ 
opportunity to lease an EV and provide the Project Team ǿƛǘƘ ǘǊŀŎƪƛƴƎ Řŀǘŀ ǊŜƭŀǘƛƴƎ ǘƻ ǘƘŜ ǾŜƘƛŎƭŜΩǎ ǳǎŀƎŜ ŀƴŘ 
charging patterns.  These social trial participants did not have any technology curtailing their charging and so were 
ŀōƭŜ ǘƻ ǳǎŜ ǘƘŜƛǊ ǾŜƘƛŎƭŜ ŀǎ ƴƻǊƳŀƭΤ ǘƘƛǎ ǇǊƻǾƛŘŜŘ ŀ ΨŎƻƴǘǊƻƭ ƎǊƻǳǇΩ ŦƻǊ ŎƻƳǇŀǊƛǎƻƴ of the attitude towards the EV and 
availability of charging between participants who risked insufficient vehicle charge due to curtailment by the Esprit 
Technology, and those who did not. 

2.2 Project objectives and outcomes 

The My Electric Avenue Project had the following principal objectives, summarised from the bid submission: 

¶ Commercial 
¹ Determine whether a third party can accelerate deployment of innovation on the DNO networks 
¹ Establish an effective governance structure 
¹ Create a process whereby the different parties were engaged and managed 
¹ Document how successful delivery of the Project is achieved 

¶ Technical 
¹ Determine to what extent can DNO direct control facilitate the connection of low carbon technology 
¹ Identify what social factors (if any) impact the use of DSR technology 
¹ Establish the technical benefits and disadvantages of the DSR technology 

2.2.1 Commercial 

At a fundamental level, the commercial learning of the My Electric Avenue Project was to determine if innovation, on 
the scale of LCN Fund Tier 2 Projects, could be effectively and efficiently delivered by a third party company on behalf 
of a DNO. 

Linked to this learning, was the need to understand that if it were proved to be possible, would a DNO (SEPD in the 
case of the My Electric Avenue Project) choose to implement such an approach again when considering all the 
challenges and benefits associated with such a decision. 

{9t5Ωǎ ŜǾŀƭǳŀǘƛƻƴ ƻŦ ǘƘƛǎ ŎƻƳƳŜǊŎƛŀƭ ŀǇǇǊƻŀŎƘ ƛǎ ǎǳƳƳŀǊƛǎŜŘ ŀǎΥ 

¶ Delivery of a LCN Fund Project by EA Technology on behalf of SEPD was achieved in a manner that is 
repeatable, whilst completing the Project within budget and on schedule. 

¶ Development of a novel commercial arrangement was successfully achieved in a manner that will allow 
future Projects to benefit from the learning achieved. 

¶ All procurement relating to the My Electric Avenue Project was effectively managed by EA Technology in a 
recorded, repeatable manner. 

¶ The successful management and delivery of the My Electric Avenue Project by EA Technology allowed SEPD 
to spend less time supporting delivery of the Project than originally anticipated.  This enabled DNO staff 
working on the Project to be utilised elsewhere in the business, allowing parallel deployment of multiple 
innovation Projects overseen by a single team that would otherwise have been wholly focussed on the 
delivery of a single Project. 

¶ EA ¢ŜŎƘƴƻƭƻƎȅΩǎ ŘƛŦŦŜǊƛƴƎ ǎƪƛƭƭǎŜǘ ŀƴŘ ŀǊŜŀǎ ƻŦ ŜȄǇŜǊǘƛǎŜ ŜƴŀōƭŜŘ ŜŦŦŜŎǘƛǾŜ ǊŜŎǊǳƛǘƳŜƴǘ ƻŦ ǇŀǊǘƴŜǊǎ ŀƴŘ 
management of the customer recruitment and equipment deployment.  This, combined with the ability to 
focus on the Project made it more efficient than a DNO taking on this role. 

2.2.2 Technical 

The analysis of data gathered by the Project Team revealed that some networks will experience difficulties when more 
than 40% of the connected properties have an EV.  Due to the vehicles used in the trials, this calculation is based on 
vehicles charging at a rate of 3.5kW, whereas the latest generation EVs are migrating towards 7kW charging as 
standard for all but the smallest battery capacities.  A simple extrapolation of the difference between these two 
charging standards is available in Appendix III but all outputs from the Project are based on the data gathered at 
3.5kW. 
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The Esprit Technology demonstrated that it can curtail the load on a network during times of high utilisation, although 
further development was identified as being required before the Esprit Technology can be reliably deployed.  The 
capacity of the ProjectΩǎ ŜǉǳƛǇƳŜƴǘ ǘƻ ŎƻƴǘǊƻƭ ǘƘŜ ŎƘŀǊƎƛƴƎ ǇƻƛƴǘΩǎ ŀōƛƭƛǘȅ ǘƻ ŎƘŀrge the connected EV was limited by 
the communication medium utilised; there were issues with reliability and so alternative methods for communications 
will be investigated to improve reliability.  Esprit is currently considered to be at TRL-8, although transitioning to TRL-9 
would require a viable commercial model for deployment of the technology to be in place to justify development 
expenditure by EA Technology. 

Consequently, Esprit, and Esprit-type solutions have the potential to provide significant benefits to networks that are 
not yet under stress, through increasing the available capacity, potentially to a point where reinforcement will not be 
required.  On a network where very little capacity remains, Esprit-type solutions Ƴŀȅ ŜȄǘŜƴŘ ǘƘŜ ǳǎŜŦǳƭ ΨƭƛŦŜΩ ƻŦ ǘƘŀǘ 
network to enable planned reinforcement rather than an emergency upgrade to be undertaken.  In both cases, this 
would require customer acceptance and for the additionally connected load to be controllable by the Esprit 
technology. 

It was found that most of the participants whose EV charging was curtailed were either not aware of the curtailment 
or were not impacted by it.  Comparing the acceptability of the EV between participants who were and were not 
curtailed showed no statistically significant difference in their opinions.  The social analysis did not reveal any factors 
that impacted the acceptability of DSR technology or the EVs being used in the trial. 

2.3 Successful delivery of objectives 

EA Technology and SEPD proposed a number of Successful Delivery Reward Criteria (SDRCs) to evidence meeting the 
Project objectives. These SDRC deliverables related to customer recruitment, deployment of trial equipment and 
analysis of results covering both the LV networks and customer opinions of the trials.  In all cases, the SDRCs were 
delivered on or ahead of schedule. 

Table 1 Successful Delivery Reward Criteria 

SDRC Details Delivered on 
Schedule 

SDRC 9.1 ς Document the learning from the experience of a third party leading a Tier 2 Project bid 
including suggestions for where the process could be more open of streamlined. 

P 

SDRC 9.2 ς The blueprint of the contractual arrangements put in place with the DNO for a third 
party lead on a LCN Fund Tier 2 project. 

P 

SDRC 9.3 ς An assessment, based on direct experience, of how a third party can effectively manage 
delivery on innovation projects with a DNO, and whether this allows DNOs to take on more 
innovation projects. 

P 

SDRC 9.4 ς An assessment of how the DNO and other interested parties can ensure independent 
ǾŀƭƛŘŀǘƛƻƴ ƻŦ ŀ ǘƘƛǊŘ ǇŀǊǘȅΩǎ {ƻƭǳǘƛƻƴ ǘƘǊƻǳƎƘƻǳǘ ŀ ǇǊƻƧŜŎǘΣ ŀƴŘ ǳǇƻƴ ŎƻƳǇƭŜǘƛƻƴΦ 

P 

SDRC 9.5 ς Sign up and involvement of sufficient customers in the trial to adequately test the 
Technology. 

P 

SDRC 9.6 ς An assessment of the public acceptance (or otherwise) to Demand Side Response of EVs 
(or HPs as defined in 9.5) using this sort of technology. 

P 

SDRC 9.7 ς An assessment of the most appropriate integration of the Technology for different 
applications and suitable cycling times or reasons why this is not possible if the trials are not 
successful. 

P 

SDRC 9.8 ς An assessment of how much headroom this sort of technical solution would yield, 
considering different network topologies and load types. 

P 

2.4 Main project learning 

The Project Team identified technical learning that was both anticipated in the bid submission, and additional learning 
that arose from the work as it developed.  It is important to consider the identified learning in the context of the EVs 
utilised in the Project.  At the time of bid submission, the Nissan LEAF provided to customers was the only all-electric 
vehicle available for mass market purchase and deployment.  The model issued to participants utilised a 24kWh 
battery capable of charging at a rate of 3.5kW in domestic premises.  The EV industry is moving quickly with larger 
battery capacities and charging rates already available as standard on many makes and models at the time of writing. 
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2.4.1 EV impacts 

The peak demand for residential EV charging was found to coincide with the traditional evening peak, confirming 
expectations from the bid submission.  As a consequence, the After Diversity Maximum Demand (ADMD) observed in 
the Project for non-electrically heated households with a 3.5kW EV charger is approximately 2kW, double the 
conventional demand observed in the Project. 

2.4.2 Network capabilities 

Increasing penetration of EVs on LV feeders can cause both thermal and voltage problems, with thermal problems 
generally occurring at lower penetration levels than voltage problems. 

Modelling of representative feeders with data gathered throughout the My Electric Avenue Project demonstrates that 
32% of UK LV feeders will require intervention to protect against thermal or voltage problems at EV penetration levels 
exceeding 40%. 

Networks that are most susceptible to experiencing problems as a result of EV uptake are typically characterised by an 
available spare capacity of less than 1.5kW per customer. 

2.4.3 Esprit capabilities 

The core capabilities of the Esprit Technology are:  

¶ It works as intended with more than 7,000 charging curtailment events occurring throughout the Project. 

¶ It is capable of mitigating thermal constraints in all types of residential networks through the use of dynamic 
thresholds, delivering additional thermal headroom of up to 46%

11
. 

¶ It delivered an additional voltage headroom equivalent to an additional 10% of customers connecting EV 
chargers through reducing network load at peak times.  This was in addition to reducing by up to 70% the 
number of customers whose voltage moved outside statutory limits at the highest levels of EV uptake 
considered. 

The scenario driven network investment tool, Transform Model®
12

, has been used to assess the likely uptake of Esprit 
or alternative DSR technology

13
.  Using the GB dataset, which includes UK Government scenario uptake profiles for 

EVs and other Low Carbon Technologies, it found that Esprit would commence deployment around 2021 and could be 
controlling in up to two million homes by 2047.  When compared against the costs of conventional reinforcement 
methods, this corresponds to a financial benefit of approximately £2.2 billion. 

2.4.4 Esprit cycle times 

The use of Esprit, or an equivalent DSR technology, must consider the impact of cycling the availability of power on 
connected devices such as EVs and heat pumps.  The use of such a technology will not be acceptable if it causes 
premature degradation of EV batteries or failure of heat pump components.  Correspondence was undertaken with EV 
and heat-pump manufacturers to determine how frequently their equipment could be safely cycled, without causing a 
perceptible decrease in useable lifespan.  

This information was combined with the industry specific knowledge held by EA Technology and SSEPD, and the 
learning from the trial to derive recommended cycle times for any such DSR technology. A ΨƳƛƴƛƳǳƳ-off-ǘƛƳŜΩ ƻŦ мр 
ƳƛƴǳǘŜǎ ŀƴŘ ŀ ΨƳŀȄƛƳǳƳ-off-ǘƛƳŜΩ ƻŦ сл ƳƛƴǳǘŜǎ is recommended. 

2.4.5 Powerline Carrier communications 

Powerline Carrier (PLC) was found to be effective for 65% of all measurements across the My Electric Avenue 
participants.  Ultimately, the use of PLC in sparsely populated networks with relatively long communication distances 

                                                                 

11
 The analysis behind this figure is available in SDRC 9.8 

12
 The Transform Model® is a practical tool which allows key stakeholders, e.g. electricity DNOs to determine the potential impact 

of low carbon technologies and the investment requirements to efficiently accommodate their integration.  The GB model takes 
inputs from UK Government, and DNOs; producing quantifiable outputs that have informed the GB Smart Grid Forum and DNO 
business plans. 
13

 The model analysis undertaken included allowances for other LCTs such as Solar PV. 
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is not conducive to highly reliable communications.  The deployment of additional units to increase the number of 
devices within the network would likely increase the reliability significantly.  Key learning points relating to the use of 
PLC in future innovation projects are: 

¶ There is an exponential correlation between distance and reduced reliability of communications, however 
the certainty of this correlation is low due to the relatively low number of participants. 

¶ The Esprit Technology utilised a PLC architecture that allowed any device in the network to relay messages.  It 
was found that increasing the number of units in the network increased communication reliability and 
enabled communication with participants up to 300 meters away from the substation, in contrast to the 
normally expected reliable range of 150 ς 200m. 

¶ In one instance cable joints were found to significantly impact the capability of the PLC to reach participants 
on a spur from the main feeder.  There was no evidence that other cable joints affected the quality of PLC 
communications. 

¶ There was a strong correlation between PLC reliability and network load, with communication reliability 
decreasing as network load increased.  Specific tests would be required to determine if increasing the 
penetration of PLC communication devices would sufficiently compensate for increasing load such that a 
reliable PLC based control system could be implemented. 

Further information relating to the effectiveness of PLC in the Project and for future implementations is detailed in the 
report issued in support of SDRC 9.8 ς PLC Communication Reliability

14
, available on the Project website. 

2.5 Main methodology learning 

2.5.1 Project organisation 

The use of a third party organisation to deliver the My Electric Avenue Project required less effort on the part of SEPD 
than had been anticipated.  This approach has demonstrated the potential to enable a DNO to deliver multiple 
innovation projects simultaneously with less resource than would otherwise be required.  The approach also lends 
itself extremely well to recruiting project partners that best suit the goals of each proposal as it enables specialised 
project teams to be created as required to make best use of diverse skillsets not held by a DNO. The tǊƻƧŜŎǘΩǎ 
commercial learning could help to further facilitate third parties entering innovation projects, by informing OfgemΩǎ 
review of the NIC and NIA governance arrangements from 2017. 

2.5.2 Relevant expertise 

The My Electric Avenue Project would not have been possible without the partnership of organisations that were 
highly specialised and skilled in their area of expertise.  The target for recruiting trial participants for the Project was 
ambitious but with the efforts of Fleetdrive Electric and Zero Carbon Futures it was achieved ahead of schedule.  
Where a project requires the inclusions of skills that are outside the expertise of a DNO, securing the involvement of a 
Project Lead or partner companies that expand the capabilities of the team is essential. 

2.5.3 Contingency 

Making contingency available for use by the Project TŜŀƳ ƻƴ ŀƴ Ψŀǎ-ǊŜǉǳƛǊŜŘΩ ōŀǎƛǎ ǿŀǎ ƘƛƎƘƭȅ ōŜƴŜŦƛŎƛŀƭΦ  Due to the 
nature of innovation, projects will always experience challenges that were not anticipated during the development 
phase.  To protect the available contingency budget from unjustified use, members of the Steering Group from both 
EA Technology and SSEPD (at least one from each company) had to approve each individual request. 

2.5.4 Trial equipment deployment 

Where trial equipment is undergoing first field trials, the Project should plan to deploy initial, small-scale tests prior to 
full project deployment.  This affords the chance to identify issues that did not arise under controlled conditions and 
the opportunity to resolve them whilst the majority of the equipment is readily available.  Funding restrictions, where 
deemed necessary in future projects must take this into account to minimise unnecessary expenditure. 

                                                                 

14
 http://myelectricavenue.info/sites/default/files/PLC%20Communication%20Reliability%20Report.pdf  

http://myelectricavenue.info/sites/default/files/PLC%20Communication%20Reliability%20Report.pdf
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2.5.5 Customer Recruitment 

When it came to customer recruitment, highly focused efforts once initial interest in participation was identified was 
extremely effective.  A less focused, ΨǎƘƻǘƎǳƴ ŀǇǇǊƻŀŎƘΩ was unsuccessful, with recruitment events held to cultivate 
initial interest resulting in no participants being recruited.  Making use of local champions to recruit neighbours and 
ŦƻǊƳ ŀ ŎƭǳǎǘŜǊ ǇǊƻǾŜŘ ƘƛƎƘƭȅ ǎǳŎŎŜǎǎŦǳƭΦ  aŀƴȅ ǇŀǊǘƛŎƛǇŀƴǘǎ ƛƴ ǘƘŜ ǘǊƛŀƭǎ ŎƻƳƳŜƴǘŜŘ ǘƘŀǘ ǘƘŜȅ ƻƴƭȅ ǘƻƻƪ ǘƘŜ tǊƻƧŜŎǘΩǎ 
offer seriously because it was a trusted neighbour trying to recruit them.  Initial correspondence from the Project 
ŘƛǊŜŎǘƭȅ ǿŀǎ ŎƻƴǎƛŘŜǊŜŘ ŀ ΨǎŎŀƳΩ ƻǊ Ψǘƻƻ ƎƻƻŘ ǘƻ ōŜ ǘǊǳŜΦΩ 

3. Details of the work carried out 
From the 217 EVs which were monitored during the trial, 101 were recruited to participate in a technical trial, which 
ran from January 2014 to October 2015. The EVs were spread over ten clusters; nine domestic and one commercial.  
Of the nine domestic clusters, one was a rural Overhead Line (OHL) LV feeder, with the remaining classed as 
underground, urban/suburban LV networks. The remaining participants were within the social trials, providing vehicle 
usage and charging data to the Project Team. 

The purpose of the technical trial was to demonstrate that DSR was possible to accommodate EV charging in clusters.  
Specifically that the direct control functionality of Esprit could be used in real LV network environments, with the EVs 
acting as a controllable load. The version of the Esprit Technology implemented consisted of ŀ ΨaƻƴƛǘƻǊ /ƻƴǘǊƻƭƭŜǊΩ 
(MC) installed in a local substation and ŀƴ ΨLƴǘŜƭƭƛƎŜƴǘ /ƻƴǘǊƻƭ .ƻȄΩ όL/.ύ ƛƴǎǘŀƭƭŜŘ ŀǘ ŀ ǇŀǊǘƛŎƛǇŀƴǘΩǎ ǇǊƻǇŜǊǘȅ ǘƻ ŎƻƴǘǊƻƭ 
the provided charging point. 

3.1 Novel commercial arrangement 

The My Electric Avenue Project was delivered under a novel 
commercial arrangement created by EA Technology and 
SEPD.  It was necessary to establish a limited transfer of 
responsibility and accountability relating to the delivery of a 
LCN Fund Tier 2 Project from SEPD to EA Technology so that 
the My Electric Avenue Project could be effectively 
delivered.  The overall commercial structure developed was 
based on the standard approach utilised in LCN Fund 
projects, and is shown in Figure 3. 

This approach passed all commercial responsibility, 
including financial risk, for delivery of the 
My Electric Avenue Project to EA Technology, with specific 
elements then passed on to Project Partners, based on the 
ƻǊƎŀƴƛǎŀǘƛƻƴΩǎ specific expertise. 

For example, Fleetdrive Electric were responsible for 
recruitment of participants and provision of EVs, whilst 
Zero Carbon Futures were also responsible for recruitment 
of participants and installation and maintenance of 
charging points. Other elements of the Project 
management requirements such as control of the ProjectΩǎ 
bank account remained with SEPD who, amongst other 
ǊƻƭŜǎ ƛƴ ǘƘŜ tǊƻƧŜŎǘΣ ƘŜƭŘ ǘƘŜ Ǉƻǎƛǘƛƻƴ ƻŦ Ψ¢ǊŜŀǎǳǊŜǊΦΩ 

The principal contract established between EA Technology 
and SEPD was based on the standard supplier contract used 
by SEPD with changes made where identified as being 
required.  For example, an additional clause acknowledged 
the payment by EA Technology ƛƴǘƻ ǘƘŜ tǊƻƧŜŎǘΩǎ bank 
account and confirmed its return in the event the Project 
were returned the compulsory contribution via SDR 
Application process. 

 

Figure 3 ς My Electric Avenue Commercial Structure 
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Similarly, the sub-contracts between EA Technology and the Project Partners and suppliers were based on the 
principal contract, allowing back-to-back transfer of responsibility and liability as appropriate.  The resulting hierarchy 
within the Project is shown in Figure 3. 

In the closing months of the My Electric Avenue Project, an evaluation of the Principal Contract was undertaken, with 
ŀ ǎǇŜŎƛŦƛŎ ŦƻŎǳǎ ƻƴ άǿƘŜǘƘŜǊ ǘƘŜ contract delivered the aims of enabling a LCN Fund Tier 2 project to be delivered by a 
ǘƘƛǊŘ ǇŀǊǘȅΣ ǿƻǊƪƛƴƎ ƛƴ ǇŀǊǘƴŜǊǎƘƛǇ ǿƛǘƘ ŀ 5bhΦέ 

This review found that whilst the initial Principal Contract had enabled delivery of the My Electric Avenue Project, 
elements of the contract needed further refinement to ƳŀƪŜ ŀƴ ΨƻŦŦ-the-ǎƘŜƭŦΩ ǘŜƳǇƭŀǘŜ more useful for future 
projects.  These areas were rectified with an update to the contractual template issued in conjunction with the SDRC 
9.2 & 9.3 report.  The final issued template includes guidance notes, identifying key areas where further thought and 
discussions are recommended, on a case-by-case basis, between the signatories of a similar contractual arrangement 
in the future. 

Multiple partners increased the complexity of Project Management but increased the strength and capability of the 
Project Team, enabling the Project Team to handle the multiple changes that occurred. 

3.2 Customer recruitment 

The challenging milestones stipulated under the technical 
trials meant that a robust and workable customer 
engagement strategy was essential to successful 
achievement of those milestones.  This was underpinned 
ōȅ ǎǘǊŀǘŜƎƛŎ ƳŀǊƪŜǘƛƴƎ ŀƴŘ twΣ ŀ ƎǊŜŀǘ ΨƘƻƻƪΩ for customers 
(the heavily-discounted leasing of a Nissan LEAF), provision 
of a free charging point (retained by the participant if 
desired at the end of the Project), and a dedicated team 
supported and led within a well-managed project 
management infrastructure. Figure 4 shows the milestones 
that the Project achieved; at least seven clusters of at least 
ten customers in each, across ten clusters in total, totalling 
at least 100 trial participants. The social trials, delivered to 
support statistical significance, had to recruit at least 100 
customers on to its trials (the social trials did not involve 
any technology or free charging point). 

 

Figure 4 ς Customer recruitment milestones ς My Electric 

Avenue technical trials 

The customer recruitment process 
From the outset of the recruitment process, it was made clear to potential trial participants that there were certain 
eligibility criteria to pass before being accepted onto the trial. The management of customer expectations was a 
priority throughout the engagement process, and ensuring that customers were fully informed as to the process and 
requirements were highlighted at every contact stage ς whether verbal, on the website, or in follow-up paperwork 
(including the Declaration of Intent Form, and final contract and leasing documents).  

 

Figure 5 ς Example recruitment area 

The first step to assess eligibility was via an online 
form on the website, for customers to check through 
submission of postcode if they lived in the eligible 
geographic areas of either {9t5Ωǎ ƻr Northern 
tƻǿŜǊƎǊƛŘΩǎ ƭƛŎŜƴŎŜ ŀǊŜŀǎΦ LŦ ǘƘƛǎ ƛƴƛǘƛŀƭ ŎƘŜŎƪ ǿŀǎ 
passed, the customer was then asked if they had off-
street parking- a simple yet essential check to ensure 
that they would be able to have a charging point 
installed.  The marketing strategy for recruitment 
involved asking for cluster champions to come forward 
and embrace the challenge of contacting their 
neighbours to find at least ten people in their locality 
to form a cluster for the trials. The critical eligibility 
test for forming a cluster was that all of those ten (or 
more) people had to live in properties connected to 
the same LV feeder. 
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Therefore, once a potential cluster champion was identified, the team at EA Technology did an LV network diagram 
check to assess exactly where on their local network potential champions could go and search for other trial recruits. 
Each LV diagram network check took between one to three hours to complete; 250 were performed and results fed 
back to the (potential) cluster champions during the recruitment period. 

Armed with the knowledge of which neighbours they could approach to take part and form a cluster, and being fully 
informed as to the need to recruit at least ten to the group, the Project provided marketing materials such as posters 
and leaflets, to distribute to neighbours and to put up in shop windows and other local amenities.  

Once the cluster champion had found between 8-10 people interested, Fleetdrive Electric organised an EV test drive 
event in each locality. It was this community event that proved to be a crucial tool in firming up the engagement and 
enthusiasm of trial participants. With perhaps only one exception (a customer who considered the Nissan LEAF to be 
too big for their purposes), every person who had a test drive of the Nissan LEAF was keen to sign up. Commitment 
was captured more formally at this stage, by each potential triallist being asked to sign a Declaration of Intent Form 
(to allow the Project to notify Ofgem of recruitment progress) either at the scene of the EV test drive or within a few 
days following.  

It was made clear to potential recruits that there were still hurdles to overcome, namely the electricity network 
checks to determine the capacity of each network (i.e. how many EVs they could support without being stressed), a 
home check to assess power supply, a PLC check to check communications between the MC at the substation and the 
ICB at the household, and finally a credit check for each possible cluster participant.  

Only when all of these checks had been undertaken and passed was a formal Cluster Establishment Evidence Report 
drafted.  This was then reviewed by SEPD, submitted by SEPD to Ofgem, and a cluster deemed to have been 
established. 

The overall cluster establishment process is illustrated in Figure 6. 

 

Figure 6 ς My Electric Avenue cluster validation process 

Marketing for recruitment 
Embedded in the Customer Engagement Plan, the strategic 
and focused marketing plan and PR strategy supported the 
effective and far-reaching promotion of the trials, 
underpinning the recruitment of customers. The website 
served as an initial engagement and filtering tool for people 
interested in the Project and wanting to take part. It also 
supported an introductory animated film of the Project. This 
was useful to point people to, and was also a great tool for 
inclusion in presentations to both potential trial participant 
groups and other stakeholders. Customers were directed to 
the website through a number of press releases in the 
national and regional press.  

 

Figure 7 ς My Electric Avenue launch event, June 2013 
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The PR focus was especially well received in the automotive press, ǿƘƛŎƘ ǊŜǎǳƭǘŜŘ ƛƴ ŀ ƴǳƳōŜǊ ƻŦ ǘƘŜ Ψ9± ŜƴǘƘǳǎƛŀǎǘƛŎΩ 
cluster champions coming forward with the impetus to succeed in making the cluster happen. The springboard for the 
PR strategy was the tǊƻƧŜŎǘΩǎ launch event in June 2013, where the key partners came together in front of a press 
audience to sign a Memorandum of Understanding to signal their commitment to the Project. 

A major tool in the recruitment kit was the hook of the Nissan LEAF for just £100 per month over 18 months for the 
technical trial customers. Although we had reached agreement during project set up phase with Nissan that we would 
not directly market this lease per month cost, in deference to other dealer offers, the Project Team was at liberty to 
relay this information at first contact from an interested party. At the time, no other lease deal for an EV came close to 
being this attractive; plus the Project supplied and installed a free charging point at each trƛŀƭ ǇŀǊǘƛŎƛǇŀƴǘΩǎ ƘƻƳŜ 
address. 

 

Figure 8 ς Drayson Racing Technologies recruitment event 

As mentioned earlier, the EV test drive events worked 
well as a recruitment tool. There was significant media 
interest around an EV test drive event held at Drayson 
Racing Technologies, where Robert Llewellyn filmed 
an episode of Fully Charged about the My Electric 
Avenue project, further boosting the awareness of the 
Project and its ambitions. 

What did not work as well, was a more scatter gun 
approach that was taken through two roadshows that 
the Project Team organised. These roadshow events 
ǿŜǊŜ ŘǊƛǾŜƴ ŦǊƻƳ ǘƘŜ ΨǘƻǇ ŘƻǿƴΩΣ ƛΦŜΦ ǎŜƴƛƻǊ ŦƛƎǳǊŜǎ 
keen for a cluster to happen in their local area. 

A key learning point from the recruitment experience is that the bottom up approach can be far more effective for the 
recruitment of household participants.  That is, someone from the community coming forward to personally engage 
with their neighbours and drive it forward. 

3.3 Technology trials 

Once recruitment to the technical trials was complete, deployment of the Esprit Technology across all clusters was 
implemented.  The system consisted of two primary elements, a monitor control (MC) installed at the substation for 
each established cluster, and Intelligent Control Boxes (ICBs) installed in the properties of trial participants. 

The technology trials element of the Project covers four phases: installation; monitoring; analysis and 
decommissioning, the life-cycle of which is shown in Figure 9. 

 

Figure 9 ς Technology life-cycle 
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3.3.1 Technical Trial Equipment Installation 

Monitor controllers 
For installation of substation based trial equipment, teams of responsible persons were used under the supervision of 
EA Technology. The substation equipment installers were either third party installers or a contracting arm of the DNO 
group of companies. In both cases, the installation personnel had a prior working relationship with the DNO and their 
network assets. 

Photographs of the MC and Rail350, along with installation schematics are included below in Figure 10, Figure 11 and 
Figure 12. 

 

Figure 10 ς Monitor  Controller 

 

Figure 11 ς Monitor Controller installation schematic  
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The equipment associated with the Monitor Controller installed in the substation was all energised through a single 
commando socket connector.  This point of connection was also used to inject the PLC signal into the LV network. 

The monitor controller and Rail350 units made use of Current Transformers (CTs) or Rogowski coils, dependent on the 
available space within the respective substations. 

 

Figure 12 ς MC installation 

Both the MC and Rail350 connected to the Nortech Envoy unit which 
transmitted recorded data anŘ ƛƴŦƻǊƳŀǘƛƻƴ ƻƴ ǎȅǎǘŜƳ ƻǇŜǊŀǘƛƻƴ ǘƻ bƻǊǘŜŎƘΩǎ 
servers for subsequent download. 

Direct connection could be made to the MC for investigative purposes, or to 
change settings, via connecting a laptop to the RS232 service port on the 
bottom of the MC case. 

Method statements covering the installation and decommissioning of the trial 
equipment are available on the Project Website.  Links are provided in section 
13. 

ICBs and Charging Points 
For trial equipment installed in 
ǇŀǊǘƛŎƛǇŀƴǘΩǎ ǇǊŜƳƛǎŜǎΣ ǉǳŀƭƛŦƛŜŘ 
electricians were used whom had 
some prior working relationship with 
either the DNO or one of the Project 
partners. Through careful selection of 
installation contractors, lead times 
for training were lowered, 
installation quality was improved and 
a reduced chance of equipment 
problems throughout the trial was 
achieved. 

 

Figure 13 ς ICB and charging point 

installation 

Overall management of the process remained with EA Technology but where 
access to participant premises was required, liaison between the customer 
and the installation contractor was undertaken by ZCF.  This approach was 
used as ZCF had formed a relationship with the customers during the 
recruitment phase and would also be responsible for maintenance of the 
charging points for the duration of the Project. Further details of the trial 
technology are in Appendix II. 

Installation of the charge point was managed by the project partner, Zero 
Carbon Futures, using the same electrical contractors and similar approach as 
for the ICB installations. Once installed, the majority of charge points 
remained in place throughout and after the test trial period. 

An installation showing the ICB, charging point and associated smart meter is 
presented in Figure 13. 

During the 18-month trial period a range of different issues with the MC and 
ICBs were encountered. Since the Esprit Technology requires the MC and ICBs 
to operate effectively, these issues impacted on the performance of Esprit as 
a whole and thus required remedial action at various points in the trial. See 
Appendix II for further details. 

  




















































































