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My Electric AvenueBusiness Case revision to support Second Tier Reward

Overview

MY This document has beedevelopedto align the benefits calculation from My Electric
Avenue with thecriteria defined ly Ofgemas part of theLow Carbon Network Fund

ELECTR'C Second Tier Reward.

AVENUE It builds on analysis carried out in the project, combining it witkvisions tonational

" scenarbs where available,and input from Frontier Economics as an independent
economic consultant.
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My Electric AvenueBusiness Case revision to support Second Tier Reward

1. Context

1.1 Demand Side Response and Electric Vehicles

Electric VehiclefEVsprovide asignificantDemand Side Response (DSR) opportunity to Bdbwners and
the electricity supply industry.

DSRcomes ifmanyshapes and sizes, to stlile needs of different actors
1 TSOled: the use by National Grid as System Operator to balance supply emdndl, maintaining
frequency within statutory limitsie. 50Hz +/ 1%)
1 Supplierled: the use by an energy supplier to either hedge their position on generation available to
demand contracted or reduce consumption during energy price peaic
1 DNGled: the use by distribution Network Operator (DNO)to prevent the overloading of network
assets. These are often highly localised and specific to a given network topology and/or customer type
An EV could play into any or titee DSR markets outlined above

Most domestic chargers today are 'dumb’. They operate at either 3.5kW or(3kigle phaseyvith the full

power taken by an EV frothe momentwhen it is plugged in, to until it is fully charged. There is little to no
interaction between the charger and the outside world. To allow an EV to be used for any of the DSR markets
outlined above, it will require some form of communications link. Thaomgt available are outlined in
Appendix |

This analysis considers only tBest Benefits Assessmg@BA associated wittDNGled DSRrom EV3 but
recognises that this is just one of three potential markets open to EV diawet®ther actors in the energy
sector.

1.2 My Electric Avenue an®NGled DSR

The My Electric Avenue project showed that:
1 An EV is a significant demagqdhe typical annual casumption ofone EV is roughly the same as the
total demand of a home
1 Most drivers have their car plugged in for far longer than needed to 'top up' the battery
1 Battery capacities mean that charging can be delayed or reduced within the window the vshicle i
plugged in, with zero effect on the longevity of the batteand
1 The above can be achieved without affecting customer experience

a® 9fSOGNRO ! @S ysnple oMPoDNCIeSIFSR, @evalopddbyiEA Technology. The Esprit
solution conssted of two elementsl. a device located in the local distribution substation to monitor demand
on the LV cables argnd control signals to 2. simpleon/off switchthat sat in series with the dumb charger.
When the demand on the LV cable exded the predefined rating, signals were sent down to shdtches

to cycle them on and off in 3finute intervals. This cycling restricted chargidgring network peaks,
ensuringthe network operates within safe limit$he trials sought to understand whether this solution would
work for the vehicles, for the networland most importantly, for the customers.

The technologies have developed since My Electric Avenue and Mk1 of Bap@BAhas been carried out

to reassessthe benefits of this form of DSRhe CBA is considered at a functional level, i.e. basing
assumptions on the broad costs and performance of the solution and not specific to an individual
manufacturerSequipment.

HAYLE AFTASBROB{ WSbhyYy (GKAA NBLRNI
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My Electric AvenueBusiness Case revision to support Second Tier Reward

2. Our Modelling Approach

2.1 Modelling platform

1 We have used the Transform Mode{@escribed inAppendix ) as the basis for the economic
assessment for the project. It was used for the original anailydity Electric Avenue for this, and
the reasons outlined below, it makes sense to reuserittiis assessment.

9 This model was developed in the early 2010s with@&Smart Grid Forum and electricity industry.

0 Itwas used by all DNOs as part of FEIQL to inform their investment based on Low Carbon
related Technologies (LCTs) specifically peatps, EVs anghotovoltaic (R/) generation

o Both Ofgem and BEIS (formerly DECC) have licences to use the model and have had key
members of staff trained on its application and use.

o0 The modelling approach has since been adopted by companies from Norte&nd, to
New Zealand and Australia

9 There are three key factors considered as part of the Transform Model

0 Scenariosdiffering levels of LCTs. These are set at national level, then apportigimedion
and / ornetwork types.

0 Networks: representations of real networks (from LV, to 11kV, to 33kV), condensed down
Ayid2 I 4S1jdz2Sy0S 2F WKSFRNR2YQ LI N} YSGSNERD® O
of LCT before it reaches a limit where intervent{and investment) is required.

0 Solutions this is the list otechnologies or commercial solutions (both conventional and
YAYIFENIQO GKFEG OFy 0SS dzaSR G2 &aek) @l abenefidNR 6 f S
(headroom released); soluyp & St SOGA2y A& o6FaASR 2y |, WYSNJ
alongside a number of other nedimancial metrics.

1 The model is unique in having the ability to assess all three key factors in parallel, i.e. a range of LCTs
against the range of netwoskthat make up the countryconsideringall plausiblesolutions.

1 The typical use case for the model, is to determine the cost of accommodating different uptake levels
of LCT, and the mix of solutions that is used to ascertain this result. This is how theha®telen
set for this benefits assessment case.

2.2 ScenaricAssumptions

1 The scenariotiave been agreed witRrontier Economics, as outlined in the table belawd presented
in Appendix I(data series available on request)

Tablel: ModelledScenarios

1 Central scenario OLEV Central FES Two Degrees FES Two Degrees
2 High scenario OLEV High FES Two Degrees  FES Two Degrees
3 Low scenario OLEV Low FES Two Degrees  FES Two Degrees

*The FES scenarios do not include data for commercial heat pumps.

1 The LCT demand profiles are to stay as they are, i.e.:
0 3.5kW informedoy 3million km of driving from My Electric Avenue

2 FES scenarios do not publish unit numbers of-residential heat pumps. For neresidential heat pumps, the FES
scenarios has been scaled, using the ratio of domestic heat ptorgmsmmercial heat pumps from the DECC dataset
originally used by EATL in its benefits assessment
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My Electric AvenueBusiness Case revision to support Second Tier Reward

0 7kW extrapolated from My Electric Avenuwessuming same plug in time, but reduced duration.
Whilst there is more data coming from the Electric Nation project, it is broadly consistent with
My Electric Avene, plus it isiot yet in the public domain.

1 There is to be no change to the apportionment of LCTs between feeder types, cluster groupings, etc
2.3 Network Assumptions
1 We have used the GB dataset, not any specific licence area. This apportions the network topology in
accordance with the typical makeup of electricity networks across Great Britain, scaling by the total
numbers of feeders in GB and adjusted togktricity demand.
1 There have been no changes to network types, their ratings or investment triggers from the base model
used by the Smart Grid Forum and as used for the My Electric Avenue assessment in 2016.
2.4  SolutionAssumptions
f All conventionabnd all smarsolutions have been modelled alongsioler DNGled DSRas outlined
in this business case. This modelling approach incltltesnajority of solutions trialled through the
Low Carbon Network Fund or Network Innovation portfolio, comparing our solutiorgsilba these
alternatives(asshown inTable7 in Appendix I). This is adng list of options and seeks to ensure there
is no doublecounting of benefits.
1 Solution headroom releade as pethe analysis carried out by the University of Manchester as part of
the project
Results 6. Esprit also demonstrated additional voltage

headroom equivalent to an additional 10% of

1. During the trial the Esprit technology has worked
as intended and the participants have had their car
charging curtailed on more than 7000 occasions, in
support of the distribution network.

2. The peak demand for residential EV charging
has been found to coincide with the traditional
residential evening peak. As a result, after-diversity
maximum demand for households with EV
chargers is approximately 2 kW: double the
conventional residential demand.

3. Thisincreased penetration of EVs can cause both
thermal and voltage problems on LV feeders.
Thermal problems typically occur ahead of
voltage problems.

4. The results of modelling representative LV
feeders have shown that 22% of LV feeders in one
DNO licence area will require intervention at EV
penetrations of between 40% and 70%. This will
occur across GB in 32% of LV feeders (312,000
circuits). Susceptible networks are typically
characterised by available capacity of less than
1.5 kW per customer.

5. Esprit has been shown to be capable of mitigating
thermal constraints in all types of residential
networks, by using dynamic thresholds. This delivers
thermal headroom of up to 46% at the highest levels
of EV uptake.

customers connecting EV chargers. Furthermore,
the number of non-compliant customers was
reduced significantly, by up to 70% at the highest
EV uptake considered. Delivery of greater
voltage headroom is feasible but would require

a sophisticated control system responding to
customer voltage measurements.

7. Espritis also technically capable of supporting

significant numbers of additional EV connections on
commercial networks. The flatter load profile of these
networks can result in a long period of curtailment
during which minimal capacity is available to share
across customers. This was found to be unacceptable
to the My Electric Avenue commercial participants.

. The timing of the first requirement for Esprit is very

difficult to determine at a local level. An approach is
proposed which can be applied across LV networks
by designers in assessing whether there is a
requirement and, if so, whether Esprit is appropriate.

Extract taken from SDRC 9.8 v1

Further detail from University of Mancheste
analysis presented in SDRC 9.8 v3 and v4

1 Solution pricing:

3L RSy ( AlPdalSmart|EMA charging infrastructure_Intelligent control devices Aeylranisfirm Model®
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My Electric AvenueBusiness Case revision to support Second Tier Reward

0 At substation end, the price of £2k per unit is that same as assumed in the My Electric Avenue
project for a monitoring/controlling device, and its associated cost curve.

9 MH]l A& AYy fAYS SAGK FAIdNBa [d2iSR Ay
LYGSNRAY {2tdziAz2zy F2NI52YSaiA0 alyl3ISR 9
SSEN, March 2018.

1 Based on other developments we believe that this price will come down, however
we haveretained£2k for the economic modelling as a conservatgémate.

o There are additional costs of a smart charger Vs a conventional charger.

1 The best data on this fsom the Electric Nation project, which has deployed 700 in
homes around Britainsee box> - - . . = - N

1 We have modelled the cost differentig ¢ ¢ 2 RF & S | NB LI e
of a smart charger @ £150 from 202 smart chargers in Electric Nation, vs @
and are using cost curve (CC 5) asdt standard Charger cost of c£450. So,
consumer product- we expect the | price differential is c£250.
E)nr;ie;om;z:?:&down quickly s thy The volumes of smar-t chaeps tgday

1 This is a conservative estimate tgs | &€ small, and the units are being har
assumes all the additional cost q assembled and configured. The
smart Charging is borne by the networ differential of costs in production
operator. However, as much of thg volumes would likely be closer to
benefit would be a@ined for energy| &G NI Ay 3 |G mmpnd
suppliers and the System Operatg - P _
rather than the DNO, the cost of thqy P A Ol { UZ2NBNE 9t 1
smart charger could be omitted Manager, EA Technolog
altogether from this analysis

2.5 Other Key Assumptions
1 The figures in Transform were on a 14/15 base. We have indexed these by 3.98%henpunto
17/18 prices, in line with CPI.
2.6 Previous Analysis

¢KS 0SySTAGa RSOtINBR Ay aé 9tSOGNARO ! gSydzSQa {5w
that was realised for the more plausible three of the four scenarios modelled atrttee(ds shown below).

TABLE 18: TRANSFORM RESULTS — COST SAVINGS THROUGH USE OF ESPRIT

SCENARIO ED1 ED2 ED3 ED4 TOTAL TO END OF ED4
(TO2023) |(To2031) |(TO2039) | (TO_2047)
) 0 885 310

1 (High Heat 1,030 2,225
2 (High Transport) 0 652 1,362 228 2,242
3 (High Heat & Transport) | 14 813 880 508 2,215
4 (Low) 0 0 75 122 197

Figurel: Extract from p119 of SDRC 9.8, Vol 1, My Electric AysBuleenefits in £millions)

Whilst the modelling approach was consistent, the input scenarios and their pradfifieg, affecting the
results.
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My Electric AvenueBusiness Case revision to support Second Tier Reward

3. Results

3.1 Headline figures

Taking inb account the revised method for calculating the benefitee use ofDNOled DSFstill offers a
substantial benefit out to 2050 against the counterfactual.

Table2: Summary of Transform Model outputBresent value of costs to 2050

Central £17,185m £15,802m £1,383m £880m £503m

Where:

9 Counterfactual Costs This is the total cost to GB out to 2050 to accommodate rtiaelled
scenariosusingall conventional and smarolutionsexceptour DNGled DSRin present value terms

I With Solution Cost This is the same as the Counterfactual, but now includes the-IBeNOSR
solution for EV managed charging, incorporating benefits as derived from My Electric Avenue and
costs from the above assumptions.

1 Benefit: This is the benefit of the Solution (Counterfactual Cqo8slution Costs)

9 Additional Cost of Smart Chagegs. This is the cost delta of smart chargers as compared to dumb
chargers, multiplied by the total number of EVs in the scenario.

1 Net Benefit This is the resultant benefit (Benefiddditional Costs of Smart Chargers)

Considering the change in scenar@lone (i.e. excluding the cost differential of smart chargers), the benefits
for our central case for national roll out to 2050 are calculated to be £1.38bn (8% net benefit).

Central Case (excluding cost delta of smart chargers to the DNO)
£20,000

|
£15,000

Millions

£10,000

£5,000

Benefit of smart charging
Present value cost to resolve (counterfactual) Present value of Solution (excl. cost delta of smar...

Figure2: Modelling outputs; central case, no addinal costs of smart chargers (benefits shown in Red)

Including the cost differential of the smacharging andpportioning this entirely to the network operator
reduces the benefit for the central case from £1.38bn to £503m (3% net benefit). Whilst the benefits are less,
they still represent a sizeable return against the cost of the project.

4L R Sy (i AlBdalSmartIEVA chargingfrastructure_Intelligent control devices  AeyTrarisférm Model®
5> The Benefit figure is a like for like comparison to the benefiigdirel as calculated in the project
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Central case (including additional cost of smart

chargers)
» £20,000
5
= | ——
< £15,000
£10,000
£5,000
£-

Benefit of smart charging Net benefit
Present value cost to resolve... Cost differential of smart chargers

Figure3: Modelling outputs; central case, including additional costs of smart chargers (benefits shown in Red)

The benefits break down as shown below out to 2050.

Table3: Net benefits by decade (central uptake scenario)

Cumulative Figuresiicluding Previous Years), Central

Counterfactual With Solution Benefit Additional Cost| Net Benefit
Costs Costs (Without Charger of Smart
(i.e. no Smart | (i.e.includes Cost) Chargers
Chargers / EV Solution
Contro|) without Smart
Charger delta)
To 2020 £348m £348m £- 0 £-
To 2030 £2,630m £2,588m £42m £402m -£360m
To 2040 £10,050m £10,142m -£91m £715m -£806m
To 2050 £17,185m £15,802m £1,383m £880m £503m

For this scenario, the benefits are realised from 2@060. However, it would be wrong to conclude that
this is a future issue, where a waihd-see approach is favoured. The benefits case changes dramatically if
the ramp rates increase, as explored ie #ensitivities below.

3.2 Sensitivities
Two sensitivities arpresented:

1. Different uptake scenarios; this considers different ramp rates of the EV, PV and heat pump
forecasts. As there is an interplagtween each of the LCTs, they have been combingdther in
plausible combinationas perTablel.

2. Removal of other smart solutiong this considerdNGled DSR alongside conventional solutions,
i.e. ignoring othesmart solutions.
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Sensitivity 1 Different uptake scenarios

Table4: Benefits out to 2050 for the uptake scenarios outlined in Appendix Il

High £20,017m £17,484m £2,533m £1,222m £1,311m
Central £17,185m £15,802m £1,383m £880m £503m
Low £12,929m £12,887m £42m £378m -£336m

Despite some significant differences in input scenarios, the benefits are roughly symmetrical:

9 Overall Net Benefits are attributed for the High case are c7%.
1 For the Low case, the additional cost of smart chargers swamps the negligible besefiing in a
negative Net Benefit.

Spread of Benefits of Smart EV Charging (excluding
charger costs)
£3,000
£2,500

Millions

£2,000
£1,500
£1,000

£500

High Central Low

Figure4: Spread of net benefits (excluding charger costs)

For completeness, the spread of GB benefits if the additional cost of smart chargers is included is shown in
the figure below.

Spread of Benefits of Smart EV Charging (including
charger costs)

£1,400
£1,200
£1,000
£800
£600
£400
£200

Millions

-£200 High Central -

-£400
-£600

Figue5: Spread of net benefits (including charger costs)
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In the High scenariohe spread of benefitstart from the 2020s, with a more linear distribution from the
2030s-2050asshown below.

Table5: Net benefits by decade (high uptake scenario)

Cumulative Figures (Including Previous Years), High

Counterfactual With Solution Costs Benefit Additional Net Benefit
Costs (i.e.includesSolution (Without Cost of Smart
(i.e. no Smart | without Smart Charge Charger Cost) Chargers
Chargers / EV delta)
control)

To 2020 £357 £357 £- £- E-
To 2030 £3,293 £2,961 £332 £590 -£259
To 2040 £13,691 £11,182 £2,509 £969 £1,540
To 2050 £20,017 £17,484 £2,533 £1,222 £1,311

Sensitivity 2: Removal of other smart solutions

While it is common to express benefits with respect to the status quo, it is important to recognise that the
above analysis includeswdde range of other smart solutionghe results argherefore more conservative

than might be achieved if compared if only against conventiogiaforcement options (e.g. new cables or
transformers).

The second sensitivitiest reducesthe solution set fromthe 133 solutionsshown inTable7 to the 29
solutionsof Table8 (both in Appendix [l, with results below

Table6: Summary of Transform Model outputs comparing DNO led EV DSR only to conventional reinforcement Sulesients
value of costs to ZD

Central - £36,417m £31,585m £4,831m £880m £3,951m
Sensitivity

Unsurprisinglywith fewer solutions to choose from, theverall investment levels increase, as do the benefits
from DNGled DSRThis analysis provides a helpful upper limiEdfenefit for a given scenario.
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4. Conclusion

Whilst theEspritsolution demonstrated in My Electric Avenueas been superseded by other manufacturers
products with more sophistication, the principles and functional requirements of the solution remain valid.

TheCBA undertakem the projectyielded ac£2.2bnof benefitout to 2050for three of the fourmodelied
scenarios Followingh F3SY Q& 3JdzA R yOS ¥F2 Nsuppdit th® Gdcond Xigh Rewar§ y S F 7
submissionthe net benefits of our Central case have been revised down to £503m.

1 £503m is a conservative estimatechtme benefitawill rise if theadditionalcostto make thechargers
WA Yl NI Q by éitler tiie ENMPuStomer or actors wanting to Ussggregatethe EVsn other
energy markets.

1 Our modelling approach is comprehensive and considers a raft of smariossl alongside
conventional reinforcement options. Removal of other smart solutions yieklgraficantly hgher
net benefit of £3.9bn by 2050 in the Central case.

1 The £503m benefit as modelled,comes through from 20462050 However this should notbe
considereda future problemwith a waitand-see approachThe resultsof the CBAare highly
dependenton the scenarios

0 OLEV has not released detailed scenarios since2e2016 St f o0ST2NS5 D2 @SN
announcement to ban the sale of diesel and petrol cars and frams2040.

o Furthermore, aly the High scenarimodelledseems compatible with th2015Fifth Carbon
Budget, which targets &f growthin new ULEV saléi®om 6%to 61%over the2020 t02030
period agtheir central scenario.

1 Inour High scenarjdghe net benefits rise to £1.3bn by 2050, with deployment coming through from
the 2020s, and an acceleration from 2030 to 2040.

Overall the benefit stilbutweighsthe project costs b significant margin

14 March 2018 Pagell



My Electric AvenueBusiness Case revision to support Second Tier Reward

Appendix | Supporting nformation on financial benefits case

DSR from EV®elivery Models

DSR from EVs could be provided by a variety of routes

1. Vehicle manufacturers (OEMs e.g. BMW, Nissan, Mitsubishi, Ford, etc)

0 The OEM would contract with the relevant market (TSO, Supplérn&work), receiving
activation signals and would control charging on its cars with its customers to play into each
market.

0  Whilst this may work for the TSO, Supplier market, it is less likely to work for the DX resket
it's unlikely that all vehickein one street would be manufactured by Nissan!

2. Proprietary charger manufacturers

0 As OEM example above, the charging point manufacturer contracts with the relevant market
(TSO, Supplier, DX network), it would receive activation signals and would cobirging on its
charging units for each market

0 This play into each of the three markets, but only (for the DX case) if charging points are rolled
out geographically this would restrict customer choice on the types of charger they could
choose

0 The user wald be locked into one parties service, etc and would need to change their hardware
to switch to another provider. Equivalent to a SMETS1 meter locking a user to a given energy
supplier. It is noted that this is different from the case ehome servicese.g. an BG customer
using Hive can move to any other supplier or any other heating / thermostat provider (Nest, etc)

3. A DNO led solution to protect network and ensure continuity of supply to customers. There are two
use cases currently undeonsideration:
0 Inthe event of network 'emergencies' when overloads have occurred and / or are imminent, e.g.
1 A device sitting in the substation to monitor demand, sends signals to downstream units to
either switch, or throttle back demand for EV chargers
T This is similar to the Esprit solution trialled in the My Electric Avenue project
1 Itis being consulted on as part of the Smart EV project, as a&hortmeasure with tight
governance arrangements linked to its use.
1 As itis unlikely to be a lortgrm solution (more a fault restoration technique).
0 The use of open smart charging standard at the charger point, e.g.
1 Allows a range of participants to offer services regardless of EV manufacturer or charging
point manufacturer at the point of connection betwe¢he home and EV
1 This approach allows different markets to operate efficiently over a range of technology
platforms: e.g. charger market, vehicle market, energy market. Each operating
independently and allowing best value to flow to the customer.
1 Akey autput from My Electric Avenue was the need to standardise to facilitate deployment
1 Two smart charging variants (made by different product manufacturers) are being trialled
under WPD's Electric Nation NIA project
0 Both of the above are considered as partlug assessment.
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The Transform Model®
Background

Responding to changes in customer behaviour and anticipating future demands that will come from various
low carbon technologies, such as electric
vehicles, solar panels and distributed

B We created the Transform Model® energy storage, provide a significant
challenge for government in the
formulation of energy policy and to
electricity distribution network operators

in planning network investment. Key is

understanding the resulting impact on

networks. In particular, the ability to
identify the likely best technical strategies

and associatednvestments necessary to

ensure that the grid can sufficiently meet

the demands customers in &n & S| NA Q

time while minimising abortive costs and

stranded assets.

In order to effectively understand this
complex interaction, and inform policy, it is
considered necessary to use some form of computational model.

The Transform Model®, developed and managed by EA Technology, supports effective policy formulation
and decision makipin this context. It enables analysis to identify areas where there are likely to be significant
changes in distribution networks, provides a platform for examining the future energy scenarios, and informs
strategic decisions in respect of energy polisgiwork planning and investment, ultimately supporting
effective risk managementt is a flexible model, insofar as the same framework can be used to incorporate
data inputs from any network type, solution type or scenarimaking it highly suited to agbd to different
markets.

Responding to a Changing World

Electricity networks must serve the needs of the customers connected to them. These needs are changing
GKNRdzZAK | O2YoAYylLGA2Yy 2F GKS (GNI}yaAdAz2y sicRasthe f 24 S
installation of domestic generation, or the migration towards electrified transport such as electric vehicles

or hybrid electric vehicles.

Distribution network operators will not be immune to this and are likely to face significant chadlénge
dealing with the uncertainties that exist in how their networks must adapt to meet future customer demands.
An increased interest in different forms of generation (particularly smaller scale distributed generation
connected at the lower voltage levélwill place different challenges on the conventional network design and
operation. Furthermore, disruptive low carbon technologies (such as electric vehicles) have the scope to
create significant challenge to the demand profile of LV networks, andupt&ike and operation are broadly
outside of the control of the network operator.
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Partly driven by the low carbon agenda and partly through consumer choice, the uptake levels of these
technologies are anticipated to increase, but the range of solutiortswiiich network operators could hope
to mitigate their effects are

significant and complex. Each he ‘Bysiness-As-Usual’ ‘Smart’ Investment

Solutions

specific implications on distribution
networks, and these networks are
long life; so need careful
consideration to accommodate

Investment

Solution
Enablers

expansion, maintain relialty and Conventional ’

avoid wasted investment. Solutions - C%m'lreptlonal
olutions

To meet this need network -

to a broader solution set to meet the -

challenge. With this wide range o

operators will increasingly be looking
new options to manage; it will be key to determine how you pick the right one eatigfint time.

About the Transform Model

The Transform Model has been developed by EA Technology with inputs from a number of project partners
and with the full engagement of all British DNOs. It is now licensed to the DNOs, Ofgem and Government
andhasBSy dzaSR Fa LI NI 2F Fff 5bhaQ o0 dzaBEDISlaNasalsti | y &
been licensed to NIE Networks (the distribution company in Northern Ireland) and a number of network
operators in New Zealand.

The Transform Model is a sofane application which allows parameter based representations of networks,
smart grid solutions and changing energy usage profiles to be constructed from common elements. It takes
real data from network operators, local authorities, central government amdnge of other sources to
construct a model showing the demands currently placed on the electricity grid. It then overlays onto this

the anticipated future demands that will come from adoption of various low carbon technologies, such as
electric vehiclesgomestic level storage and solar panels. The Transform Model can be used to determine
the best network investments to ensure that the grid can sufficiently meet the demands of the customer in

the future (looking at every year from now until 2060). Itdde&K A & o6& O2y  dARSNAyYy 3 WwWO?2
6adzOK |a ySg OFrofSa YR UGNIYyaFT2NYSNREUO -ing/tRerm#da Y I NI
ratings, demand side response etc.).

Informing Policy and Shaping Strategy

Within the GB context, the Traftsm Model® has successfully:

Demonstrated that the driver for moving to smart grids in GB is one of -cegtart grids are
approximately 2eB0% cheaper than the default position of utilising solely conventional network
reinforcement techniques;

Identified which networks are most at risk, and identified which type of solutions could be deployed,
when they would need to be deployed, and their relative price points: in turn shaping the innovation
strategy requirements and steering the development of key smgad demonstrator projects;

Assessed sensitivities around consumer uptake, solution types and price points, to understand key
influencing factors and indicators that could be monitored;
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Informed strategic decisions, such as,
whether to invest ugront in
communications/control Who uses the Transform Model?
architectures, or whether to back a
more incremental (fix the problem as it
is seen) approach;

Provided a policy tool to inform . : <
Government, and the Regulator Reguiztor | Governmen: Investors

(Ofgem) and helped to create a businss | andanaysisof | the costimpact eligercaa:

planning necessary low of low carbon the ability to

common language between these carbon incentives “back winners
parties, the network operators and S
other stakeholders;

Created a model that has since been

used by all GB Distribution Network gmggy S
Operators to inform investment as part
of their Regulatory settlement for 2015
23.

Safer, Stronger, Smarter Netwarks

The Transform Model has been described by Energy Netwérks 2 O A | (i A #h¢mdst&ompréhkngide d

AyoSaidyYSyild Y2RSt F2NI RA&AGNAOdziA2Y ySGg2Nla SOSNI R

It has been the sole driver of £500m of planned network investment for the EDIDregulatory period in
NAGIEAY YR Aa NBIINRSRIH A h FTABY I WIEANBIGAGWI R2 G KA &

Weblink: https://www.eatechnology.com/consultanegoftware/networkinnovation/techneeconomic
modéling/

Referee: David Spillett, Energy Networks Association

Further reading

Further public domain information on the development and approach of the Transform Model can be found
in the following report

h

G

PDF

WS3 Ph2 Report
Issue 3.1 - 31-Jul-12,|

https://www.ofgem.gov.uk/publicationsnd-updates/assessinimpactiow-carbontechnologiesgreat
britainspower-distribution-networks?docid=47&refer=Networks/SGF/Publications
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Appendix Il Modelling detalil

Modelled Scenarios
The scenariokave a significant impact on the modelled results. Changes in the overall uptake level along

with the profile of uptake drive very different solutions, with differing results. A summary of the scenarios
reviewed by Frontier Economics as part of their peer re¥iswresented below.

Electric vehicles

50
40
A
S 30
E
o 20
>
w
10
0 S _

2015 2018 2021 2024 2027 2030 2033 2036 2039 2042 2045 2048
== Central Slow charging (3 kW) Central Fast charging (7kwW)
==High Slow charging (3 kW) High Fast charging (7kW)
=| ow Slow charging (3 kW) Low Fast charging (7kW)

Figure6: Electric Viicle Uptake (Source: OLEAD12)

6 My Electric Avenue Benefits CasBeer Review by Frontier Economics, Frontier Econonffdday 2018
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Solar PV
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Figure7: Solar PV uptake (Source: National Grid Future Energy Scenarios (2017), Two Degrees)

Heat pumps
25
20
)
15 15
E 1
(2]
o
= 5
o
S 0
T

2016 2019 2022 2025 2028 2031 2034 2037 2040 2043 2046 2049

Central domestic Central non-domestic
| ow domestic Low non-domestic
Figure8: Heat pump uptake (Sourddational Grid Future Energy Scenarios (2017), Two Degrees and Steafy Sta

"FES scenarios do not publish unit numbers ofresidential heat pumps. For neresidential heat pumps,
the FES scenas have been scaled, using the ratio of domestic heat pumps to commercial heat pumps from
the DECC dataset originally used in the benefits assessment for My Electric Avenue.
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Solutions deployed in the model

The base assessment considatl the solutionsand enablershownin the tablebelow. This assumes that
each of these solutionare viableand available in the market as defined in the modealr &olution here

A RSy (i ALScAl Snigrt EV éharging infrastructure_Intelligent control deviéds competing against every other
available option.

Table7: Full list of slutions modelled in the financial assessment

Active Network Management EHV Smart Yes
Active Network Management HV Smart Yes
Active Network Management LV Smart Yes
Advanced control systemsEHV Enabler Yes
Advancedcontrol systems HV Enabler Yes
Advanced control systemsLV Enabler Yes
COMMS BAGKAUL Enabler Yes
COMMS FABRIC Enabler Yes
Communications to and from deviced AST MILE ONLY Enabler Yes
Communications to DSR aggregator Enabler Yes
Design tools Enabler Yes
D-FACTSEHV connected STATCOM Smart Yes
D-FACTSHYV connected STATCOM Smart Yes
D-FACTSLYV connected STATCOM Smart Yes
Distribution Flexible AC Transmission SystemsHBCTS)EHV Smart Yes
Distribution Flexible AQransmission Systems {PACTS)HV Smart Yes
Distribution Flexible AC Transmission SystemsHBCTS)LV Smart Yes
DNO data architecture Enabler Yes
DSR- DNO to residential Smart Yes
DSR- Products to remotely control EV charging Enabler Yes
DSR- Products to remotely control loads at consumer premises Enabler Yes
DSR_DNO to aggregetor led EHV connected commercial DSR Smart Yes
DSR_DNO to aggregetor led HV commercial DSR Smart Yes
DSR_DNO to Central business District DSR Smart Yes
DSR_DNO to EHdnnected commercial DSR Smart Yes
DSR_DNO to HV commercial DSR Smart Yes
Dynamic Network Protection 11kV Enabler Yes
Dynamic Network ReconfigurationEHV Smart Yes
Dynamic Network ReconfigurationHV Smart Yes
Dynamic Network ReconfigurationLV Smart Yes
EAVG EHYV circuit voltage regulators Smart Yes
EAVG HV circuit voltage regulators Smart Yes
EAVC HV/LV Transformer Voltage Control Smart Yes
EAVG LV circuit voltage regulators Smart Yes
EAVC LV PoC voltage regulators Smart Yes
EHVCircuit Monitoring Enabler Yes
EHV overhead Major works Conventional Yes
EHV overhead Minor works Conventional Yes
EHV overhead network Split feeder Conventional Yes
EHV overhead New Split feeder Conventional Yes
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EHV underground Major works

EHV underground Minor works

EHV underground network Split feeder

EHV underground New Split feeder

Electrical Energy Storage EHV connected H&ge
Electrical Energ$torage_EHV connected EE8edium
Electrical Energy Storage EHV connected EBsll

Electrical Energy Storage_HV Central Business District (commercial building leve

Electrical Energy Storage_HV connected EEf8ge

Electrical Energy Storage_HV connected EB&dium

Electrical Energy Storage_HV connected EE®all

Electrical Energy Storage_ LV connected Hafje

Electrical Energy Storage_LV connected Ef8dium

Electrical Energy Storage_ LV connected E&fall

Embedded DC Networks Embedded DC@EHV

Embedded DC Networks Embedded DC@HV

Embedded DC Networks_  Embedded DC@LV

Fault Current Limiters_ EHNon-superconducting fault current limiters
Fault Current Limiters_ EHV Superconducting fault current limiters
Fault Current Limiters_HV Nesuperconducting fault current limiters
Fault Current Limiters_HYeactors- mid circuit

Fault Current Limiters_HV Superconducting fault current limiters
Generator Constraint Management GSIEHV connected generation
Generator Constraint Management GSRIV connected generation
Generator Constraint Management GSRRV connected generation
Generator Providing Network Support e.g. Operating in PV ModeHV
Generator Providing Network Support e.g. Operating in PV ModéV/
Generator Providing Network Support e.g. Operating in PV Modé/
HV Circuit Monitoring (along feeder)

HV Circuit Monitoring (along feeder) w/ State Estimation

HV overhead Major works

HV overheadViinor works

HV overhead network Split feeder

HV overhead New Split feeder

HV underground Major works

HV underground Minor works

HV underground network Split feeder

HV underground New Split feeder

HV/LV Tx Monitoring

Large 33/11 Tx

Link boxes fitted with remote control

Local smart EV charging infrastructure_Intelligent control devices
LV Circuit Monitoring (along feeder)

LV Circuit monitoring (along feeder) w/ state estimation

LV feeder monitoring at distribution substation

LV feeder monitoring at distribution substation wétate estimation
LV Ground mounted 11/LV Tx
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Yes
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LV New Split feeder

LV overhead Major works

LV overhead Minor works

LV overhead network New Split feeder

LVoverhead network Split feeder

LV Pole mounted 11/LV Tx

LV underground Major works

LV underground Minor works

LV Underground network Split feeder

Monitoring waveform qulaity (EHV/HV Tx)

Monitoring waveform qulaity (HV feeder)

Monitoring waveform qulaity (HV/LV Tx)

Monitoring waveform qulaity (LV Feeder)

New Types Of Circuit Infrastructure_ NoveHV tower and insulator structures
New Types Of Circuit Infrastructure_Novel EHV underground cable
New Types Of Circuit Infrastructure_Novel HV tower and insulator structures
New Types Of Circuit Infrastructure_NowvdV underground cable
Permanent Meshing of NetworkseHV

Permanent Meshing of NetworksHV

Permanent Meshing of NetworksLV SubUrban
Permanent Meshing of NetworksLV Urban

Phase imbalanceLVcircuit

Phase imbalancelLV connect customer, 3 phase

Phase imbalanceLV dist s/s

Phase imbalanceHV circuit

Phase imbalancesmart meter phase identification

RMUs Fitted with Actuators

RTTR for EHV Overhead Lines

RTTR for EHV Underground Cables

RTTR for EHV/HV transformers

RTTR for HV Overhead Lines

RTTR for HV Underground Cables

RTTR for HV/LV transformers

RTTR for LV Overhead Lines

RTTR for LV Underground Cables

Small 33/11 Tx

Smart Metering infrastructure- DCC to DNO 1 way
Smart Metering infrastructure DNO to DCC 2 way A+D
Smart Metering infrastructureDNO to DCC 2 way control
Switched capacitors EHV

Switched capacitors HV

Switched capacitors LV

Temporary Meshing (soft open point)EHV

Temporary Meshing (soft open point)HV

Temporary Meshing (soft open point)LV

Weather monitoring
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Thesecondsensitivity comparing the DSR solutions to conventional reinforcememisiders a smaller set
comprising of the following solutions:

Table8: Solutions deployed in the second modelled sensitivity

EHV overhead Major works Conventional Yes Yes
EHV overhead Minoworks Conventional Yes Yes
EHV overhead network Split feeder Conventional Yes Yes
EHV overhead New Split feeder Conventional Yes Yes
EHV underground Major works Conventional Yes Yes
EHV underground Minor works Conventional Yes Yes
EHV undergrounaetwork Split feeder Conventional Yes Yes
EHV underground New Split feeder Conventional Yes Yes
HV overhead Major works Conventional Yes Yes
HV overhead Minor works Conventional Yes Yes
HV overhead network Split feeder Conventional Yes Yes
HV overhead\ew Split feeder Conventional Yes Yes
HV underground Major works Conventional Yes Yes
HV underground Minor works Conventional Yes Yes
HV underground network Split feeder Conventional Yes Yes
HV underground New Split feeder Conventional Yes Yes
Large33/11 Tx Conventional Yes Yes
Switched
Local smart EV charging infrastructure_Intelligent control devici Smart in/out Yes
LV Ground mounted 11/LV Tx Conventional Yes Yes
LV New Split feeder Conventional Yes Yes
LV overhead Major works Conventional Yes Yes
LV overhead Minor works Conventional Yes Yes
LV overhead network New Split feeder Conventional Yes Yes
LV overhead network Split feeder Conventional Yes Yes
LV Pole mounted 11/LV Tx Conventional Yes Yes
LV underground Major works Conventional Yes Yes
LV underground Minor works Conventional Yes Yes
LV Underground network Split feeder Conventional Yes Yes
Small 33/11 Tx Conventional Yes Yes
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Appendix IlIFurther Project References and Links

All ofthe below documents are available to download on the Project websten. myelectricavenue.infp
with direct hyperlinks provided for each report.

Summary Report
A brief report summarising the key Projé&atitcomes and Learning.

http://myelectricavenue.info/sites/default/files/My%20Electric%20Avenue%20%28I12EV%29%20
%20Progct%20Summary%20Report.pdf

SDRC 9.¢ Learning from the bid submission process
A report outlining the key learning realised from the bid submission process.

Recommendations were made to improve future bids for innovation funding, irrespective of whethet
DNO or third party leads the submission.

Further recommendations were made that are specific to bid submissions similar in commercial scope to the
My Electric Avenue (I?EV) Project.

http://myelectricavenue.info/sites/default/files/My_Electric_Avenue %28I12EV%29
SDRC 9 1 Learning_from bid process v_1 For Issue O.pdf

SDRC 9.2 4 Initial contractualtemplates

This SDRC consisted of several files, including the initial contractual templates under which the My Electric
Avenue Project was established. The contractual template has since been revised as part of the contract
review towards the end of therBject but the originally published document remains available for reference
purposes on the Project website. However it is deliberately not included in the suite of documents published
at Project Completion due to it being superseded by SDRC 9.2.3.

 SuppdNIi A y 3 DdzA Rl y OS F2NJ 0KS t N22S0OiQa b 2
http://myelectricavenue.info/sites/default/files/SDRC%209.2.1.%20Supporting%20Guidance%20fo
r%20the%2012EV%20%28My%20Electric%20Avenue%29%20Novel%20Commercial%20Arrangemen
t%20%20Issue%201.0 0.pdf

1 Management & Delivery Document:
http://myelectricavenue.info/sites/default/files/Annex%201%20
%2012EV%20%28My%20Hie8020Avenue%29%20Management%20and%20Delivery%20Docume
Nt%20%20Issue%201.0.pdf

9 Initial contract template:
http://myelectricavenue.info/sites/default/files/Annex%202%20
%2012EV%20%28My%20Electric%20Avenue%2982aBrincipal%20Contract%20Template%20
%20Issue%201.1%2020Superseded.pdf

9 Task Order Template:
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http://myelectricavenue.info/sites/default/files/Annex%202%20-%20I2EV%20%28My%20Electric%20Avenue%29%20-%20Principal%20Contract%20Template%20-%20Issue%201.1%20-%20Superseded.pdf
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http://myelectricavenue.info/sites/default/files/Annex%203%20
%2012EV%20%28My%20Eleeti20Avenue%29%2620Supporting%20Guidance%20
%20Task%200rder%20Template.pdf

SDRC 9.2 & 9@Commercial learning report
This report details the learning focussed on the commercial elements of the Project. Specifically, it includes:

1 A review, undertakertowards the end of the Project, of the contract established between EA
Technology and SEPD and published under SDRC 9.2.1. This focussed on what worked well, what
RARYQUZX FYyR a4dzoaSldzsSyid NBO2YYSYyRIFIGA2ya FT2NJ AY
projects. These recommendations were then incorporated and published under SDRC 9.2.3;

9 Details of the processes established throughout the Project to enable effective Project delivery;

Templates of specific forms and reporting methods utilised throughPttogect;

1 A framework process and associated templates to enable suggestions relating to the update of SSE
policies and / or procedures to be submitted and processed. These can be implemented into
businessasusual processes by other DNOs as well;

1 An assesment from SEPD of the level of effort expended on Project Management of the My Electric
Avenue (I?EV) Project in comparison to other innovation projects.

=

http://myelectricavenue.info/sites/default/files/My%20Electric%20Avenue%20%2812EV%29%20SDRC%209
.2%20%26%209.3%20Issue%20v2.3.pdf

SDRC 9.2.8Updated contract template
An updated contractual template, based thre contract implemented between EA Technology and SEPD at
the start of the Project, incorporating the changes identified through the duration of the Project.

This template is intended to be utilised as a starting point for future innovation projects imepléng a
similar commercial arrangement to the My Electric Avenue Project.

http://myelectricavenue.info/sites/default/files/My%20Electric%20Avenue%20%28I12EV%29%20SDRC%209
.2.3%26%20Principal%20Contract%20Template %D Issue%202.1.pdf

SDRC 9.4 Independent Project reviews

A collection of the six independent reviews of the Projgey RS NIi I { Sy o6& wAOFINR2 | Y|
responses to the recommendations made.

¢tKS NB@ZASga SyO2YLI aaSR it fS@Sta 2F GKS-workNR 2SOl
documentation. Constructive recommendations provided where appropii@ improve the outputs or
effectiveness of M¥lectricAvenue and future Projects.

T Month 6
http://myelectricavenue.info/sites/default/files/SDRC%209%204%201%2012EV%20%28My%20Elec
tric%20Avenue%29%20Month%206%20Independent%20Review%201Issue%201.0_0.pdf

1 Month 12
http://myelectricavenue.info/sites/default/files/SDRC%209%204%201%2012EV%20My%20Electric
%20Avenue%20Month%2012%20Independent%20Review%20v1.3 0.pdf
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T Month 18
http://myelectricavenue.info/sites/default/files/SDRC%209%204%201%2012EV%20My%20Electric
%20Avenue%20Month2018%20Independent%20Review%20v1.2.pdf

1 Month 24
http://myelectricavenue.info/sites/default/fies/SDRC%209%204%201%2012EV%20My%20Electric
%20Avenue%20Month%2024%20Independent%20Review%20v1.1.pdf

T Month 30
http://myelectricavenue.info/sites/default/files/SDRC%209%204%201%2012EV%20My%20Electric
%20Avenue%20Month%2030%20Independent%20Review%20Issue%201.pdf

T Month 36
http://myelectricavenue.info/sites/default/files/SDRC%209.4.1%2012EV%20%28My%20Electric%20
Avenue%29%20Month%2036%20Independent%20Review%20Responsa&sa2tk 0. pdf

SDRC 9.6 Socieeconomic analysis
Analysis of the public acceptance of the implementation of Esprit or similar DSR technology, specifically
related to the effect on the use of EVs.

This analysis compared the experiences of trial particgpamt the technical trials whose vehicle charging
was affected by the Esprit Technology with those on the social trials whose charging was not changed in any
way.

http://myelectricavenue.info/sites/default/files/MEA%20SDRC%209%206%201ssue%202.pdf

SDRC 9.7 An assessment of technology integration

An evaluation of themost appropriate methods of integration for Esprit or similar style technologies
depending on the end application, e.g. EVs or heat pumps. This SDRC was delivered through a suite of four
reports, covering:

1 The capability of the Esprit Technology to int#gr with the distribution network;
http://myelectricavenue.info/sites/default/files/86002 8 R_SDRC%209.7%20Issue%202.pdf

1 The benefits Esprit can provide to network voltage levels;
http://myelectricavenue.info/sites/default/files/86002_8 R _Flicker%20Analysis%20SDRC%209.7%
20Issue%204.pdf

1 The impacts Esprit may have on heat pumps;
http://myelectricavenue.info/sites/default/files/86002 8 R _HeatPumplmpactEspisud80202%2
Ononconfidential.pdf

1 The benefits Esprit can provide to cable thermal ratings.
http://myelectricavenue.info/sites/déault/files/86002_8 R _Cable%20Thermal%20Rating%20SDRC
%209.7%201ssue%204.pdf

SDRC 9.8 An assessment of achievable network benefits
This report draws on analysis of the data gathered throughout the Project from the Nissan LEAFs driven by
the trial particpants and the Esprit equipment installed across the trial locations.

This analysis informed and refined network models to enable the derivation of:

i Estimated thermal and voltage headroom achievable through the use of Esprit;

14 March 2018 Page24


http://myelectricavenue.info/sites/default/files/SDRC%209%204%201%20I2EV%20My%20Electric%20Avenue%20Month%2018%20Independent%20Review%20v1.2.pdf
http://myelectricavenue.info/sites/default/files/SDRC%209%204%201%20I2EV%20My%20Electric%20Avenue%20Month%2018%20Independent%20Review%20v1.2.pdf
http://myelectricavenue.info/sites/default/files/SDRC%209%204%201%20I2EV%20My%20Electric%20Avenue%20Month%2024%20Independent%20Review%20v1.1.pdf
http://myelectricavenue.info/sites/default/files/SDRC%209%204%201%20I2EV%20My%20Electric%20Avenue%20Month%2024%20Independent%20Review%20v1.1.pdf
http://myelectricavenue.info/sites/default/files/SDRC%209%204%201%20I2EV%20My%20Electric%20Avenue%20Month%2030%20Independent%20Review%20Issue%201.pdf
http://myelectricavenue.info/sites/default/files/SDRC%209%204%201%20I2EV%20My%20Electric%20Avenue%20Month%2030%20Independent%20Review%20Issue%201.pdf
http://myelectricavenue.info/sites/default/files/SDRC%209.4.1%20I2EV%20%28My%20Electric%20Avenue%29%20Month%2036%20Independent%20Review%20Response%20Issue%201.0.pdf
http://myelectricavenue.info/sites/default/files/SDRC%209.4.1%20I2EV%20%28My%20Electric%20Avenue%29%20Month%2036%20Independent%20Review%20Response%20Issue%201.0.pdf
http://myelectricavenue.info/sites/default/files/MEA%20SDRC%209%206%20Issue%202.pdf
http://myelectricavenue.info/sites/default/files/86002_8_R_SDRC%209.7%20Issue%202.pdf
http://myelectricavenue.info/sites/default/files/86002_8_R_Flicker%20Analysis%20SDRC%209.7%20Issue%204.pdf
http://myelectricavenue.info/sites/default/files/86002_8_R_Flicker%20Analysis%20SDRC%209.7%20Issue%204.pdf
http://myelectricavenue.info/sites/default/files/86002_8_R_HeatPumpImpactEsprit_Issue%202%20non-confidential.pdf
http://myelectricavenue.info/sites/default/files/86002_8_R_HeatPumpImpactEsprit_Issue%202%20non-confidential.pdf
http://myelectricavenue.info/sites/default/files/86002_8_R_Cable%20Thermal%20Rating%20SDRC%209.7%20Issue%204.pdf
http://myelectricavenue.info/sites/default/files/86002_8_R_Cable%20Thermal%20Rating%20SDRC%209.7%20Issue%204.pdf

My Electric AvenueBusiness Case revision to support Second Tier Reward

1 Potential financial and carbasavings through the use of Esprit;
1 An updated solution template, applicable to Esprit, for the Transform Model®.

http://myel ectricavenue.info/sites/default/files/My%20Electric%20Avenue%20%28I12EV%29%20SDRC%209
.8%20Issue%201.4.pdf

Additionally, a report expanding learning related to the effective use of PLC was generated to inform the
primary SDRC 9.8 report.

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

Network modelling reports
A suite of five reports delivered bydhUniversity of Manchester providing:

9 Details and analysis of the models created and used for the purposes of analysing the Project data;
o WAL http://myelectricavenue.info/sites/default/files/UoMEA
Technology MEA Deliverablei113v01.pdf
0 WA2: http://myelectricavenue.info/sites/defali/files/lUoM-EA
Technology MEA Deliverable213v03.pdf
0 WAS3: http://myelectricavenue.info/sites/default/files/UoMEA
Technology MEA Delivera3.1-3.4v05.pdf
1 Analysis of the data generated by the models, enabling estimation of the potential benefits Esprit
can provide to the networks.

o WA4: http://myelectricavenue.info/sites/default/files/UoMEA
Technology MEA Deliverable4412v03.pdf
o WAS5: http://myelectricavenue.info/sites/default/files/UoMEA

Technology MEA Deliverable512v04.pdf

Top Ten Tips Series
¢tKS aé& 9fSOGNRO ! @Sy dzS t Np2SOG KIFa LINRRdAzZOSR I+ &
benefit future projects basedrothe learning generated. The series comprises:

w»

T Customer Engagement

1 Procuring Partners

1 Novel Commercial Arrangements
i Customer Recruitment

9 Trial Installations

Data Management
Database Management
Data Monitoring

Trial Decommissioning
Managing EV Uptake

=A =4 =4 4 A

http://myelectricavenue.info/projectlearning

Project progress reports
The project progress reports, issued to Ofgem at six month intervals, summarising progress and key
developments:
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http://myelectricavenue.info/sites/default/files/My%20Electric%20Avenue%20%28I2EV%29%20SDRC%209.8%20Issue%201.4.pdf
http://myelectricavenue.info/sites/default/files/My%20Electric%20Avenue%20%28I2EV%29%20SDRC%209.8%20Issue%201.4.pdf
http://myelectricavenue.info/sites/default/files/PLC%20Communication%20Reliability%20Report.pdf
http://myelectricavenue.info/sites/default/files/UoM-EA-Technology_MEA_Deliverable1.1-1.3v01.pdf
http://myelectricavenue.info/sites/default/files/UoM-EA-Technology_MEA_Deliverable1.1-1.3v01.pdf
http://myelectricavenue.info/sites/default/files/UoM-EA-Technology_MEA_Deliverable2.1-2.3v03.pdf
http://myelectricavenue.info/sites/default/files/UoM-EA-Technology_MEA_Deliverable2.1-2.3v03.pdf
http://myelectricavenue.info/sites/default/files/UoM-EA-Technology_MEA_Deliverable3.1-3.4v05.pdf
http://myelectricavenue.info/sites/default/files/UoM-EA-Technology_MEA_Deliverable3.1-3.4v05.pdf
http://myelectricavenue.info/sites/default/files/UoM-EA-Technology_MEA_Deliverable4.1-4.2v03.pdf
http://myelectricavenue.info/sites/default/files/UoM-EA-Technology_MEA_Deliverable4.1-4.2v03.pdf
http://myelectricavenue.info/sites/default/files/UoM-EA-Technology_MEA_Deliverable5.1-5.2v04.pdf
http://myelectricavenue.info/sites/default/files/UoM-EA-Technology_MEA_Deliverable5.1-5.2v04.pdf
http://myelectricavenue.info/project-learning

My Electric AvenueBusiness Case revision to support Second Tier Reward

1 January 2013 - June 2013
http://myelectricavenue.info/sites/default/files/|I2EV%20Project%20Progress%20Report#e¥bJu
202013%20%28public%20version%29.pdf

T July 2013 C December 2013
http://myelectricavenue.info/sites/default/files/I2ZEV%20Project%20Progress%20Report%20Decem
ber%202013%20Public%20Version%20Issue%201.2.pdf

1 January 2014 - June 2014
http://myelectricavenue.info/sites/default/files/|I2EV%20Project%20Progress%20Report%20June%
202014%20%28neconfidential%29 1.pdf

T July 2014 q December 2014
http://myelectricavenue.info/sites/default/files/I2ZEV%20Project%20Progress%20Report%20Decem
ber%202014 0.pdf

1 January 2015 - June 2015
http://myelectricavenue.info/sites/default/files/I2EV%20PPR%20June%202015%20v1.0%20
%20Complete%20%28naonfidential%29.pdf

T July 2015 C December 2015
http://myelectricavenue.info/sites/default/files/|I2EV%20Project%20Progress%20Report%20Decem
ber%202015%20Issue%201 Z0edacted. pdf

Esprit White Paper
A Technology White Paper setting ot ES OKy 2f 238 Qa GAaAA2Y F2NJ 9ALINRG 2
My ElectricAvenue.

http://myelectricavenue.info/sites/default/files/Esprit%20White%20Paper%20Issue%202.pdf

Method Statements
aSiK2R aidlGdSyYSyidta RSOFATtAYy3a AyaalrttlraAazy IyR RSO2

1 Esprit MC (GMT)
http://myelectricavenue.info/sites/default/files/Esprit%20Installation%20GMT%20Method%20Stat
ment%20v%202.0.8.pdf

1 Esprit MC (PMT)
http://myelectricavenue.info/sites/default/files/Esprit%20Installation%20Method%20Statement%
203.1.5%20PMT.pdf

1 EspritICB
http://myelectricavenue.info/sites/default/files/ICB%20Method%20Statement%206.3.pdf

1 Rail350 GMT
http://myelectricavenue.info/sites/default/files/Esprit%20Rail%20350%20Method%20Statement.p
df

Rail350 PMT
http://myelectricavenue.info/sites/default/files/Esprit%20Rail%20350v%20PMT%20Method%20Statement.

pdf
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http://myelectricavenue.info/sites/default/files/I2EV%20Project%20Progress%20Report%20June%202013%20%28public%20version%29.pdf
http://myelectricavenue.info/sites/default/files/I2EV%20Project%20Progress%20Report%20June%202013%20%28public%20version%29.pdf
http://myelectricavenue.info/sites/default/files/I2EV%20Project%20Progress%20Report%20December%202013%20Public%20Version%20Issue%201.2.pdf
http://myelectricavenue.info/sites/default/files/I2EV%20Project%20Progress%20Report%20December%202013%20Public%20Version%20Issue%201.2.pdf
http://myelectricavenue.info/sites/default/files/I2EV%20Project%20Progress%20Report%20June%202014%20%28non-confidential%29_1.pdf
http://myelectricavenue.info/sites/default/files/I2EV%20Project%20Progress%20Report%20June%202014%20%28non-confidential%29_1.pdf
http://myelectricavenue.info/sites/default/files/I2EV%20Project%20Progress%20Report%20December%202014_0.pdf
http://myelectricavenue.info/sites/default/files/I2EV%20Project%20Progress%20Report%20December%202014_0.pdf
http://myelectricavenue.info/sites/default/files/I2EV%20PPR%20June%202015%20v1.0%20-%20Complete%20%28non-confidential%29.pdf
http://myelectricavenue.info/sites/default/files/I2EV%20PPR%20June%202015%20v1.0%20-%20Complete%20%28non-confidential%29.pdf
http://myelectricavenue.info/sites/default/files/I2EV%20Project%20Progress%20Report%20December%202015%20Issue%201.1%20redacted.pdf
http://myelectricavenue.info/sites/default/files/I2EV%20Project%20Progress%20Report%20December%202015%20Issue%201.1%20redacted.pdf
http://myelectricavenue.info/sites/default/files/Esprit%20White%20Paper%20Issue%202.pdf
http://myelectricavenue.info/sites/default/files/Esprit%20Installation%20GMT%20Method%20Statment%20v%202.0.8.pdf
http://myelectricavenue.info/sites/default/files/Esprit%20Installation%20GMT%20Method%20Statment%20v%202.0.8.pdf
http://myelectricavenue.info/sites/default/files/Esprit%20Installation%20Method%20Statement%203.1.5%20PMT.pdf
http://myelectricavenue.info/sites/default/files/Esprit%20Installation%20Method%20Statement%203.1.5%20PMT.pdf
http://myelectricavenue.info/sites/default/files/ICB%20Method%20Statement%206.3.pdf
http://myelectricavenue.info/sites/default/files/Esprit%20Rail%20350%20Method%20Statement.pdf
http://myelectricavenue.info/sites/default/files/Esprit%20Rail%20350%20Method%20Statement.pdf
http://myelectricavenue.info/sites/default/files/Esprit%20Rail%20350v%20PMT%20Method%20Statement.pdf
http://myelectricavenue.info/sites/default/files/Esprit%20Rail%20350v%20PMT%20Method%20Statement.pdf
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Global Footprint

We provide products, services and support for customers in 90 countries, through our offices in Australia,
China, Europe, Singapore, UAE and USA, together with tinan 40 distribution partners.

Our Expertise

We provide worldeading asset management solutions for power plant and networks.

Our customers include electricity generation, transmission and distribution companies, together with major
power plantoperators in the private and public sectors.

Our products, services, management systems and knowledge enable customers to:
Prevent outages

Assess the condition of assets

Understand why assets fail

Optimise network operations

Make smarter investment decisie

Build smarter grids

Achieve the latest standards

Develop their power skills
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