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EXECUTIVE SUMMARY

This repogresentthelatestanalyses and insighdsn themostcomprehensigiatabasef smart
grid projects across Ewopean Union (EU) Member Shagaslingreview, carried out on a
periodical badig theEuropean Commission Joint ResearqdREanttight cooperation with the
European Commission Diredt@aéeal for Ene(BNER)uilds upatie previouswvosmart grid
projecinventoryirexercisgsublishesince011*

The current edition @f shrvey includegotal of 459 smart grid projéatsiched froB®02 up
until todayyhich amouta O . ) , 0Oinifivestmerd$his study goes hand in Wihdrand new
interactiveisualisatiaiools- available on tliEeM wébsiteses.|rc.ec.europaatiowing the user to

generate customisable maps, graphs and charts to track progress on smart grid projects realised

28 EU Member Stalf#42@), plusSwitzerland and Norvay

Total: 459 projects Total: 3.15 billién Total: 1670 organisations Total: 578 sites

in 47 countries
[ J

Average: 7.5 millidn 2900 participations 33 countries
422 with budget information
[ ]

221 ongoing projects: 2 bllion Involved in more than one projec . .
Average: 3 sites per project

287 national projects (with an average of 9 miffion 700 organisations
(73 projects having more than per project) °
one partner)
Most active company: 45 projec Most sites:
238 completed projects: 1.15 (from Denmark) Germany (77) and Italy (75)
172 multinational projects  billiorO(with an average of 5 .
(with an average of 6 countries milliorOper project)

Most active organisation types: . .
Universities/ Research centres ~ Biggest number of sites per
Consultancies and DSOs project: 30 sites

per project)

Largest investments:
Average project duration: France and UK
33 months

Average: 6 partners per project
This report and the underlying datahestine European smart ggisjects at transmission
and/or distribution levdlaving inherent systemic, integration and interoperability cémnotations.
other words the reader can learn about all the European prejectalangetthe grid smarter

thraugh new technologies (e.g. storage devices, electric vehicles, distributed reneavable generator

! This work cannot be directly paralleled with the preceding smart grid project reports for the following
reasons: some oldeprojects for which sufficient information was not available in the previous years have
been now added (we noticed that some projects tend to be promoted later in their lifetime or even after their
completion); some other projects faced modifications durihgir execution (in terms of budget, end dates
etc.) and therefore have had to be duly updated.

> The discriminating criterion for including a smart grid project in the catalogue is the involvement of at least
one partner from the EU28; this brought todttotal number of 47 countries featured in this report.



new ICT capabilitiesjects focusing on individual energy technologies andaesmotbsen
consideradghlesgheir integration in the grid wadralb® project scopespecial case has been

made forreart metémg infrastructure deploymente of the first smart grid enabling technologies
having reached both maturity and viability for eotullimathay EU countriesvhich has been
analyseth a dedicated sectthe émart metering deployment and investment numbers however have

not been added to the overall figures in the smart grid project inventory).

Smart grid projéctdgets have been growiadistaever the last decaalgainst the aforementioned
O. ) , 0O tothlidvgggnmeptalf of the projects are still ongoavgring budgeexceeding -
billion After a first phase with some sporadic activiBb)280fart grid projecigltipliedwiftly
from 2006 onwaltulit the real boom was recorded after 208/@aftigrid projects are also getting
larger: thehare of projects with budpet® - + h d g g d j % in 2006 tor6h ia BOL2h - 2

In the period 20Q8, investment in smaid grojectwas j i ndno i ogt \]jqgq  O-
m>\~cdib OO0++ h dThegndmber BEeséarch and DevelopR&Mgrofects-is)

around the sarasthat ofDemonstration and DeployD&i)grojectdut theotalinvestment in

D&D is almost three times lgqtgeaverag®&Dbudget per project is usually two times larger than

R&[.By far théargesinvestment comes from organisatibeEl5Member States

Denmark has the highest investment in smart grids perpeapiiatiandl electricity consumption
ajggjr  _ ]t Ngjq 1 d\) Am\ i ~° \'i _ Pido _ Fdi
million). There is a rather uniform geographical distribution of companies and budgets in several ce
northern EU caigd while East European countries together account for less than 1 % of the tot:
]p_b o Vi _ °dinpg\m k\oo min» di oc b ™ j bm\
Republic and Slovenia are the leading countries within the neveged/emésal8ishing a

strategy for smart grids testing and implementation.

The smart grid projects are implemebt@dtifierentsites (53&vithinEUterritory, half of their

allocated budget gteshree countries: France, United Kingdom dandesipairof regions/cities
investing more on smart grid projects, there is a strong concentration of companies and budgets ir
(France), Rome (Italy), Biscay (Spain) and London (UnitextlKiofygdnc)) eetain more than

O, ++ hdggdji di nk i _dib)

® EU Member tes up to 2004.
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As far as smart grids demonstration and deployment are concerned, key obstacles and challenge
appear to be at the social and regulatory levels (rather than technical constraintggalhe range of
and regulatory arrangements in Europe might present significant barriers to the replicability of pr
results in different areas and to the scalability of projects to larger regions. Targeted analyses
necessary to understand the impactafrérg wholesale and retail market schemes (and the related
electricity prices and tariffs structures) on smart grid deployment opportunities. Uncertainty persis
several countries over: roles and responsibilities in new smart grid appdjocaftionsisshad

benefits and consequently new business models. Finally, a high degree of consumer resistar

participating in trials continues to be recorded throughout the EU.

In line wittheJRG mission to provide EU policies with dadedcntific and technical support

\'i _ oc’ EM>%n | ] e Jasindlapendenbservéandiass¢sgotismartogrid d o n
projects in Eurppiee smart grid projdatabase/inventasyintended to be updated on a regular
basis Project ressilare also beg used to perform detailed-lesefit analyses of smart grid

applicatiorend to assess scalability/replicability potentials and options

This report and the relatedoaséd visualisation platform affeparative analysesl irdepth
informationdetailed per project or aggregated per clusters depending on the confidentiality level of
data collectedon several crucial aspects for smart gridmpdgentation and upsdéateling
sourcesorganisation typesgeted applicatiomsiltinational collaboratiesmsart meteringltout

plansthe role of consumélencise information on these points is available in the following:

FUNDING SOURCES

A Funding still plays a crucial role in stimulating privatatinvestrart grid R&D and D&D
projects. 98 of the projects have received some form of puhlio faasieq Europe the

highest percentage of funding comes from the European (E@jimission
A More than 50 % i&f total smart grid budget originateséur countriéR, UK, BEIES

A 49 % of the totaldget for the smart grid projects surveyed comes from private capital and
the remaining 49 % from various sources of funding (national, EQ2égiatongyset
come from EC fundingeI®m national and 9 % from regulatory funding (e.g. Low Carbon
Network Fund in the UK, OFGEM); 2 % is unclassified funding.

11



ORGANISATION TYPES

A There is a good level of diversity in the smart grid landscape: severahisgisnof org
(universities, TSDSOs, manufacturers, ICT companies, etc.) participate to significant degre
in the smart grid projects

A 1670 organisatioainvolved; 22 % of thempangicipatinig more than one proj2ts
projects have only one partici@antpany is the country with the largest number of
organisations; the most active organisation (DTU) is located in peamticipaiionitib
projec

A More than half of the budget is managed by universities REBO$B@sage 10 times
more money D&D than in R&D; The strongest cooperation is occurring between universiti
and manufacturing companies; TSOs, DSOs and Energy companies have the largest av

privatebudge Kk m kmj e 205 \]jg> O0 hdggdji 6

A The highest density of active comparm@gsginftnumber and invested budget) is found in
some of the largest European éaeis, Rome, London, Madrid, Copashagdras over

a dispersed area in Belgium, Netherlands and Germany, northern Italy and northern Spain

TARGETED APPLIGATION

A Agood degree of application diversity exists in smart grid projects and the level of diversity |
remained steady over time. Smart Network Management and Smart Customer / Smart Hom:
the most targeted applicaties. control/automation systemsrtvéntpe controllability
and observability of the grid are quite consolidated and widdsneelaalziige number
of projects focusing on distributed ICT architectures for coordinating distributed resources

providing demand and supply fiexibilit

A Electric Vehicles to Grid integration is the main targeted application in Germany and Austrie
current focus ill on ensuring that the charging and communication infrastructure works

rather than on testing sophisti@ppdidationsithvehicleo-grid (V2G) servjces

A Focus on storage appears to be on the rise. Use of storage as additional solitge of grid flexi

is one of the key themes of the main projects that started in 2012 and 2013.

MULTINATIONAL CORAABONS

A The catalogue contair®s rhdltinational projects (37% of the total) which together manage
O,. 0+ hdggdji #/.Y ja oc’ o0jolg$) Hjm oc

12



funding. On average, 70% of the projects in a country (in terms of project number) &
multindbnal collaboratipns

A The majority of cooperation links are between organisations from older member states: I
organisations in multinational projects are almost exclusively from EU15 countries. There
very limited level of cooperation betigeaisations from new member states. Organisations
from Spain, France, Italy and Germany are the most active in setting up cooperation link
multinational projects. France is the top contributor while Switzerland is the top recipient in

multinaticad collaboration budget share ratio

A 15 countries/half of the countries analysed (NO, CH, IE, PL, HU, SK, LT, RO, LV, HR, BG, L

MT) receive 1 #ass from the total budget each and less than 5 % combined.

SMART METERDIGOUT

A This sectionmsmarises the results of a targeted analysis, performed by the JRC in cooperatic
with DG ENER, with reference to the electricity smart metering developments in the EL
national aggregated level and reflecting the situation as of July 2013. Aosusich&@0 mil
meters in Europe (ca. 72 % of EU customers) are expected to be deployed by 2020 with
nodh\o>_ dig noh io ja njh> 0.0 ]dggdji
technology is revealed to be Power Line Carrier (PLC) in tbn@®natiainPacket Radio
Service (GPRS)

A The expected penetration rate of nearly 72 % of EU electricity consumers falls short of the T
Energy Package target (80 % by 2020). 16 Member States (AT, DK, EE, FR, GR, IE, IT, LU
PL, RO, ES, SEUKidhave either planned or already deploy@ddeasiovart metering
systems; 3 Member States (DE, LV and SK) opteiefsnsatecnetering -oults.

4 Member States (BE, CZ, LT and PT) decided currently not to proeddd witiamation
meteing deployment; 4 Member States (BG, CY, HU and SI) currently have no CBA/
availabte

A Investment cegter smart metering point varies widely across EU Member States due tc
specific local conditions, communication technology and methodoleggain differen
Aji_p”™odi b oct >=< rdoc \i \ Accoumting only”™ j n o
for those countries that have completed or will be proceedingoutththieeakalage price
dn apmoc m m  _p”> _ oj\ nOnj-r." ;héeempdued aveage n k © A
benefit per metering point across EU Membibatkates completed or wiirbeeeding

13



~ ~

with electricity smart meteringmlo \ kk "\ mn oj ] O. +4 #gO, 2
savings of 3 ¢1.3 %)

Therels not yet an BElde consensus on the minimum set of smart metering system
functionalities recommended by the Commission (Recommendation 2012/148/EU), which &
line with available standards. Only half of the Member States proceedingievitth nation

out intend to deploy smart metering systems able to provide consumers (or a third party
their behalf) with frequent consumption data so that they can participate actively in th

electricity supply market

SMART CUSTONRERECTS

A An mcreasing numbmr projects are focusingttensmart customer, howes@nsumer

participation in these projects is still limited in size (typically up to 200@nsstoerers);
participating in trials are typically voloaseeand cannot be considerpresentative of

consumers in general

Organizations involved and investing in projects ftvesmgrooustomer are DSOs and
university/research cenlest of the smart customer projects are concentrated in a few

countries: Denmark, Francedled\etherlands

50 multinational projects focus specifically on smarts.cistsmeumbernsh been
increasing since 2008.

14



1. INTRODUCTION

A smart electricity grid opens the door to new applicationsaehihgampacts: providing the
capacit to safely integrate more renewable energy sources (RES), electric vehicles and distrik
generators into the network; delivering power more efficiently and reliably through demand resp
andcomprehensigentrol and monitoroagabilitiesising aomatic grid reconfiguration to prevent
or restore outages {ketiling capabilities); enabling consumers to have greater control over thei

electricity consumption and to actively participate in the electfi¢ityaharket

Mairncapabilities of temart gridystem inclutleeintegration and aggregatiaistfibuted energy
resources (distributed generafd@gectricvehicle, EV), demand response (DR) aratdérge
renewable energy sources {BHESJ][System integration is crucimlaiole these capabilitifs [

[19] Making themart gridgystem work requires the cooperation and integration of multidisciplinary
players with different business intenedtee adoption of new compatible business models and
regulationf®], [10],12}[14] Moreovett is imperative to make sure that consumers are on board, as
the extent of themart gri m\ i naj mh\ odj i ncjpg_ ]~ o\dgj m’
willingness to pay for its implemen2ali{izd]

At this stagemart gd projectareplaynga key role in shedding some light on how to move forward
in this challenging transitior2011 thereforethe JRC launched the first inventanarbfrid

projects in Epato collect lessons learned and assess current dey@ldginents

The participation of project coordinators and the reception diythieesapant gricommunity
were extreely positivét was thereforecidethatthe project inventarguld bearried ouwin a
regular bass® agdo constantly update the pictematft gridevelopmen®], [4]This study is the
2014update of the inventstgrtedut in 2011.

1.1 BOUNDARIESIHYPOTHESESTHEMART GRISTALOGUE

Thigublicationcludeand updatedl the information from the previous eaportamgrid projects,

and thereforeshoulaiot be paralleled with the preceding paplbstsed by JRiGcsome projects

are promoted later in their lifetime or even aftanphetio, the smart grid inventory had to be
updated with older projects thahavérand in the past. Also sofeetpnmay suffer modifications
duringheir lifetime (in terms of budget, end dates etc.).

In line with the definitiosrart griglweadoptethe followingllesand hypothesexompilingur

database and this report

15



General:

A We included projects focusing on individual new energy technologies and resources (e.g

storage devicekectric vehicles, distributed reneyealgleators) only if their integration in

the grid was also part of the groject

We included projectsedath making the grid smarter (through new technologies and new ICT
capabilities)

All the aggregations done for @@y3be incomplétieisis appliddefor all starting years,

but in a lesser degree). Some projgectsrarethter in their lifetime and insufficient or no
information is available for them. This is why most of the aggregations for 2013 show
decrease in number or investment campadeti

We included projects starting in 2014 but we avoided presenting aggregated data for this y
sincehis is jush partial aggregationore projects will start later in the year or we couldn't
findinformation dhe ones that started)

We did not include projects ealrat making the grid stronger (e.g. through new lines,
substations and power plants) using conventional design approaches

Wedidnot include projects where significant information gaps did not allow a reliable proje

assessment

Project budget and funding sources:

A

A

A

We included projdeiskingoudgetinformatiorbut they were not counted in any of the
analysigwvolving investment.
Most of the projects have more than one smart grid applecanetwork management
smartcustomer and smart hetadThe budget of a project was equialbdutween the
applications of that specific prajactugh in some cases this mect. This information
proved difficult to find.
If time was used as a falcisome of astudieshe following tveaseanapear:
1 Budget division by starting feayearly aggregatitmes entirproject budget was
allocated tihe starting ye@ee sparklin®,
1 Budget division considering the lifetime of th&peojebbudghis may not apply
for some projectse tproject budget was distributed equally over the lifetime of the project

(division between the budget and the period, in yearsseerspathfjr eess=s

Participating organisatomsimplementation sites

A

16

The bdgebf projecwasequally distributed between the participating partners. We know that

this isnot an ideal approach but the information regarding the share distribution between th



partners wast available for most projects in our dataddgmnally this is onehef
simplesassumptions

A Themajority of projedtavebeen classified agathst funding sourceterior(European
Commission, private, national, regiftatargmall minority of projeatscouldnfindthe
exact fundg sourceowe created an additional category named "Unclassified" (amounting to 2
%of the total budget).

A Some organisats may participate in moredharproject. Because of these duplicates we
had to coin for this report the term of "participagianimber of organisations is always
lower than the number of participations, since some organisations are counted more than or

A For he budgetllocationio the implementation siesoss different countries, a weighted
method was usgdr therojects with one sitejiivestmds were assigned to the countries
hosting thienplementation sit€Ehe budgetdf the pojects with several implementation sites

(inone or mowuntrigsvereadistributedvenly among tites

1.2 AN OPEN PLATHIBRIDATA COLLEANNISSEMINATION

The JRC inventory exercise taghligithber of importd@ssonsaboutthe dissemination and
sharing afmart gridesults and experiences

V Caution in sharing quantitative data and lessonsgsdahmedajority of projects shared
information on a voluntary bdats,confidentiality and reluctance to sbgativeesults still
represent a barrier to -ddaring

V Lack of a comminteresfor data sharing and anal@sigying outcampletand detailed
mapping afmart grighrojects in Europe proved challsingmgonitgave close to no information
available to the general public. A great percentage of the projects in our inventory were found only
an active internet search for a¢av Most of this information proved to be really fragmented,
inconsistent or sedintradictory. For a multitude of motives, some project coordinators are nof
interested in sharing their project informatiohreiigbs website or other means. Otbgercts
arepromotedhen they are already in a completion\&aigeind a considerable number of projects
that we couldn't include in our inventory because ofrdefitiatibthatdid not alie a reliable
project assessment

V Fragmentation ofiatives for sharing project re3hese ia need to keep tramfkand
coordinate initiativessomart gril and to exchange data and results. lfasisbe the positive

experienseof the2011 and 2012 smart grigorojectmapping exerdsthe JRC seaserit in
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institutional actaastingas reference points for several stakehbidarithg aduplication and

fragmentation of initiatives.

Against this backgroun&the> %2n ] mj wWas tceestablisgn epert ppatfogm for the callecti
and dissemination of project infornmataiving aNMember States, international satgzms and
energpperatord hereforen online questionn&iieavailablehichallove thestandardéd input of

data by project coordingtorglifyinthe data@llection and processing phases.

Thedatacollectedhave beenhecked for consistency and includedJRCiheart grigroject

database, whicimctionas the single repository of Eurspeaingrigrojects. The JRC will regularly
publish an updated version of the database (all financial/leconomic information will be trea
confidentially and only aggregated data will be published) to be used by different users (institutic

industriaetq. Allusers are encouraged to contribute to the mapping exercise.

An instrumental role is playedetwsuasation platforminkedo the JRC databageichmap
projects across EurBpejectlatacan be tracked on the JRC WeBhkiteinterested pasiare
encouraged to use the database to create their sationiplatiorm or perform their own tailored

analysis.

13 THBEHRQUESTIONNAIRE

Themainideabehindhe survey was that any smart grid project, having one or more technical
applications, sspportedy one or more organizations that will need to providegdndoihgror
resources. Figure 1.1 illustrates alhtlieg sources, organization typéseamain smart grid
applications. Thdioa questionnaire (see Annex Il) includes the following sections.

Projeabvervievinformation

1 Projectame, acronym, brief descrigiidactdetails, website;

i Start and end dates;

1 Stage of development (R&@nd&ation and deployment);

1 Participating orgationsparticipating countries (name, aduolgessstion typerole, leader
or partner)

1 Implementation sites (location);

1 Project benefitggoview of project resautid the main challengedessons learned.
Projedtinanciahformation

1 Total project investment

* ses.jrc.ec.europa.eu
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1 Total investment division between the sources ¢@hdtindagundingirépean Commission
funding, regulatory funding, private investomelmsg) body or program
Maimroject applications

This section includes information about which functitayleetamt)e project is contributing

to and the maiachnical parameters (grid characteristics in terms of voltage or power level, number
users involved, numbé&\band E¥arging stations or of smart meterBesadp this the survey
includes a small section enclosing specific technidalcAnecabguestions connected to the smart
metering application.

Consumé@rvolvemenind social impact

This section includes qualitidsequantitativeformation abootimber of users, target sector,
specific strategies and results achieved in the project omwamsumedé.g. main motivational
factors used tavolveconsumersnain observednieéits for consumertq. andsocial issues

addressed by the projecs@eigl acceptance, job creation/loss, safety, vulnerable cansumers, etc.)

Distribution system operator

UEISHIEE EEitE Smart Network Management

operator
Energy company/ Utility compar
Energy retailer/ Electricity servit Integration of DER
provider
National Generation company Integration of large scale RES

Manufacturer/ Engineering servit Aggregation (Demand

Regulatory Contractgg n?pp:r:)?tor/ Manage Response, VPP)
® ®
FUNDING ORGANISATIONS APPLICATIONS
° °

European Commission  IT company and Telecom Smart Customer and Smart

Home
[ J [ J
Private University/Research Electric Vehicles and V2G
centre/Consultancy applications
[ ] [ ]
Municipalities/Public .
Authority/Government Smart Metering
[ J
Association Other
Other

Figure 1.3mart grid project overviiemding source, participating organisations, applications

19



1.4 R&DDEMONSTRATIONARNIDYMENT
The projects surveyegte classifieith two categories: R&D agmobstration deployment

categorieJo identify R&D projects we used the definition in the Frascati Manual, according to wt
R&D projects comprisaive work undertaken on a systematic basis in order to increase the stock
knowledge, including knowledge of man, culture and society, and the use of this stock of knowl
devise neapplicatiorj2y. Theerm R&D covers three activitiestdsasich, applied research and

experimental development.

Demonstration projects caedsrdedl n  \ Y4k mbefgrdmanketingTihe doncept includes
projects designed to test the performaneehoiology in different operational environmengts, thr

to full market trials in which the technology is used inimsistitatien2¢|. Theaim of lhese
projectss to expos the technology to realistic user environments to test its suitability for more
widespread use

Finally, deploymand rolbutprojects refer to the
implementation of a technology, application or
system as a default solution within the%project
geographical boundar@sieSleployment projects
R are nationwide; others are limited simader
geographical area.

R As shown iFigurel.2 there is an inverse

relationship betweesk and cosihroughthe
different stages of maturity of a technology or
application, from [R& demonstration up to final

roltout.Clearly the boundaries between the different

phases are blurred. Projects might have both an R&D

phase and a demonstration floasexamplén
these cases, for the sake of simplicity, we have
Figure 2Risk and cost levels in assigned the projextthe stage that seemed to

R&D, demonstration andublrojects best charactamithe project and to whiohst

project timand budget were allocated

In charactang thdevel of maturity of a projae havelsoconsidereather factors, likeoject
size and budget, the numbetypadof partners involved and the level of maturity of a certain

application in general and in the area where the project was implemented.
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In our report the demonstration and deployment were merged in aaeedtéD&®" or "Demo

and Deploymestfice in most cases there is a fine line between these two sets

15 SMART METERINHAMSERICPROJECTS

Asbecame clear frahe 2011and 2012nventoes smart metering is the area wheraost
significant progrdsasbeen made throughout Europectlthe largedeployment projects in our
catalogue are essentially smart meteongstoll

Smart metering rolits and largeale pilosccount for masft the total investmefithe projects
surveyedn the present report the smart metering roll outs and large scale pilots were analyse
independently tfie Smart meterinthapter) from the rest of the smart grid projects.

More specifically, we can distinguish three dgpes$ miketering projesisart metering folits
(withregional or national coveraggjrt metering pilots (typfcallyonductinige CBA of a fullroll

out) and smart metering installations which are part sfreamvigiegirojectProjects itis last
categortypeVonm\ _ diyidirig lineebveesmart grigrojects and smart metering pildese
covereth bottsets oanalysis this report

Figurel.3shows thénksbetween thgmartgrid and smart metering project subsets analysed in

following chaptdijectsn the arehighlighted nedarecommon to both analyses.

Smart metering installations which
are a part of a wider smart grid
demonstration projects

SMART GRID SMART METERING
PROJECTS PROJECTS

Figure 2 Smart grid and smart metering project subsets covered in(the gnedrsizart is not included)

16 DATACOLLECTION PROCGESHH14INVENTORY
The otine questionnaire waslatedn Augusf013. In this report only {h®jects submittby

Januarn2014 wereconsidered@he ofine questionnaire remains open for the next edition of the
inventory.

In parallel weonducted thorougland extensiwearch of project informatieine and through
participation osonferences and workshops. Wenttaetedoproject coordinatoestly taskfor

more informatiomthe odine form.

Data collected from respondents werectieakéth various ways ensure consistency. For all

projects we checked the waetdfsitee projectvfiereapplicablegnd of the lead organisation to
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corroborate the information we ret@hedliscrepanciegere foundr the template was not clear
enouglwe also contacted l#aorganisatidsye-mailor phone.

Based on the data validation premesprojects have bemmnittedas the data was considered not
sufficiently reliabldnese projects, along with projects not yet included/known/started, will be conside
for inclusion in the next edititreaport, provided that reliable/complete information isAdelivered.
mentioned beford, the aggregations done for 2013 enaycamplete (this is applicable for all
starting years, but in a lesser degineesne projects are advertised later in their. Titegnee

why most of the aggregations for 2013 slealinean number or investment compared to\2012.
alsocountedprojects starting in 2014 budidanot shoaggregated data for this year since this is
justanincompletaggregation (more projects will start later in the year or we couldn't find the one:s
that started).

S Database UOther UOnline DPreactive ‘Database

2012 databases survey search 2013
internet
search of
project
information

Figure 1.4 Data collection and valtatiess for the 2013 inventory update

Lastly weestablishelihks with research institutions which hadpatvdadgdome sort anart
orid project inventory and went through their datajmseslgheckingll relevant information

beforantegrating iih our databageeeFigurd 4).

17 REPORT STRUCTURE

The analysis of $maart griproject¢Chapter2to 7) represesthemain pillaof the reporthese
will be completed by a chapter dedicated to large smart metering projects and chapter studying

consumer involvement and the social implications of the smart grid projects.

Chapter 2 preseart overviewfthe Europeamart grigrojectsaggrgating project datad giving

general information

Chapter &nalyssthe smart grid projects considering their funding sources.
Chapter gresergan overview of the organisatigalved in the smart grid sector
Chapter 5 studtbe main applications targeted by the projects.

Chapter 6 analyses the cooperation and the relationships between the European countries.
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Chapter presersta micregperspectivicusingnindividuamart grigrojects.
Chaptes preserstan overview thfe activities on smart metering in Europe.
Chapter §ives an insight into the smart customer and smart home projects

Finallyhe reponds witB annexethe first one gisadditionatharts, maps and figures that bring
furtherinformation to the smisting in the main part of the report, the secoedtbrdgmat

of the o#line survey and the third annexs atistof the projects included in our inventory

Chapters 2 to 7 follow the same structure, with memazedifi@f them will inclu@eside some
otherspecifistudiesthe following analyses:

A ageneral overvi@atals, averages)

A by stage of developm@&&D aridemo & Deploynment
A Dbystarting yegfrom 2004 to 2013)
A

by geograplfiuropean countries)
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2. SMART GRID PROJECTS IN EUROPE: OVERVIEW

In this chapter we psaiect data to support an analysscofirends and developmeotgerning

smart grglin Europe from different perspeétav@gll focus emart grigrojects only, considering

R&D anbBemo& Deploymerstages of developmAstmentioned,atrmeteringilots and reduts

will beanalysenh Chapte andare therefore excluded frorarthlysi that follosy

2.1 THE BIG PICTURE

Figure 2 Geographicallpma than half of the smart g
budget can be found inside the circle

Total: 459 projects Total: 3.15 billién

in 47 countries

Average: 7.5 millidn
422 with budget information

221 ongoing projects: 2 biflion Involved in more than one projec

287 national projects
(73 projects having more than
one partner)

(with an average of 9 miffion
per project)

238 completed projects: 1.15

billiorO(with an average of 5

172 multinational projects tf
milliorOper project)

(with an average of 6 countries
per project)

Largest investments:
Average project duration: France and UK

33 months

Oc  E MBmart-Grd, database contains
459 smart grid R&D dpeino & Deployment
projects fromlla28 European Union countries.
Switzerland and Norwagre studiedtogether

with theEU28 countries since they are present in a
substantial number of projects with EU countries.
Other 17 non EU countries are represented in the
inventory by their participating organisdimns.

total investmenof the smart gridrgpects

0 §. Figlre 2give® aoughg g d j i
outline of the European smart grid scene.

IMPLEMENTATION

Total: 578 sites

\'hj pion

Total: 1670 organisations
°
2900 participations 33 countries

°

L Average: 3 sites per project
700 organisations g Perprol

°
Most active company: 45 projec Most sites:
(from Denmark) Germany (77) and ltaly (75)
°

Most active organisation types:
Universities/ Research centres
Consultancies and DSOs

Biggest number of sites per
project: 30 sites

Average: 6 partners per project

Figur@2 Summary efmartgridprojects in the POIRC catalogue

®This is only an illustration. There are other additional significant isolated investment centres.
®37 out of the 459 projects in the inventory have no budget information.
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The database includes 211 R&D projects and 248 Demo andpdgpldgm@ingures)2.
Considering the number of countries involved tteneudtinational projects with an average of 6
countries per proj€itca 796 of the 87 national projects have only one partitipanternet

search that we performeavided evidence regardiagekxistence of other European smhart gr
projectBecause of insufficient data we couldn't include them in our inventory. These projects wil
considered for inclusion in the next edition of the report, providedctmpletiaiviformation is
obtained

Without budget
A information 37

Rl a0 B
400 - - | - - - - - -/ - - - - [ - - - - - - - - - - - - ---------
(2]
D 350 - (I - - - - - A - - - - - .
2
o
R R R R
B 250 - N
@
2200 - ST R - - N - N -
S National
Z 150 +-- [ - - - - - - Y . - - - - - - 057  (EEE
100 1-- [ - - - - - - A R - - - - - — I, - - - - - - - - -------------
S0 T I Other 2030F
0 _ B R
*not added to the total number, not enough data collectec
Figur@ 3 Total number Bliropeamart grid projets to and including 2014)
Oc Ao\ ]\ n" di "gp_"n M!? Kk mmi#ion”andnDemodaodc  \

deployment projects with a total budgeuntD - . milion(Figure 2. These figures apply only
to 422 projects from our database since 37 projects have no budgevenfoaldtivolftain the

figurey
3500 -~ Undlassified "o
i:oé**
3000 4--FE
Q
2
= 2500 {-- . - IR -
@
820004 -0 B
2
o
5 Total budget
Q- ~
o 1500 1-- ETEIVoll I
2 D&D _
$1000 - 2320MCr NN National [l
s 1800M&¥
m
500 +--f . B
0 -

*Qut of the 459 projects 37 have no budget information;
*Unknown funding source

Figur@4 Total budget Bfiropeasmart grid projeéts to and including 2014)
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Themulti \ odj i \ g k mj380millionar 43\%vf teitotal badget @ompared & 37

from the number of projects persp&cmva@hof the total budget the funding sisuroeavailable

This will natfluence the figuneghis chapter.

Oc' kmje ~on npmg t  _ c"ang an average\dgration\ob33 mdntps. b * «
Demo and Development projects have a significaatigramgbedget than the R&D progexts

slightly higher than ¢jemeral average (Figuje 2.5

Average budget of projects, millicd
w
N

Average [N Average |
total budget D&D budget Average
T ca.7.5M) [ ca.10.2M0 il R&D budget
ca.4.3\N0

*Qut of the 459 projects 37 have no budget information
Figur@5 Average budget of smart grid projects by stage of development

= N b 0
!

2005

2006

2007

2009 m Ongoing projects
m Starting projects

Figur@6 Starting and ongoing smatrt grids projects per year

"Not considering the 37 projects without budget information.
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48 % of the projects surveyed are still ongoingo(witb & g ] @00 rillioa), njost of Ghem

ending by 2017. FiguéeilRistrates the starting projects and the active projects, both by year. To
calculate the activity each project was-cofmtezhch year in its lifetime. The decrease in starting
and active projects for 2013 and 2104 may be caused by the reasons mentioned in the introduc
chaptér A general increase in the nunsipearofgrigrojects is seen over the years, 2012 being one

of the most active years.

2.2 PROJECT MATURITY

Figur®.7shows the number R&D &rcho& Deploymenirojectdyyear and the yearly fluctuation
in percentageompared to the previous. yearpata for 2@Imay bancomplet&tartingvith
2009 we can identify a phase where we obsdraeatic increasethe number ahartgrid
projects starting each y&lso in this phase we can obbattvehe increage number of R&D
projectdsn't so intensjveompared to the stegdywthof the Demo& Deploymenprojects,

suggesting theame ofhe smargrid technolieghavereached a mature stage, safe for deployment.

70 é S
© [{e)
+ -
60
50 2
mR&D = Demo & Deployment ?

T N e S S T -—as}§o

{5 a9 N HE Nl .3

7 e ST | | | e | [ || -

10 > BE BEE BE BE

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Figur@.7Smart grid projects number per year and stage of development
(and yearly fluctuatiopercentageompared to the previous year

Concerning thfirancial sid€jgure &.illustrateshe investmem R&D an@emo& Deployment
projects by yeAs said aboveetdata for 20i8partialThenvestments in smart grid projects since
-++3 c¢c\qg > Aj i s@mlonayedhe levelsiihdscommitted i©20ahd2012
isnotable h j m~ oc\ i O 2 Based lord theginfgrmation in the catatogue, this can be
attributed to sonteggepublichfunded projects, in particular theafickt &f projects funded by the

®See subchaplet Boundaries and hypotheses of the smart grid catalogue;
%It is assumed that the whole project isumliprated to the starting year of the project.
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Low Carbon Network Fund (LCNF) ja signifiKsanmtumber of largeale demonstratbinsinced
undeFP7 owithEuropean regional funding.

600
A
S
(<)
<
500 Y
m R&D = Demo & Deployment
@ 400 < °
= n S
€ © <
- S '
& 300 = -
o N
2 ) R
7 2 @ &
o 200 + g %_ +
g 8% 3 3 ¥
100 S 2 oF T ‘RN ml
ey oy %7
0l Mem o M ull

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Figur@.8Smart grid projects budget per year and stage of development
(and yearly fluctuatiopercentagecompared to the previoug year

Figure&.9 showghe averagerojecbudget across the yeBetweef0® and2013, the average
budgefor R&D projectariela mj h  7Cbmillianjvithid® highestalues ig004, 2005 and 2013
(fewer projects in the early ye@aeslalR&D projects have \ g =~ m\ b43milliopFothe o | a
Demoé& Deploymerrojectsn the periodetweer2007and 2@3, the average budgesituated
] ° o r 7 miliion &0@14 million

30
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m R&D mDemo & Deployment

Budget, milliéh

=
o
L

N
o
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1

2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

Figur@.9Smart grid projeatseragbudget per year and stage of development
(and yearly fluctuation in percentagepared to the previoug year

Overall between 2007 and 2013 the typical smak gnij e = ~ o ] po_mblioncandrwent mo =~ _

pk ®jhd@&gdji ' OO7rilkoh\mi® 77 midlign, the projects with the lowest,
respectively highest budgets.
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2.3 PROJECT SCALE AMIEBIBRANGE

The analysis in the previous section considers only the aggregated amount of investment over the
without consideringititividalsize of the projects. An overall high level of infilestirgeat an

a counthycould be achieved through a fewstalgedemonstrators or a high number -gtataall

projects. The latter scenario might suggest a more exploratory apgtogieth apications,
whereas the former might imply that investment is being focused on more consolidated application:

Togive an impressiortt@ budget size of the projeasr databasagur210 shows the budget
of all the smart grid projéctthe catalogdeBy clustering projects with similar budgets, we have

identified five different project sizes:

 Verysmai~\ g° kmjeh@tigg8j Imilior; >~ 0O ©O) 8
T Smath~\ g kmj e Hdqddj]imidon; > iO 02)-0 0
f Mediurscalkk mj e~ ~ o n 5h d g godj imillioni® 20 0- +
1 Largem~\ g Kk mj e htdogngdd j]imillkdni~ ~ iO Q + +
f Verylarge ~\ g~ kmj emitoo.n5 \]jgqg> O . +

L L R A AR
AR RBAR T

Figure 2.10 Budget categories distribution
(each line is a project; bottom chart is @nzthentop chart)

30My =p
20My =p_DbO
75y =p _bod
25y =p_bd
Budget < 2.6M

.
>

0O 200 400 600 800 1000 O 25 50 75 100 125 150 175
Budget, milliéh Number of projects

Figur@.11Project distribution by budget category
Left: investment; Right: numerical;

¥1he 37 projects missing budget information were not considered.
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Figure.11shows the total share of each cluster in terms ofrigimnbed (budgdeff). Most

smart grid projects in the catalogue (@68aphdhave a budgenalleo ¢ \ i milfiod pr@dl can
ocpn ] g\ In"gg _Y-Ay\lmpidé&sahhthg ggame percemtoggcts have a

] p_b o ] gj r7.5mikionEvandhough the majprity of(rojects are small enes, mor
than 50%0o0f the total smart grid budget is found in large and very large scale projeésimand only 25

small and very small projects.

In terms of both number and hutlgetvorth noting tkat ~ -A2h\h§d g% ~gpno m dn
expense @ ¢~ Yagn mtg n¥A\ggpnon™M g\'i% “ogcp n o¥abm _ddnp hn ¢ m
Y%2og\ mb ¥d\Wmb_ W\t % ji n) Di joc m rjm_n' ocC
positive signs in terms of the scalability and ofatldatgd smart grid applicatBafere2006,

kmj e > ~on r do cmilipnpaccountediioe ajagitpfrthe ©tal#nvestment. In 2013

this shardecreased considerablfavour of large and very-trge projects, which now represent

the bulk of investments in SG projects.

2.4 GEOGRAPHICAL TIBNB

The total number of 459 smart grid proieidaednainly étween thEuropean Unimember
stateswith some other participation, most notably from Europe but also fromaAasma] Austral
Americas. The average number of projects per Eunapmartrymscaround 40 but this hdkes

large disparities.

140

100 48
I ‘ I I I I m R&D m Demonstration and Deployment

Figure 22Number of projects per stage of development and country

Seven countries (Figd® are involved annumber of smart girdjectshat is greatehanthe
doubld averagenith Germany being involved in the highest number of them. In the vast majority ¢
countries there is a balanced ratio between the participation in the R&D and Demo & Deploy

progects with the notable exception of Denmark where the number of R&D projects is almost three t
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largerthan tie numbeof Demo & DeploymamjectsThis case shows the position of Denmark as
leader in research and innovation in the field of srpartiguidsly the initial stages. In a similar
situation is Finland although with not such a big difference between the types ofvpregects. As we
later this is related to high percentage of budget alewgtitsR&D by the universities and
research entities in these countries. A slightly higher number of Demo & Deployment projects thar

projects can be found in United Kingdom, ganddéddigonnectad thér large programs of smart

meteringsome of thepart of a wider smart grioject
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Figur@.13Number of pro

jects per stage of development and country

The countries wathumber of projects above the average are all situated in the western or souther

part of the continent (Figli®,2he eastern part countries showregnodest figures, well below

the average.

The total budget of app@B£50 millioriollows closely the same pattern of distribution among
countriesvith a slightly different order (Figure 2.14). Masves$timergoes to France and United
Kingdom each managing more tBafidrh the total budget (Figures 2.15 and 2.16). The distribution
of budget according to the stage of development shows a net dominance of Demo & Deployr

projects in all the countries vétexbeption of Finland, Denmark and Slovakia which attracted more

money into R&D projects.
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m R&D = Demo & Deployment

FRUKDEESIT DKNLBESEAT FI PTGRCZSINOCHIE PLHUSKLTROLVHRBGLUCYEEMT
Figur®.14Distribution tftalbudget per stage of development and tuntry

Figur@.15Distribution tftalbudget per stage of development and country

As in the case of the number of projects, mainly the countries in the western and southern part o
continent manage the largest shares of theTlogetfetthe easterrcountries hardiycceeah

getingmore than %from the total budget.

" For a percentage distributimmadbudget per stage of development and smrifigure tAnnex |
For a normal and a percentage distribptioateindEuropean Commishindinger stage of development and
countrgee Figures AAZB A.4 and Adhnex I.
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