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1. Project background

The MyElectricAvenue Project, originally conceived and submittdd & I2EMt ¢ Innovation-squared: managing

dzy O2y a0 NI Ay SR , as de@efogey &rd (dalivesed as a partnership Projamy EATechnology and
Southern Electrid®ower Distribution (SEPD)The Projectg I & T2 NXdzf F SR +FyR &dzo YAGGSR
Networks (LCN) Fund as a Tier 2 projatt2012 It started in January2013 andwas delivered over a three year

period. The ProjectTeanf developed a novel commercial agreement whereby a rbistribution Network Operator

(DNO) could manage an innovation project drehalf ofa 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 conceptiorQfgemhad been seeking methods by which third party, ADNO companies can
access innovation funding mechanisms under RED1as a potential vehicle to accelerate technology development
and adoption to the benefit of thendustry. 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 secimgdayy Project
outputs.

The MyElectricAvenue Project was designed to beamaged by EA SOKy 2f 238 gAGKAY (GKS A
regulatory and legal obligations This enabled the Project to bmplemented with customers on9St 5 Q& y S 62 N
whilst EA Technology undertook the majority of the work necessary to manage and deévieroject deliverables.

The benefit from this approach derived from enabling fr®jectto be more efficiently delivered by the correct mix

of Project Partners |t f 2 Ay 3 S OK O2YLIl ye (2 WLILe (2 GKSANI adNB

Currently, Ofgem is considering thelemf 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

CKS D2@SNYYSyiQa adzlR2NL G2 GKS | dzi2Y2(GA @ 8candife@dse iNJ T2 NJ
the number ofelectric vehiclesEV3 on UK roads since 2010. This increase, from less than 100 Eugdahan

53,000 inless thanfive years shows no sign of abating, particularly with further subsidies annouricdeebruary

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
technologieLCTs3uch a€£Vs or heat pumps.

The number of EVs avur roads is anticipated tincrease substantially over the coming yeaitsan aspiration of UK
Government that every new cand vanin the UK will be some form of Ultra Low Emission Vehicle by 2464
global vehicle manufacturers are rapidly gearing up with an ever increasing array of vehicles coming t6. idsket
has the potential to place significant strain on low voltage (LV) distribution networks due to the incrd@®ad.
Traditionally,increasing capacity on LV networks would require reinforcement, caysitential disruption to local
communities and at a significant financial cost to the DNOamdequently the customer.

As a parallelwhen photovoltaic solar panels werfirst instaled across the UK, natural clustering occurred with high
numbers of installations occurring in close proximithilst the process outlined in G83/2ims to prevent clustering
causing issues sufficient to require network reinforcement, no such safegnasts for deployment of EV charging

! grhe Project refers to the MyElectricAvenue Project rather than another project that may be discussed in general terms.
2 The Project Team refers to the core staff working the Project across all companies involved in the delivery of

My ElectricAvenue.
*wLLh 6wS@SydzS I' LyOSyiGA@Sa b Lyy2@lGA2y b hdzildziao Aa | LIS
controls

4 ProjectPartners is used to refer tmmpanies participating within the Project that provided arkind contribution to the Project.

® https://www.gov.uk/government/uploads/system/uploads/attachment_data/file/239317/ulttaw-emissionvehiclestrategy.pdf

6 http://www.smmt.co.uk/wp-content/uploads/sites/2/ULEVreport-Final. pdf
"http:/Avww.energynetworks.org/assets/files/electricitengineering/distributed%20generation/March%202015/G83%20Single%2
OFull%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 EMathout the presence of safeguards equivalent to
G83/2),then network overloads can be expected long befsignificant numbers of vehicles in the UK hdeen
transitioned to an EV.

The MyElectricAvenue Project sought to investigate and identify at what point EV penetration can be expected to

OF dzaS LINBoftSYya FT2NJ I 20t ySGiée2N] I [(g& todgpendiNihat bas I LINE
the potential to manage or alleviate this problem. Tigsponsive solutionvould allow DNOSs to defer, or even avoid,
expensive and disruptiveeinforcement of the LV network.

UK EV Uptake 20:@015
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Figurel ¢ Cumulative EV registrations 20X02015

Note: The uptake profiles for EVs in the UK, shalwoveare extracted from the Department for Transport (DfT) published vehicle
statistic§ and detail all EVs, whether eligible for the RlogCar Grant or not. Originally, the plirggrant 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 fonam electr
depending on the specific model chosen.

The potential problem is exaceated 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 B1\53X36, 7kW i®ecoming 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 MglectricAvenue Project reflectdhe dataset available, specifically 24kWh batteries charged
at a rate of 3.5kWand a profile for the probability of any EV charging has been createdelatively simplistic
extrapolation of the outputs and learning from th¥ojecthave been used to prade an initial estimate of the impact
on the LV network H7kW charging rateBom adapting the data gathered at 3.5kWhidindicates that the increased
diversity (due to faster charging) does not offset the higher lo@tis extrapolation shows thateak load due to EV
charging is likely to be worse than reported here as manufacturers move towards 7kW charging by default

Traditionally, DNA3BusinessAsUsual (BAU) approach would be reinforce the LV network through installation of
additional cablesand potentially upgradig transformers, depending on the scale of the local problity. Electric
Avenue trialled and proved an alternative solution to this traditional approach, utilidamgand Side Response (DSR)
to manage uptake of clusters of EVsDn Q& St SO0 Nwithihé potegtil i anakddrdeconomic saving of
around £2.2bn by 2050in comparison to current businessusual reinforcement methods. This isbased on
projected network expendituretaken from the GB version of theTransformModel®, a practical tool used to

8 hitps://www.gov.uk/government/statisticatlata-sets/allvehicesveh01
® http://www.eatechnology.com/productsand-services/createsmartergrids/transformmodel%C2%AE



https://www.gov.uk/government/statistical-data-sets/all-vehicles-veh01
http://www.eatechnology.com/products-and-services/create-smarter-grids/transform-model%C2%AE
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understand investments necessary for the integration ¢dw carbon technologies? y G 2 { disRibuBo &
networks'®.

It is essential for collaboration between DNOs appropriate industry partnerso agree a standard appach for
implementation of DSR in this areand as a result SSEPD and EA Technology are embarking on a new project to
ensure this collaboration and standardisatioocurs toallow easy adoption of Espriype charge control in the future.

19 £6r more detall regarding the Transfoiviodel®, please refer to SDRC 9.8, section 7.1.1.
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2. Executive sumrary

2.1 Project scope

Thescope of theMy ElectricAvenue Project was to deliver two strands of innovation:

1 A novel commercial arrangement, allowing E&chnologya SMHE, to access innovation funding and deliver a
Project on behalf of a DNO.

§ Trial a prototypeTechnologyknown as?9 & LINA G Q 2y (GKS RAAGNRAOdziA2Y ySig?2
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 emngement was required to link the various legald regulatoryobligations between SEPD

and Ofgem, (spanning the licence agreement and governance requirements of the LCN Fund), with a delivery contract
between SEPD and Hachnology. This arrangement eghted St SYSy da 2F {9t 5Qa NBAaLRY:
delivery of a LCN Fund projedncluding all requirements relating to the Project Directitl EA Technology, whilst

retaining overall accountability and responsibility for maintainissgretwork and providing service tds customers.

The MyElectricAvenue 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 ssincilare
to that under My ElectricAvenue.

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 ADNO, resulting in a more effective and efficierdlidery than if
purely delivered by a DNO.

Improvements to the contractual arrangements were identifief" . . . )
: ) . Highlighted strengths
through the course of the Project and implemented in an upda ghlig 9

to the contact templates at Project completion. ubtrong leadership by EA Technology _
oreamwork, dedication and long term commitment

Ricardo, the independenteviewers for the MyElectricAvenue | «Recruitment
Project highlighted a numbernf strengths of the Project | wGood management of customer relationships
Management approach, shown Fgure2. ulimely and effective public engagement

w5ood understanding of the data collected
\uDissemination of project learning )

The Project Steary Group, consisting of senior staff from both
SSEPD and Hachnology, were charged with overseeing
successful delivery of gltoject commitments detailed in the
Project Bid Submission and Proj&itection.

Figure 2 ¢ My ElectricAvenue Project Management
Highlighted Strengths

2.1.2 Technical trials

The technical trials were designed tovestigate the extent at which the uptake of EVs is likely to affect the
distribution networks ad test a potentiainnovative solution. This alternative would be eas@gricker,cheaper and
less disruptive to deploy than current BAU methods.

The trials introduceda significant EV load to disparate local networks across SoutHeotri& Power Distibution
(SEPD) and Northern Powergrid licence areas in a controlled masreating small scale instancestloé problematic
networks anticipated in the future To accomplish thisnultiple clusters of up to 12 participants on the same LV
feeder, each uing a Nissan LEAKere 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 technologyknown asW9 a LWBsh usedto monitor the LV networks and EV charging points and
dynamically prevent the EVs chargiduring periods of high network load. Charging poimstalled for participants

as part of the Projectwere connected to theEsprit TechnologyThisenabkd the Roject Teamto prevent the EVs
from charging in relation to usage of the LV netwoAs a resulttie ProjectTeamdetermined the ability of Espritto
protect the network from overload due to EM&nd the level to which the public can be expected to accept this type of
control over charging their vehicle.
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Drivers participating in the technical trials were asked to utilise tBAfras normal, with the knowledge that the
Projeca S| debuld¥ustafl ther vehicle chargingdepending on the usage of the local LV network. Importantly,
these participants were not informed as to when, gtliey were being curtailed.

EV drivers expressing an interest in participating in the trials who were not locatedi® & dza G SN 4 SNB
opportunity to lease an EV and provide the Projdeamg A G K G NJ} O1TAy3 RIFGF NBfIFGAY3
charging patterns. These social trial participatid not have any technology curtailing their charging andvsoe

FofS G2 dzaS GKSANI @SKAOE S | a y2N)I dffhe aftittde JowdrdNhe@RVRIEIR | U
availablity of chargingbetween participants who risked insufficient vehicle charge due to curtailment byE#peit
Technologyand those who did not.

2 P

2.2 Projectobjectives andoutcomes
The MyElectricAvenue Project had the following principal objectivesmmarised from the bid submission

1 Commercial

1 Determine whether dhird party canaccelerate deployment of innovation on the DNO netisor
1 Establit an effective governance structure
1 Create a process whereltlye different partiesvere engaged and managed
1 Document low successfullelivery of the Projecis achieved
1 Technical
1 Determine b whatextent can DN@lirect control facilitate theconnection of low carbon technology
1 Identify what social factorgif any)impact the use oDSRechnology
1 Establishthe technical benefits and disadvantages of D8R échnology

2.2.1 Commercial

At a fundamental level, the commercial learning of the BgctricAvenue Project was to determineiifnovation 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 b this learning, was the need to understand that if it were proved to be possible, would a DNO (SEPD in the
case of the MElectricAvenue Project) choose to implement such an approach again when consideritige all
challenges and benefits associated wstich a decision.

{9t5Q48 S@LtdzZ GA2y 2F GKAA O2YYSNOAFT | LIWINRFOK A& adzyvl

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

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

1 All procurement relating to the MilectricAvenue Project was effectively managed byTeahnology in a
recorded, repeatable manner.

1 The successful management and delivery of theB\gctricAvenue Project by EPechnology allowed SEPD
to spend less time supportindelivery ofthe Project thanoriginally anticipated. This enabled DNO staff
working on the Boject to be utilised elsewhere in the business, allowing parallel deployneémhultiple
innovation Projects overseen by a single team that would otherwise have by focussed orthe
delivery of a single Project.

T EA¢tSOKy2ft238Qa RAFFSNAYy3I aiArttasSi FyR FNBlLa 2F SEL
management of the customenecruitment and equipment deployment. This, combined with the ability to
focus on the Project made it more efficient thaiD&lO taking on this role.

2.2.2 Technical

The analysis of data gathered by the Projeeamrevealed that some networks will experience difficulties when more
than 40% of the connected properties have an Bde to the vehicles used in the trials, this calcdatis based on
vehicles charging at a rate of 3.5kWhereas the latest generation EVs amégrating towards7kW charging as
standard for all but the smallest battery capacitied simple extrapolation of the difference between these two
charging standarsl is available i\ppendix lllbut all outputs from the Project are based on the data gathered at
3.5kW.
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TheEsprit Technologgiemonstrated that it can curtail thimad on a network during times of high utilisati@aithough

further development was identified as being required before tsprit Technologgan bereliably deployed The

capacityof the ProjecQ & S |j diALIYEYYii Nt (G KS OKI M8 the/cBnndcl@dAEY iva3 dimiteddok A G &
the communication medium utilisedhere were issues with reliabilitgnd soalternative methods for communications

will be investigated to improve reliabilityEsprit is currently considered to be at T®Rlalthough tansitioning to TRRB

would require a viable commercial modfer deployment of the technologyo be in place to justifydevelopment
expenditureby EA Technology

Consequently, Espriand Espritype solutionshave the potential to provide significant benefits to networks that are

not yet under stress, through increasing taeailable capacity, potentially to a point where reinforcement will not be
required. On a network where very little capacity remains, E$ppé solutionsY I @ SEGSYR G KS dza S¥ dz
network to enableplanned reinforcementather than an emergency upgrade to be undertakdn.both cases, this

would require customer acceptance and fahe additionally connected load to be controllabley the Esprit
technology

It was found that most of the participantshoseEVchargingwas 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 opiniofke social analysis did not reveal any factors
that impacted theacceptabilityof DSR échnologyor the EVs being used in the trial.

2.3 Succesll delivery of objectives

EATechnology ath SEPD proposed a number of Successful Delivery Reward Criteria (8RdRidghcemeetingthe
Project objectivesTheseSDRQleliverablesrelated to customer recruitment, deployment of trial equipment and
analysis of results covering both the LV netwoaks customer opinions of the trialsin all cases, the SDRCs were
delivered on or ahead of schedule.

Table 1Successful Delivery Reward Criteria

SDRC Details Delivered on
Schedule

SDRC 9.& Document the learning from the experience of a third party leadifigea 2 Project bid P

including suggestions for where the process could be more open of streamlined.

SDRC 9.2 The blueprint of the contractual arrangements put in place with the DNO for a 1 P

party lead on a LCRNund Tier 2 project.

SDRC 9.8 An asessment, based on direct experience, of how a third party can effectivahage
delivery on innovation projectswith a DNQ and whether this allows DNOs to take on mc P
innovation projecs.

SDRC 9.4 An assessment of how the DNO and other interestadies can ensure independer

Gt ARFGA2Y 2F F GKANR LI NGeQa {2fdziazy GKI P
SDRC 9.5 Sign up and involvement of sufficient customers in the trial to adequately test P
Technology.

SDRC 9.6 An assessment of ehpublic acceptance (or otherwise) to Demand Side Response ¢ p
(or HPs as defined in 9.5) using this sort of technology.

SDRC 9.¢ An assessment of the most appropriate integration of the Technology for diffe
applications and suitable cyclingmies or reasons why this is not possible if the trials are P
successful.

SDRC 9.8 An assessment of how much headroom this sort of technical solution would \ P

considering different network topologies and load types.

2.4 Main project learning

The ProjeciTeamidentified technical learning that was both anticipated in the bid submissdmi additional learning
that arose from the work as it developedt is important to consider the identified learning in the context of the EVs
utilised in the Project At the time of bid submissiothe Nissan LEAF provided to customeess the only alklectric
vehicle available for mass market purchase and deploymerhe model issued to participantgilised a 24kWh
battery capable of chargingt a rate of 3.5kWn domestic premises The EV industry is moving quickly with larger
battery capacities and charging rates already available as standard on many makeedseisd 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 eveningcpefikning
expectations from the bid submissioms a consequence, thdter Diversity Maximum DemandDMD observed in
the Projectfor non-electrically heatedhouseholds with a 3.5kWEV charger is approximately 2kw, double the
conventional demanabserved in théroject.

2.4.2 Network capabilities

Increasing penetration of EVs on LV feeders can cause both thermalo#tadevproblems, with thermal problems
generaly occurring at lower penetration levels than voltage problems.

Modelling of representative feeders with data gathered throughout theBligctricAvenue Project demonstrates that
32% of UK LV feeders will reguintervention to protect against thermal or voltage problems at EV penetration levels
exceedng40%.

Networks that are most susceptible to experiencing problems as a result of EV uptake are typically characterised by an
availablesparecapacity of lesshtan 1.5kW per customer.

2.4.3 Esprit capabilities
Thecore capabilities of th&sprit Technologgre:

1 It worksas intended wittmore than 7,000 charging curtailment events occurtimgpughoutthe Project.

1 Itiscapable of mitigating thermal constraints in all types of residential networks through the use of dynamic
thresholds, delivering additional thermal headroom of up to 6%

1 It delivered an additional voltage headroom equivalent to an additional 10% ofocnsts connecting EV
chargersthrough reducing network load at peak timesThis was in addition to reducirtny up to 70%he
number of customersvhose voltage moved outside statutory limitg the highest levels of EV uptake
considered.

Thescenario drivemetwork investment toolTransformModel®?, has been used to assess the likely uptake of Esprit
or alternative DSR technolotly Using the GB datasetyhich includesUK Governmenscenariouptake profiles for
EVsand other Low Carbon Technologigédound that Esprit would commence deployment around 2021 and could be
controllingin up to two million homes by 2047 When compared against the costs of conventional reinforcement
methods, this correspond® afinancialbenefit of approximately £2.2 hidin.

2.4.4 Esprit cycle times

The use of Esprit, or an equivalddERechnology 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 compone8txrespondence was undertaken with EV

and heatpump manufacturers to determine how frequently their equipment could be safely cycled, without causing a
perceptible decrease in usealleespan.

This information was combined with the industry specific knowledge held byeElnology and SSEPD, and the
learning from the trial toderive recommended cycle times for any such DSR technofod\Y A y AoW-dz¥ YSQ 2 F ™|
YAydzi$& I y Rofffi A WS IOE 2 ¥ dg¥esomividngledzii S &

2.4.5 PowerlineCarrier communications

Powerline Carrier RLG was found to be effective for 65% of all measurements across theElsttricAvenue
participants. Ultimately, the use of PLC in sparsely populated netwoths&latively long communication distances

" The analysis behind this figure is available in SDRC 9.8

2 The Transform Model® is a practical tool which allows key stakeholders, e.g. electricity DNOs to determine the poteatial impa
of low carbon technologies and the investment requirements to efficiently accommodate their integration. The GB maslel take
inputs from UK Government, and DNOs; producing quantifiable outputs that have informed the GB Smart Grid Forum and DNO
business plans.

3 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 learningspelating to the use of
PLC in future innovation projects are:

1 There is an exponential correlation between distance and reduced reliability of communications, however
the certainty of this correlation is lodue to the relatively low number of participast

1 TheEsprit Technologytilised a PLC architecture that allowed any device in the network to relay messages. It
was found that increasing the number ohits in the network increased communication reliability and
enabled communication with participantsp to 300 meters away from the substatiom contrast to the
normally expected reliable range of 16@00m

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

1 There was a strong correlation betweeL® reliability and network loadyith communication reliability
decreasing as network load increasedSpecific tests would beequired 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 Rh@he Project and for future implementations is detailed in the
report issued in support of SDRC §BLC Communication Reliabilityavailable on the Project website.

2.5 Main methodology learning

2.5.1 Project organisation

The use of a third party organisatiom deliver the MyElectricAvenue Project required less effort on the part of SEPD

than had been anticipated. This approach has demonstrated the potentighédle a DNO to deliver multiple
innovation projects simultaneously with less resource than watlierwise be required. The approach also lends

itself extremely well to recruiting project partners that best suit the goals of each propssilenables specialised

project teams to be created as required make best use of diverse skillsets not hélgd a DNOThet N2 2SO Q&
commercial learningould help to further facilitate third parties enteringinnovation projectspy informingOfgenf) a

review of the NIC and NIA governance arrangements from.2017

2.5.2 Relevant expertise

The MyElectricAvenue Project wald not have been possible without the partnership of organisations that were
highly specialised ahskilled in their area of expertise. Ttaget for recruiting trial participants for the Projeetas
ambitious but with the efforts of Fleetdriv&lectric and Zer@arbonFutures 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 comp@s that expand the capabilities of the team is essential.

2.5.3 Contingency

Making contingency available for use by the Projggtr ¥ 2 y-NB§ dzZWNBRQ o0l aA & DidtatheK A IK &
nature of innovation projects will alwaysexperience challenges &l were not anticipated during the development

phase. To protect the available contingency budget from unjustified use, members of the Steering Group from both
EATechnology and SSERIDIeast one from each companyad to approveeach individual request

2.5.4 Trial equipment deployment

Where trial equipment is undergoing first field trials, tReojectshould plan to deploy initial, smadtale tests prior to

full project deployment. This affords the chance to identify issues that did not arise under ¢eohicohditions 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.

! http:/myelectricavenue.info/sites/default/files/P LC%20Communication%20Reliability%20Report. pdf
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2.5.5 Customer Recruihent

When it came to customer recruitment, highly focused efforts once initial interest in participation was identified was
extremely effective. A less focusedld K 2 (i 3 dzy’ wasluihdtkBebs@IK\Wlth recruitment events held to cultivate
initial intereg resulting in no participants being recruitedaking use of locathampions to recruit neighbours and

F2NY | Of dzZaGSNJ LINPOPSR KAIKE e &adz00SaatdzZ o al ye LJ NI AOA
offer seriously because it wastausted neighbour trying to recruit them. Initial correspondence from the Project
RANBOGEfe ¢l & O2yaARSNBR | waololyYQ 2N w22 322R G2 oS N

3. Details of the work carried out

From the 217 EMshich weremonitored during the trial, 101 were recruited to participate ia technical trial, which

ran from January 2014 to Quter 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 feetlethevitemaining classed as
underground, urban/suburban LV networkihe remaining participants were within tieecialtrials, providing vehicle
usage and charging data to the Projéetam

The purpose of the technical trial was to demonstrétat DSRvaspossible to accommodate EV charging in clusters.
Specifically that thelirect control functionality of Espritould be usedn realLV networkenvironments with the EVs

acting as aontrollable load The version of th&spritTechnologyimplemented consited ofl  Wa 2y A G2 NJ / 2y
(MC) installed in a local substation ahd/ WLy (i St f A 3 SyAly &/G3 f & NSERE | .62 B Q Ld INDG.AWOA LIy
the provided charging point.

3.1 Novel commercial arrangement
The MyElectic Avenue Project was delivered undenavel /

commercial arrangement created by EFechnology and
SEPD. It was necessary to establish a limited transfer of
responsibility and accountability relating to the delivery of a
LCNFund Tier 2 Project from SERDBATechnologysothat

the MyElectricAvenue Project could be effectively
delivered. The overall commercial structure developed was
based on the standard approach utilised in LEINd ﬁ
projects, and is shown iRigure3.

A
¥

SOUTHERN
ELECTRIC POWER

This approach passed all commercial responsibility DISTRIBUTION
including financial risk, for delivery of the (SERD]
My ElectricAvenue Project to ERechnology, with specific &

elements then passed on to Projeeartners, based on the
2 NB | y A spkcifidexpéresa.

For example, FleetdriElectric were responsible for
recruitment of participants and provision of EVsshilst
ZeroCarbonFutures werealsoresponsible for recruitment
of participants and instation and maintenance of
charging points. Other elements of the Project
management requirements such as control of fejectQ a

bank account remained witt6EPD who, amongst other @
NREfSa Ay (GKS tNRP2SO0lx KStR [iKS E2iidit206amWe NB | & dzZNB N

Novel Commercial Arrangement

Management and Suppomng

;_______________c

The principal contret establshed between EAechnology
and SEPD was based on the sdard supplier contract used
by SEPD with changes made where identified as being

required. For example, an additional clause acknowledged TR PETERS
the payment by EAechnologyA y 12 (G KSbark NE SO0 Qa S SURPLIERS
account and confirmed its return in the event the Project

were returned the compulsory contributionvia SDR
Application process Figure3 ¢ My ElectricAvenue Commercial Structure
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Similarly, the sulzontracts between EAechnology and the Project Partners and suppliers were based on the
principal contract, allowing baeio-back transfer of responsibility and liability as appropriate. The resulting hierarchy
within the Project is stwn inFigure3.

In the closing months of the MilectricAvenue Project, an evaluation of the Principal Contract was undertaken, with
I aLISOATAO T2 GoafractRigliveed ih& dnis KfSmablitgka E@Nnd Tier 2 project to be delivered by a
GKANR LI NGE&s g2NJAy3I Ay LINLYSNBKALI 6AGK | 5bhaot

This review found that whilst the initial Principal Contract had enabled delivery of thElddyricAvenue Project,
elements of the contract needed further refinemend YI 1 S Ithe-a WS F F Q nio Yassfulfori fSture
projects. These areas werectified with an update to the contractual template issued in conjunction with the SDRC
9.2 & 9.3 report. The finalsaed template includes guidance notes, identifying key areas where further thaunght
discussions are recommended, on a chgease basid)etween the signatoriesf a similar contractual arrangement

in the future.

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

The challenging milestones stipulated under the technicg
trials meant that a robust and workable customer .

engagement strategy was essential to successfy Key M IleStones
achievement of those milestones. This was underpinne
08 adGNYGS3IAO YI NJ S ifdr guStomerg R

(the heavilydiscounted leasing af Nissan LEAFprovision 3 clusters Sept 2013
of a free charging point(retained by the participant if 5 clusters Dec 2013

desired at the end of the Proje¢tand a dedicated team

supported and led within a wethanaged project 7 clusters Mar 2014

management infrastrcture. Figure4 shows the milestones 100 EVs Mar 2014

that the Projectachieved; at least seven clusters of at leas
ten customers in each, across ten clusters iratototalling

at least 100 trial participants. The social trials, delivered tq
support statistical significance, had to recruit at least 100
customers on to its trials (the social trials did not involverigure 4 ¢ Customer recruitment milestones; My Electric
any technolog or free charging point). Avenue technical trials

The customer recruitment process

From the outset of the recruitment process, it was made clear to potential trial ghpatints that there were certain
eligibility criteria to pass before being accepted onto the trial. The managemkotistomer expectations was a
priority throughout the engagement process, and ensuring that customers were fully informed as to the prodess a
requirements were highlighted at every contact stag&hether verbal, on the websiteyr in follow-up paperwork
(including theDeclaration of Intent Forgrand final contract and leasing documehts

The first step to assess eligibility was via an online
form on the website, for customers to chetkrough
submission of postcodéf they lived in the elidile
geographic areas of eithe{ 9t 5 @ &North&rn

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
involvedaskingfor cluster champions to come forwar
and embrace the challenge ofcontacting their
neighbours to find at least ten people in their locality
to form a cluster for the trials. The critical elidjityi
test for forming a cluster was that all of those ten (or
more) people had to livén properties connected to
Figure5 ¢ Example recruitment area the same LV feeder.

13

t 26 SNANARQa fA0SyOS | NBIao



My ElectricAvenue Project ClosBown Report April 2016
SSET?20§ Innovation Squared: Electric Vehicles

Therefore, once a potential cluster champion was identified, the team at EA Technology did an LV network diagram
check to assessexactly where on thelocal networkpotential champios 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 champiodsring therecruitment 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, tjectprovided marketing materials such pesters
andleaflets, to distribute to neighbours and to put up in shop windows and other local amenities.

Once the cluster champion had found betweerl® people interested, Fleetdrive Electric organised an EV test drive
event in each locality. It wasis community event that proved to be a crucial tool in firming up the engagement and
enthusiasm of trial participants. With perhaps only one exceptioou@omerwho considered the Nissan LEAF to be

too big fortheir purposes), every person who had attelsive 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 progresgther at the €ene 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 netw@rk. how many EVs they could supwithout being stresseyl a
home check to assess power supply, a PLC check to check communications tbmvigkh at thesubstation andhe

ICBat the household, and finally a credit check for each possible cluster participant.

Only when all of thesehecks had been undertaken and passed was a formal Cluster Establishment Evidence Report
drafted. This was themeviewed by SEPD, submitted bPFD to Ofgemand a cluster deemed to have been
established.

The overall cluster establishment process is illustratefigure6.

. Checks and
Magic number Declaration of surveys
Intent forms Network

Cluster Funding
ten 10 validated approved
Home
Customers
registered on
one LV feeder Cluster sign up Customer credit
check

Comms

Report to Cluster
Ofgem operational

Figure6 ¢ My Electric Avenue cluster validation press

Marketing for recruitment

Embedded in the Customer Engagement Plan, the stratecy
and focused marketing plan and PR strategy suppotted
effective and fareaching promotion of the trials
underpinning the recruitment ofcustomers The website
served as an initial engagement and filtering tool for peoplc
interested in theProjectand wanting to take part. It also
supported a introductory animated film of thé°roject This |
was useful to point people to, and was also a grteml for
inclusion in presentations to both potential trial participant
groups and other stakeholders. Customers wdhected to :
the website through a number of press eakes inthe  Figure7 ¢ My Electric Avenue launch event, June 2013
national and regional press.
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The PRocuswasespecially well received in the automotive pregsK A OK NBadz G§SR Ay I ydzyo SNJI
cluster champions coming forward with the impetus to succeed in making the cluster happen. The springboard for the
PR strategy was the NB 2 I&udch @ent in June 2013, where the key partners camethegan front of a press

audience to sign a Memorandum of Understanding to signal their commitment t@tbject

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 customersAlthough we had reached agreement during project set up phase with Nissan that we would

not directly market this lease per month cost, in deference tioeo dealer offers, theéProject Team was at liberty to

relay this information at first contact from anterested party. At the time, no other lease deal for an EV came close to

being this attractive; plus th@rojectsupplied and installed a free chargipgint at each tA I { LI NI A OA LI y i
address.

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 Rdbefewelyn filmed

an episode of Fully Charged aboilte My Electric
Avenue projectfurther boosting the awareness of the
Project and its ambitions

COULD YOUR S
BE AN ELECTR

What did not work as well, was a more scatter gun
approach that was taken through two roadshows that

the Project Teamorganised. These roadshow events
gSNBE RNAGSY FTNRY (GKS wiz2Ll
keen for a cluster to happen in their local area.

puli

Figure8 ¢ Drayson Racing Technologies recruitment event

A key learning point from the recruitment experience is that the bottom up appreachbe far more effective for the
recruitment of household participantsThat is, someone from the community coming forward to personally engage
with their neighbours andlrive it forward

3.3 Technology trials

Once recruitment to the technical trials was complete, deployment of Eserit Technologwcross all clusters was
implemented. The system consisted of two primary elements, a monitor cofit@)installed at the substtion for
each established cluster, amdttelligent Control Boxes@B3installed in the properties of trial participants.

The technology trials element of théProject covers four phasesinstallationn monitoring; analysis and
decommissioning, the lifeycle of which is shown iRigure9.

Installation & deployment

- Monitoring & maintenance
Substation

wMonitor Controller
Participants

wICB
wCharging point

Feeder load data

Charging point | System
usage data effectiveness

Decommissioning

Collection of

wDelivery of vehicle | Vehicle usage Frequency of vehicle
System operation | Operation Removal of
System updates | Improvement ICB

identification wCharging point if

requested by
participant
wMonitor controller

Figure9 ¢ Technology lifecycle

15



My ElectricAvenue Project Closeown Report April 2016
SSET?20§ Innovation Squared: Electric Vehicles

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 efttiet party installers or a conacting arm of the DNO

group ofcompanies. In both cases, the installation personnel had a prior working relationship &itbND and tair

network assets.

Photographs of the M@nd Rail350along with installation schematics are included belioviFigurel0, Figurell and
Figurel2.

Fuses

Power LED

Temp. LED
activation
button

Aux. power
connector
230V 5A (fused)

Mains power
cable
3P+N+E

CT/Rogowski
connector Rogowski coils
MC power button Service port

(on/off) (RS232)

Figure10 ¢ Monitor Controller

Monitor Controller Enclosure

Envoy (EV10-02000)
[Detachable]

Monitor Controller (EMC1)
[Detachable]

Figurel1 ¢ 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 alsotoesegect the PLC signal into the LV network.

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

Both the MC and Rail350 connected to the Nortech Envoy unit w
transmitted recorded data @R A Y F2NX I GA 2y 2y adai
servers for subsequent download.

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

Method gatements covering the installation and decommissioning of the t
equipment are available on the Project Website. Links are providselciion
13

ICBs and Charging Points

For trial equipment installed ir
LI NI AOALI yiQa L.
electricians were used whom ha
some prior working relationship witt
either the DNO or one of theroject
partners.Through careful selection o
installation contractors lead times
for training were lowered,
installationquality was improved anc
a reduced chance of equipmer
problems thoughout the trial was
achieved.

Figurel2 ¢ MC nstallation

Overall management of the process remained vATechnology but where
access to participant premises was required, liaison between the custc
and the installation contractor was undertaken by ZCF. This approact
used as ZCF had formed a relationship with the customers during
recruitment phag and would also be responsible for maintenance of -
charging points for the duration of the Projedturther details of the trial
technology aren Appendix Il

Installation of the charge point was managed ttwe project partner, Zero
CarbonFutures, using the same electrical contractors and similar approac
for the ICBinstallations. Once installed, the majority of charge poil
remained in plae throughout and after the test trial period.

An installation showing the ICB, charging point and associated smart me
presented inFigurel3.

During the 18month trial period a range of different issues with the MC a
ICBs were encountered. Since tsprit Technology requires the MC and IC
to operate effectively, these issues impacted on the performance of Espi
a whde andthus requiredremedial action at various points in the trial. Si
Appendix Il for further details

Figure 13 ¢ ICB and charging poin
installation
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