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Executive summary

The European energy and climate change target2080 and beyond require a major
acceleration of the development and deployment adt-effective low-carbon energy
technologies, as proposed in the SET Plansifgle, stronger and smarter European
electricity grid will have a central role to accommodate the resulting massive
deployment of renewable and decentralised energy sources.

The European Electricity Grid Initiative (EEGI) pases a 9-year European research,
development and demonstration (RD&D) programmeaitat! by electricity transmission and
distribution network operators to accelerate iniovaand the development of the electricity
networks of the future in Europe, a so-cal®ahart Grid The Smart Grid will be a user-
centred, market-based, interactive, reliable, Bexi and sustainable electrical network
system. Its deployment will start progressively rothee period from 2010 to 2030 and result
in benefits such as:

. Increased hosting capacity for renewable and Higied sources of electricity;
. The integration of national networks into a markased, truly pan-European
network;

. A high level of quality of electricity supply tolalustomers;
. The active participation of users in markets anergy efficiency;
. The anticipation of new developments such as arpssg/e electrification of

transport;

. An economically efficient deployment of future netks, for the benefit of grid
users;

. The opening of business opportunities and marl@taéw players in the smart
grids arena.

In particular, the EEGI is an enabler of all SEBRrPlow-carbon technology initiatives, in
particular on solar and wind generation, since riutelectricity networks will connect new
energy resources to the final users and enablemti@agement of complex interactions
between energy producers and users.

A European-level planning and implementation of Bl RD&D programme is necessary
to avoid unnecessary duplication of efforts, praribie replication of new developments and
the exchange of best practices. In case of Europpaaemission networks and markets it is
crucial to ensure appropriate cross-border cootidinaof planning and operations. The
Initiative will also promote solutions that suppoiEuropean standardisation and
interoperability.

The proposed RD&D programme focuses on system mtrmv rather than on technology
innovation, and addresses the challenge of integratew technologies under real life
working conditions and validating the results. Tedwork operators are responsible for the
secure operation of the electricity system: thegdnéherefore to lead the tests of new
solutions through large scale demonstration prsjecthe demonstrations of new
developments will allow evaluating their benefitsstimating their costs, and preparing
scaling up and replication for an accelerated tgkéy all network operators.
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The demonstrations also require the involvementséarch players and market participants
such as generators, users, retailers, T&D manufastu ICT (Information and
Communication Technology) providers and smart metanufacturers. These stakeholders
have been consulted in the preparation of the progre and are expected to play an
important role in the implementation of the progect

The present document proposes a 9-year RD&D pragemor electricity networks with a
cost estimated at 2 B€ covering the expected paation of regulated networks, market
players, research centres and universities. It dusscover the costs of deploying the
solutions across Europe. A detailed implementagitam is also provided, covering priority
projects that should start urgently, in the per&@d0-2012. The investment in the priority
projects is estimated at 1 B€ to cover their fultation.

The operation of electricity networks is regulagetl remunerated, with tariffs defined by
regulatory authorities. In most cases, currentfftasthemes do not provide sufficient
incentives to support large scale RD&D projectsisThtuation is expected to evolve in the
future as the Third Internal Energy Market packingesees that tariffs incentives should
support a number of research activities. Regudadoe expected to have an important role in
the development and implementation of the prograrantehave been closely consulted in its
preparation.

In order not to delay priority projects, a signaéit support from public sources (EC and
member states) is needed in a transition phasaceniivize the participation of network
operators until new tariff incentives are implenseht Public support may also need to
accelerate particular technology developments otiviaite the participation of free market
players such as electricity retailers.

The Transmission System Operators (TSO's) havetedtethe ENTSO-E association

mandated by the Third Internal Energy Market paekad number of Distribution system

operators (DSOs) have created an ad-hoc assogigier’European DSO Association for
Smart Grids", open to wide membership. The two @asons propose to play an important
role in the planning, monitoring and disseminatodrthe result to all network operators and
will ensure the openness of the Initiative. A stalder board will be setup to ensure that all
parties are consulted on the programming and imgh¢ation of the Initiative.

A close coordination of the EEGI with other initegts of the SET Plan has been initiated, in
particular with the Solar and Wind initiatives. $hicoordination should be pursued
throughout the development of their implementation.
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1. Vision and objectives

1.1. Background

The current Electricity Networks in Europe are rhodtased on technology that was
developed more than 30 years ago, and the neadrfovation has until now been limited.
The electricity system has been designed for one-eveergy flows from large centralized
fully controllable power plants to the customershat other end of the network.

A set of recent developments are about to changeitture and put the Electricity networks
under pressure to change. The drivers for changebath external to the network, like
preparing for a low-carbon future, as well as in&kr like the need for replacement of an
aging infrastructure.

One of the main external drivers is the EU Enenggt €limate Package” which has set out
ambitions targets for 2020 and beyond:

. 20 % reduction of GHG emissions (when compared to9B0 levels)
. 20 % of renewable energy sources in the EU 27 engrgnix (today 6.5 %)

. 20 % reduction in the primary energy used (saving 3 % compared to 2006
levels)
in compliance with the three pillars of the EU epempolicy (i.e., security of supply,
sustainability and market efficiency).

Since the other main energy consuming sectorsspah and heating, are unlikely to reach
the target of 20% of renewable sources, electrgggeration will have to do “more than its
share”, probably close to 30-35% for the renewédniget to be met.

Following these political targets, the SET Plan hasn created to develop the technologies
needed to meet these political targets and atdaheegime ensure that European companies
can benefit from the opportunities of a new apphodo electricity generation and
consumption. Electricity Grids are defined in theTSPlan as one of the critical areas that
needs to be addressed to prepare for a low-cattioref

In parallel, the Third Energy Package, adoptedhgyEuropean Parlament and the Council in
July 2009, pushes the Member States, the RegulatarNetwork Operators to deploy smart
meters or smart grids, and more generally to launobvation programs with appropriate

remuneration schemes for the Electricity netwankparticular:

. In the regulation applicable to transmission operabrs

“....ENTSO-E shall adopt common network operationistoim ensure co-ordination of
network operation in normal and emergency condgjomcluding a common incidents
classification scale, ancesearch plans'....

“...The annual work program shall contain a list addscription of the network codes to be
prepared, a plan on coordination of operation o tietwork, andesearch and development
activities, to be realized in that year, and an indicativéecaar”....
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. In the regulation applicable to transmission and dstribution

“...In fixing or approving thetariffs or methodologies and the balancing services, the
regulatory authorities shall ensure that transnmossiand distribution system operators are
granted appropriate incentives, over both the short and long term, to increadeciehcies,
foster market integration and security of supplg aapport the relatedesearch activities'..

. The future role of Intelligent metering for Electricity

“...Member States should encourage the modernizatiahstribution networks, e.g. through
the introduction obmart grids, which should be built in a way that encouragesedéralized
generation and energy efficiency”...

“...In order to promote energy efficiency, Membert&taor when the Member State has so
provided, the regulatory authority shall stronglgcommend that electricity undertakings
optimize the use of electricity, for example byvpimg energy management services,
developing innovative pricing formulas or introdagiintelligent metering systems or smart
grids where appropriate”...

“...Member States shall ensure the implementatiomtefligent metering systems that shall
assist the active participation of consumers in thkectricity supply market. The
implementation of those metering systems may hectub an economic assessment of all
the long-term costs and benefits to the marketthedndividual consumer or which form of
intelligent metering is economically reasonable amubt-effective and which timeframe is
feasible for their distribution”...

Overall, these new developments represent a setpafrtant challenges for the whole electric
system which cannot be met with a traditional bessssas-usual approach.

1.2. The initiative of the network operators

In the framework of the SET Plan, a group of Eieityr Transmissioh and Distributiof
Network operators have defined together the Eumodactricity Grids Initiative (EEGI), a
common Research, Development and Demonstration (RD§rogram to accelerate
innovation and address the most critical elecirisiystem issues to reach the targets on
energy and climate for 2020 and beyond.

These European climate targets represent a hudéerdm for the European electricity
networks because they will have to host and ballarge amounts of electricity coming from
variable renewable sources and from a large nurabéistributed sources. This transition
requires a major step-change at system level tarerbat the networks will not become a
bottleneck to reach the climate goals. Current stments in RD&D on the electricity

networks are insufficient to support this change arust be accelerated.

! The program on distribution networks has beeriaititl by 7 European TSOs: Amprion, Elia, Red Efiet
RTE, Tennet, Transpower and 50Herz.
% The program on distribution networks has beeriaiteitl by 7 European DSOs representing about 608eof
customer connection points in Europe: CEZ, EON | Haelf, Iberdrola, RWE and Vattenfall.
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A first draft of a detailed plan with descriptiooSRD&D projects and budgets was delivered
by the EEGIin July 2009. This proposal has since then beetudsed with other
stakeholders, both in the SET plan conferenceaekBiolm in October 2009 and in dedicated
workshops, with the regulators, the Member Stdtes,European Commission and the ETP
Smart Grids Platform where all the major stakehsldee represented. The main results of
these discussion have been subsequently integratied program.

The programme described in the present documepbpes a new organization of RD&D for
electricity networks, and outlines a 9-year overplogramme including a detailed
implementation plan for 2010-2012 with its assamlatosts, benefits and financing plan. The
detailed implementation plan will be periodicallgviewed every year to create a rolling,
always up-to-date planning.

The 9-year programme costs are evaluated at 2B&hantbtal costs of the projects to be
started over the period 2010-2012 are evaluatédB#t

Specific features distinguish the grid initiativerh the other initiatives in the SET Plan.

First, many basic technologies and new generatomponents have been developed over the
last 10-20 years. The main challenge today is tegmate innovative and developed
technologies in the electricity system and to \atkdtheir performance under real life
working conditions. The program is therefore foogson the electricitgystem innovation,

a natural and legal responsibility of the netwonBemators, rather than on technology
innovation, which is usually pursued by manufaatsiréhe program will also prepare scaling
up and replication rules for an early take-up by participating network operators through
the network operators associations.

Second, the solutions to be validated within thil Gitiative are enablers dll the other
energy technology initiatives in particular Solar and Wind: indeed, increasitng
contribution of renewable generation to the elettirimix requires a stronger and smarter
grid, capable of integrating more distributed egaegsources (DER).

Third, network operators must be leading the RD&idjgrts since the validity of the
developed innovations needs the implementation eah metworks undereal operating
conditions. The network operators are directly responsibletlie secure operationof the
networks under any condition, including the testofgnew solutions through large scale
demonstration projects. Other market participarike Igenerators, manufactures, ICT
providers etc have been and will be heavily invdluethe program.

Fourth, the operation of electricity networks igukated, with tariffs defined by regulatory
authorities. In most European countries, currenfftachemesdo not include sufficient
incentives to launch the large scale RD&D projects that aseded and identified in the
EEGI program.

The EEGI programme covers the period 2010-2018rdsutlts from the projects will already
be available gradually starting from 2015. The dgplent of these results should be
launched concurrently with the RD&D program to wadltor the 2020 targets to be met, with
the deployment activities continuing also well beg@020.
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1.3. The network operators vision for 2020

The EEGI has been created by Network operatorsctelerate the development of the
electricity networks of the future in Europe, acadled Smart Grid, capable of meeting the
new challenges. The Smart Grid will be a user-eghtinteractive, reliable, flexible, and
sustainable electrical network system, and netwapkrators must play a key role in its
development. In particular the network operatoriovisfor the future electricity network
implies that by 2020 the electricity networks inr&ee shouldt

1. Actively integrate efficient new generation and consumptiomodels,in particular.:

o
o
o

o
o

Integratenew intermittent renewable resourcest the different voltage levels
Enable and integratective demandfrom end users

Enable and integrate new electricity uses, in paldr recharging infrastructure
for electric vehiclesand increasing electric heatirtie@t pumps)

Support and enablkenergy efficiencyby end users.

Enable newbusiness opportunitiesand innovations for market players

2. Coordinated planning and operation of the whole ElectricitytiMerk

o

o

Coordinate planning and operation for the pan Eemaptransmission network
through ENTSO-E with dedicated solutions developettie EEGI program
Coordinate planning and operation between transomssand distribution
networks with dedicated solutions developed inBER&I| program

3. Study andpropose new market ruleso maximize European welfare

o

Study and recommend new market rules both at redtaond European level.

For this vision to become reality, there are sdveaariers that needs to be overcome. These
are briefly outlined in the next section.

® All transmission networks and at least 50% of thstribution networks in Europe should be operating
according to this vision by 2020.
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2. Challenges and barriers to be overcome

Traditional solutions could in theory be appliedrésolve many of the issues posed by the
new challenges. An example of a traditional apgnoaould be to build new lines and
substations to integrate more renewable generatibareas the “Smart Grids” approach
would involve the development of more ICT solutiansthe network to allow a higher
penetration of renewables connected to existingsliand substations. In this case the
traditional approach would bring a solution, butvbuld be much more expensive, and it
might not be feasible because of resistance tal Im&@lv infrastructure or take too much time.
This does not mean that more traditional infragtmecis not needed even with the “Smart
Grids” approach, but it means that the Smart Gajglsroach is looking for the most efficient
way to meet the new challenges and will be lesg®esipe in the long run.

It is important to note that most of the curreniftastructures would allow financing the
reinforcement of lines in the above examples butneoessarily the deployment of "smarter”
solutions.

The extra RD&D efforts needed to develop new sohgiaccording to the “Smart Grids”
approach face several barriers:

. Technology barriers including standards, interoperability, cyber séguand
data privacy: even though technical solutions oé®ist at component level, large
scale system experiments are needed to validastetsysolutions” such as the
management of generation intermittency and to ptenstandardisation and
interoperability of the technology solutions whielll reduce deployment costs.

. RD&D organisation barriers including the fragmentation of efforts across
borders and across the electric system value chain.

. Market failures and distortions: the costs and resulting benefits of the RD&D
activities are asymmetric: whereas the investmeng&mart Grids fall largely on
the network operators, the benefits are largely wither stakeholders (society,
electricity system, customers, generators etc...)s iEhnot taken into account by
current regulation schemepresent incentives are not sufficientfor network
operators to invest, neither in extra R&D, norangke scale demonstration or in
the deployment of the new technology. Furthermougrent regulatory regimes
do not always reflect actual costs of the actidnthe grid users and this may not
promote the most efficient solutions.

. Public barriers including customer engagement and public acceptasfce
infrastructure developments.

The EEGI program has been designed to overcome thagiers: it leans on the Third
Energy package adopted by the European Parlianmehthee Council in July 2009 which,
together with other legislation, provides Européhwan appropriate regulatory framework for
adapting networks to a lower carbon footprint.
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3. Participants in the initiative

3.1. Roles and responsibilities in the electricity system

The 2003 Directive on internal electricity markbgs initiated the progressive transformation
of vertically-integrated electricity companies iribur sets of separate but interacting players:

Other

The regulated transmission (TSO) and distribution DSO) networks: electricity
networks have long been recognised as natural nobiesp to avoid unnecessary
duplication of infrastructure and to guarantee asde all players at equal conditions.

Generating companies traditionally generators have mostly been opegatvery
large power plants connected to the transmissidwank (high voltage grid). Now
these are being supplemented both by large uniisemted to the transmission level,
like wind farms, but also small producers that widl connected at sub-transmission
and distribution levels (eg. pv and smaller windthwery different characteristics.

Retailing companies and aggregators whose job is to supply energgustomers,
and to charge them for the generation, transpwtrilolition and retail operations.

Regulatory authorities, whose mission is to ensure that companies undelary
laws remain economically efficient, and that bo#meration and retail companies
adopt fair and transparent practices to the benefithe customers, while complying
with the policy orientations declined by each MemBeate in coherence with the
three pillars defined at EU level.

key players are the power technology manufaaters and the ICT industry who

contribute to the reengineering of the electricdystem by providing state-of-the-art
technologies and solutions. Their contribution e EEEGI program will also give them
knowledge and specifications about the future Eeaopelectricity system needs beyond year

2020

3.2. The role of the Network operators

All the main players in the electricity system wik involved in the implementation of the
EEGI program, but the network operators should haveading role in the initiative for
several reasons:

The EEGI focuses osystem-level innovationand its validation and replication,
a natural and legal responsibility of the netwople@tors.

Thenetwork operators must lead the demonstration actiiies to ensure secure
operations , since the projects are performed umdat operating conditions, and
security of the system is the responsibility of tie¢work operators.

Network operators will ensure that new developmemts/ide alevel playing
field for the competitive activities of market players.

Network operators, through the interaction with itheegulators, aim at
optimising the overall electricity system efficieny.

* See for instance the EU-supported project IRENE 40
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3.3. Involvement of other main stakeholders in the EEGI programme

Concerted discussions have already occuatgrogram design level with some of the main
players in the electricity system. A workshop wagamized by the Smart Grid Platform on
March 10-th 2010 in Brussels to analyze and disthissdetailed programme of the EEGI
with a representative set of stakeholders from thlkectricity system. Several
recommendations have already been introduced in ptesent EEGI program. The
stakeholders included:

. The generating companies and generator manufastugarticularly those
involved in solar and wind electricity production.

. The retailers and aggregators needed to validateole of network players when
involving real time price signals and the so cakeeérgy boxes

. The T&D equipment manufacturers and ICT industryichhwill be needed to
support the integration of technology solution® itite European electricity grids
based on the specifications from network operatansl, will also have an early
access to future needs of the electricity network.

. The consumers whose present and future needs (shugidings, smart
appliances, electric cars, etc...) and data prote¢tiata privacy etc) will have an
impact on how networks can be managed even mdoieefy.

. RTD performers to support the network operatorsieneloping new solutions
prior to their demonstrations in real operations

. Governmental and regulatory bodies who have an itaporole in the design
phase of large scale demonstrations involving gelarumber of real customers.
Three workshops have been held with the Europeguola®rs, in May and
October 2009, and March 2010.

This involvement of electricity system stakeholderl continue and be extended also after
the initiative has been launched. The EEGI progransman open platform and takes fully
account in of the liberalized electricity markeerbonstrations projects will therefore involve
network operators, generators, manufacturers,leetaiconsumers associations as well as
research providers and the partnerships are managegroject level. Some of the
demonstration projects will also require an activeolvement of the regulators, as they will
need special authorizations to perform operatidred tire normally not foreseen in the
existing regulation rules or in the standard openatof existing assets.

It is expected that a stakeholder board will beigetfter the launch of the initiative, to take
into account the viewpoints from a wide set of stalders, and to contribute to the periodic
update of the EEGI programme.
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4. Scope of the activities in the program

The EEGI program encompasses Research, DeveloparehtDemonstration activities
according to the following definition:

Research and Developmenmeans activities performed mainly at the desk, in
laboratory or in test facilities aimed at creatingw system knowledge, and
validating technology or products that can offerpatential benefit for the
electricity networks.

Large Scale Demonstrationactivities means activities performed in a real
environment (involving real customers, real voltageal network, at a scale

suited for reliable scaling up and replication) antied at proving the viability of

new solutions (technology, markets, regulation,tauer acceptance) that can
offer a potential benefit for the electricity netiks and the users.

Deployment means full scale implementation of a given sohlution the
electricity network. The activities necessary tegare for deployment, including
R&D and demonstration activities that will delivexquirements, specifications
and innovative solutions are included in the EE®gpam, but thecosts of
deploying these solutions at full scale on Europeametworks are not
included. Deployment activities are expected to staricocorently with the
development of the EEGI program.

To enable full coverage of critical issues and dwaierlaps, the RD&D activities have been
organized in a hierarchy of clusters, functionabj@cts, local demonstration projects and
research projects as follows:

CLUSTERS Cluster 1 Cluster 2
Functional Functional ' Functional Functional  Functional

FUNCTIONAL project project project project project

PROJECTS 1 2 3 4 S
Local Local  Local Res- Res-

LOCAL DEMOS/ €] 8 [ S8 ... b

RESEARCH 1 2 3

PROJECTS

A cluster is a set of functional projects dealing with conmmssues that need to
be managed all together to avoid overlaps and gtegathe most complete
coverage of these issues.

A functional project is a functional description and definition of demstration
and/or research activities needed to reach spdaifictional goals, and includes
budget figures and KPIs to monitor the performarcéunctional project is not a
physical project and does not have a defined looa# functional project needs a
set of local demonstration projects and/or reseprofects to be completed.
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. Local demonstration projectswill be practical realizations of the demonstratio
activities described in the functional projectsdas performed in a defined
location under real network operating conditionshweal customers. A number
of local demonstration projects are necessary vercine needs of each functional
project in a representative set of different wogkitonditions because in most
cases different local conditions (network condisiodimate conditions, customer
behavior etc) need to be tested in order to firdntiost efficient solutions. At the
same time one local implementation project can covere than one functional
project. .

. Research projects will be practical realizations of the research \atés
described in the functional project.

A simplified, illustrative example of the relatidnp between functional projects and local
demonstration/research projects is shown in theixnaglow:

Local Local
Demo Demo Research
project A project B project C
Functional
project 1 X X X
Functional
project 2 X
Functional
project 3 X X

In this case, functional project 1 needs to be @am@nted through two local demonstration
projects (A and B) and one research project (C) Taeal demonstration projects are needed
to test the solutions defined in the functionalj@coin different locations with different local
conditions (different network-, geographic-, cusésm and regulatory environment).
Furthermore, functional project 2 needs only onenalestration project (B) to test the
solution, whereas functional project 3 needs omeaestration projects (A) and one research
project (C).

The proposed approach takes into account the divesk existing network architectures,
operations and national regulations which constnaimvork performances all over EU27.

These functional knowledge needs can be servesh@pomore competing technology-based
solutions to meet the same needs. This is why dneegponding RD&D projects have been
expressed in functional terms leaving the roomammeting RD&D proposals to deliver the

required knowledge. Program management at Eurolegahwill ensure that an appropriate

number of projects are launched to cover diffetecdl conditions and competitive solutions
and to meet the needs of each set of requiremeti® ifunctional projects.
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5. Content of the initiative

5.1. A Smart Grid model

There are several definitions of smart grids, f@tance the Smart Grid European Technology
Platform defines a smart grid as an “electricitywuek that can intelligently integrate the
actions of all the users connected to it — genesatmnsumers and those that do both, in order
to efficiently deliver sustainable economic anduseclectricity supply”.

Since several definitions already exist, the foolithe EEGI has been on defining the major
smart grids functionalities necessary to reachvie®n and the goals of the program rather
than on the definition. To meet this goal, a Srarts model has been developed to guide in
the process of defining the functionalities and leeded projects, to ensure that all critical
issues are covered and avoiding overlaps.

The picture below summarizes the model.

. Level O covers centralized electricity generatiechhologies, the majority being
connected to the European Transmission Grid aratddcanywhere in Europe or
beyond, including present and future wind or stdams.

. Level 1 covers transmission issues, the respoitgilof European Transmission
Operators.

. Level 2 covers the issues that are the exclussgorsibilities of the DSOs.

. Level 3 to 5 cover issues that require the involeemof DSOs, grid users
connected to the distribution network (as genesatord customers) and free
market players (as retailers and aggregators).

Level 5: Smart Customers

Customers aware and actively participating

Level 4: Smart Energy Management

Management of end-use energy efficiency, aggregation, ESCOs

etail B
retal Retailers

Level 3: Smart Integration Aggregator:

Renewable energy, DG, electric vehicles, electricity
storage and aggregation

Distribution
Network

Level 2: Smart network and processes

More automated MV distribution networks with self healing
capabilities.

Monitored and controlled LV networks

IT supported monitoring process

SMART GRIDS
Functional level

Level 1: Smart Pan-European Transmission network

Novel approaches to develop a pan-European grid
Affordable technologies to make the transmission system more clever and flexible
Critical building blocks to operate the interconnected transmission system in real
time and reliably

Market simulation techniques to develop a single European electricity market

Level 0: New generation technologies

ectricity
generation
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5.2. Transmission network activities

The transmission network activities have been apgah according to four clusters
corresponding to the four basic activities of awwek operator (planning, investments,
operations and power markets), as shown at thsitidtof the figure below:

SMART GRIDS MODEL Functional projects
Level 1: Smart pan-European T1. A toolbox for new network architecture
assessment
Cluster 1: Pan-European Grid architecture T2. Tools to analyze the pan-European network
) expansion options
Novel approaches to develop a pan-European Grid

T14.Innovative approaches to improve the public
acceptance of overhead lines

T3. Demonstrations of power technologies for
Cluster 2: Power technologies more network flexibility :
Affordable technologies to make the transmission T4. Demonstrations of power technologies for

b | d flexibl new architectures
system more clever an exible T5. Demonstrations of renewable integration

16. Tools for pan-European network
observability

Cluster 3: Network management and control D T7. Tools for coordinated operations with

Critical building blocks to operate the interconnected
transmission system in real-time and reliably

stability margin evaluation

18. Improved training tools for improved
coordination

T9. Tools for pan-European network reliability

SMART GRIDS
Functional level

assessment
Cluster 4: Market rules T10. Tools for pan-European balfmcing markets
) ) ) : T11. Advanced tools for congestion management
Market simulation techniques to develop a single T12. Tools for renewable market integration of
European electricity market active demand

T13. Tools to study market integration of active
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, demand

Cluster #1, 3 and 4 deal mainly with research @ms; whereas Cluster # 2 covers both
research and demonstration activities. The rigtiée sf the figure lists the content of the
cluster in term of functional projects.

It must be emphasized that the proposed functipr@kcts are closely linked to on-going
RD&D projects supported by the European Commission:

 SAFEWIND, WINGRID, IS-POWERS dealing with on-shavend integration

* PEGASE dealing with real time network simulatiooheiques

OPTIMATE dealing with interconnected power marketdation tools
 REALISEGRID dealing with costs/benefits analysigrahsmission investments

« TWENTIES dealing with te demonstration of powemmatk technologies to face
massive wind integration in EU27

Each of these projects will deliver a first batdhresults as soon as 2012, several of them
bringing direct support to integration of off-shosend generation. Furthermore, projects to
be launched in late 2010 and later will also diyeatidress off-shore wind related grid issues
(namely T1, T2, T5, T7, T9, T10).
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The table below indicates the scheduling of thetional projects over years 2010-2018, and
the connections with existing activities at EU léve

Smart Grids R, YEAR
i it rojec
Functionaliies 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020
Pan-European Grid T Atool box for new network architecture assessment
Architectures (R&D) REALISEGRID Tools to analyze the pan European
T2 network expansion options
T3 Demonstrations of Powertechnologies formore network flexibility
Power
Technologies T4 Demonstrations of Powertechnologies fornew architectures
(Demonstration) X N N
5 SAFEWIND, WINGRID, IS- Demonstration of renewable integration (ct'd)
POWERS , TWENTIES
T6 PEGASE ‘ Toolsfora Pan European network observability
Network ™ Toolsfor coordinated o perations with stability margin evaluation |
management and
control (R&D) T8 | Improved training tools for improved coordination
T9 Tools for Pan European network reliability assessment
T10 Toolsfor Pan European balancing markets | |
New market design T11 Advanced tools for congestion management
options (R&D) OPTIMATE Toolsfor renewable market ‘ ‘ |
T12 integration
T13 | Tools to study market integration of active demand
Pan-European Grid Innovative approaches to improve the public acceptance of overhead lines
Architectures(R&D) L P TR s P v :
Total

This program is identical to the ENTSO-E R&D adies for which a public consultation was
organized in early 2010.

5.3. Distribution network activities

The RD&D activities needed for the distribution wetk over the period 2010-2018, have
been organized in four clusters according to theesponding levels in the Smart Grids
Model with 12 functional projects as follows:

SMART GRIDS MODEL

Customers aware and actively participating

anagement of end-use energy efficiency,
aggregation, retail

Renewable energy, DG, electric vehicles,

T
>
2
—
o}
c
2
o~
g electricity storage and aggregation
3

w

%)
Q
4
T
I~
<
<
0

More automated MV distribution networks with
self healing capabilities.

Monitored and controlled LV networks

ICT supported processes

® These running EU-level activities are an integrait of the RD&D programme of the networks but acg
included in the EEGI budgets.
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Each functional project requires a set of local destration projects and accompanying
research and development activities to be completeédlimited number of local
demonstration projects is needed for each fundtiormgect to cover different local conditions
(eg. climate conditions, existing network condigprregulatory regime etc.) and test
alternative competing solutions to the same problem

The corresponding research and development needBest organized at the level of each
functional project, rather than at local demongiraproject level, in order to rationalize the
RD&D efforts and avoid overlaps. These activities gypically needed either to prepare the
demonstration projects and/or to analyze the detradis results. A roadmap of the 12
functional projects is shown below with the asswtldudget per functional project.

Active Demand D1 ADDRESS Active Demand Response
Response and
integration with BEWARE Integration with Smart Homes
Smart Homes D2 Smart Homes/Smart Grids
. SmartMetering Infrastructure
Smart Metering D3 OPEN METER 9
Infrastructure & ) )
Data Processing D4 SmartMetering Data Processing
D5 Active Distribution| Integration of small DER
Network
) Active Distributio Integration of medium DER
Integration of D6 Network
RES, storage
and EV D7 STORAGE TECHNOLOGY Integration of storage technologies
ELECTRIC VEHICLES Integration of Electric Vehicles
D8
Activelistribution Monitoring and control of LV networks
D9 Network
Pl.anrjlng, Active Distribution| )
monitoring and D10 Network Automation and Control of MV networks
control
D11 New methods and systems support
Integrated D12 [|Active Distributio
communication Network Integrated Communications Solution
Infrastructure

Total

The functional projects leverage on relevant rugrirojects and investments already done at
national and European level. These running actwitare an integral part of the RD&D
program of the networks but are not included inEB&51 budgets.

5.4. Activities to coordinate transmission and distribution networks

Trasmission and distribution networks will increagy need to coordinate their operations
and to exchange data in real time for this purpdbey need to prepare for this interaction
and propose the following functional RD&D activii€éo address these issues over the period
2010-2018.
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SMART GRIDS MODEL

Functional projects
Level 2: Smart distribution network and processes prad

TD1. Increased observability of the electric
system for network management and
control

TD2. The integration of demand side
management in TSO operations

Coordination activities

0

]
Qs
2
(TR istributi
. c between D'St'_"bl_’t'on TD3. Ancillary services provided by DSOs

2 and Transmission
& "G Networks
< c TD4. Improved defence and restoration
% E plans

TD5. Joint task force on IT system
protocols and standards
Level 1: Smart Pan-Europ Tr ission network

The roadmap with the 5 functional projects is shdyetow with the associated budget per
functional project.

Increased observability of the electric system for network management and control
TD 1
D 2 The integration of demand side managementin TSO operations

Ancillary services provided by DSOs
D3 ’ ° y
Improved defense and restoration plans

D4 ° °
D5 Joint Task force on IT system protocols and standards

Total

5.5. European Added Value

The planning and implementation of the EEGI RD&Dgnamme at European level will
avoid unnecessary duplication of efforts, ensuré daverage of critical network issues,
promote the replication of new developments anceitehange of best practices.

It will also accelerate the validation of new stards (like grid connection) and of the
interoperability of technology-based solutions.

5.6. Budget

The total budget for the EEGI programme is estichate€ 2 bn as summarized in the table
below. These budgets are estimated from a detedsting of functional projects.

Activities Research costy Demonstrati Total costs
M€ on Costs, M€ M€

Common network activities

Transmission network activities 270 290 5605
Distribution network activities 240 960 1200
Total 600 1390 1990

® This figure excludes the packaging costs for dwstand new knowledge to be performed within ENTSO

for fast take-up by non participating TSOs
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These budget figures include all the necessarys dosimplement the RD&D program, and
are not expected to overlap with those of othersojigan Industrial Initiatives (i.e. Wind,
Solar, Green Cars and Efficient buildings).

Costs such as those for the deployment of wind $arRV panels, EV vehicles or
home appliances are not included in the above lisdge particular:

. The wind or PV integration projects are plannediglly on existing wind or PV
resources, partially on wind or PV resources thatia the pipeline to be built
anyway by the time the demonstrations will starbsMof the countries that are
candidates to host these projects have pendingesexjio connect both PV and
wind generators that more than satisfies the neggedss these resources in the
EEGI program. Furthermore, the planned coordinatativities between the
EEGI and the Solar and Wind initiatives should griaven more possible
resources of renewable generation facilities iheEEGI projects.

. The cost of the Electric vehicles are going to deeced largely by the customers
with incentives from the industfy

. The home appliances as such are not included ®iséime reasons mentioned
above, and must be covered by the customers widbntives from the home
appliance industry.

However, costs of Energy boxes and Energy managesystems are included in the budget,
in particular for projects at level 5, as well &g tinterfaces and communication with home
appliances.

" This approach has already been successfully apiplismall-scale pilots
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6. Benefits and KPIs

6.1. Benefits and KPIs

The principal aim of the EEGI program is to progeprepare an effective and efficient
deployment of the smart grids in Europe. As a te#sl benefits will mainly be expressed in
terms of the benefits of the deployed solutions.

A set of benefits together with potential KPIs t@asure them are proposed in the table
below :

Benefit Potential KPIs

1. Increased sustainability Quantified reductiol€@2 emission

2. Adequate transmission/ distributionHosting capacity of DER

grid capacity to bring the electricity | Reduction in DER cut-off due to congestion
generated from all sources to Allowable maximum injection of power withoy
consumers congestion risks

3. Harmonization and standardization Reduction in time to connect new user
of grid connection procedures giving
access to any type of grid users

—

Uniform grid connection rules

Reduction peak demand ratio
Increased share of renewables
Reduction in interruptions per customer
. . . Increased voltage quality performance
4. Higher security and quality of Increase in coo?dir?ated{)geration between TSOs|and
supply

DSOs
Increased efficiency in preventive and emergency
control
Coordinated restoration after emergency
Reduction in network losses
Increased Demand side participation
Enabling energy efficiency by end users
Hosting capacity of EV
Increased availability of network components
Actual availability of network capacity
Availability of ancillary services across transniiss
and distribution grids
6.Effective support of pan-European
electricity markets by load-floy
control to alleviate loop-flows andIncrease of cross-border interconnection capacity
increased
interconnection capacities
7. Coordinated grid planning and
development involving join
European, regional and local grid
processes optimizing the transmission
grid infrastructure
8. Cost efficiency of the deploye
solutions (capex + opex)
9. Enabling of new business models
and the development of innovatiye
products and services

5. Enhanced efficiency and better
service in electricity supply and grid
operation

o
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There is a need, especially when the tariffs aed uss a financing source, to distinguish
between the costs/benefits for the grid usdgsid internal benefits) and the external
costs/benefitsgfid external benefits) which can by no means be attributed to the ndé¢wor
users:

. grid internal benefits are direct or indirect benefits to grid users. Shbeenefits
would come mainly from deploying “smart” solutioas the network, and would
also include necessary RD&D activities on the nekwto develop these
solutions.

. grid external benefits are direct or indirect benefits to external ptaythat are
not users of the grid, including renewable genematmanufacturers, power
technology manufacturers, car manufacturers devedaglectric cars, etc...

In the discussion with the European regulatorsag become clear that tariffs should only be
considered to finance RD&D activities that leadgtal internal benefits, and that activities
that lead to grid external benefits must be covérgadther funding resources such as public
funding and/or funding from free market players.

Benefits and KPI's will be further examined togetweéth the SET Information System
(SETIS). It must however be stressed that in-deptieriment and KPI design is needed to
properly measure grid internal and grid externaldfiés, with a special emphasis at project
level. For instance, the impact of Smart Gridsestments on higher energy efficiency and
reduced carbon emissions will be resulting fronargeé number of grid-internal ( increased
hosting capacity, reduced network losses) and @xtiernal developments (massive
deployment of renewables, electro-mobility) withhmgaex relationships.

In addition to these benefits related to the deplents of the results, the participants of the
RD&D activities will also take advantage of sommited, mostly non-financial benefits from
participating. These benefits include:

. The possibility to influence the chosen RD&D roudesl the resulting outputs for
an early internal take-up

. The possibility to anticipate the changes needetbibthan the non participating
players

. The building of new skills and experiences thark$atge scale demonstrations
close to real life uses

. Increased cross-border cooperation and learnin@§J S
. Financial returns linked to the residual value lné demonstrators ( depending
upon the region and the local project for DistribntOperators)

The participation in demonstration projects alsoludes "first mover risks" in the first
deployment of new technologies, while the "firstveoadvantages" are limited for network
operators since network operation is a regulatetihless.

® Network users are defined as consumers, prodaoershose who do both, the so-called prosumers.
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For non regulated players, some benefits can beoteg from participating to large scale
demonstrations in terms of marketing, and in teraisa better appreciation of the
requirements for innovative products or services.

6.2. The set of KPIs proposed for program and project management
The key performance indicators will, in the endcanpass three levels of performance

measurements of the EEGI roadmap, somehow in liitke the three levels of the EIll
governance rules as sketched in Section 8.

Level 1 Programme KPls

KPIs indicate the ability to reach the 2020 EurapEBaergy Policy targets within acceptable
costs, once the RD&D results are progressivelyalegal in EU 27 according to the proposed
scaling up and replication rules. The Businesgsaml approach is used for comparison (for
instance the IEA electricity roadmap for Europedpected CAPEX+OPEX can be calculated
and compared to show the “smartness effects” oateal deployment.

Level 2 Programme KPIs

Programme KPIs are defined to measure:

e ex ante: the economic effectiveness of the roll-@utnnovations validated by the
EEGI program
* ex post: the technical and implementation effestess of the EEGI program

More specifically, they read as follows:

1. Economic effectiveness: to quantify the maximumestpd economic impacts of the
innovative solution deployment, based on the sgalup and replication rules
proposed for each applicable result. It must beetstdod that this is the upper bound
of the KPI target values defined at Level 1, thasuming a maximum theoretical
smart deployment of the RD&D results in order teetrtbe EU policy goals.

2. Technical effectiveness: quantify that all the tachl innovative network options
foreseen with the EEGI roadmap have been addressddalidated based on scaling
up and replication studies. This is measured thHrofigndices valid for the period
2010-2020, the value of which should grow ideattyri O to 100 at the program end,
before 2020:

o Network Sustainability index
= Increase in hosting capacity of RES (including Rl DER
» Increase in demand flexibility
* Increase in energy efficiency
o Network Coordination index: Increase/improve cooated activities of
network planning and system operation
o Network-based market rule index: new market prgposals that will host
RES more efficiently
o Network interconnection index: increase of Off-gH@n-shore
interconnection capacity among Member States
These indices are linked directly to each of tiseiits of RD&D projects
3. Effectiveness of the implementation plan:
European Electricity Grid Initiativezlgoadmap and Im plementation plan
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They measure how the RD&D activities are effectate producing the expected
results:

o The coverage of the Implementation Plan (N° of RDgidject launched over
the total N° of project initially planned for thear under scrutiny)

o N1: N° of delivered results according to the abokE&GI program
effectiveness monitoring (meaning results in linéhveither one of the above
four indices

0 N2: N° of delivered results ready for deploymenplifwing scaling up,
replication or dissemination activities)

0 % of DSO/TSO customers impacted by the deploysdlt® (for each of the
results that have been already effectively deplayatiused)

In principle, one should observe N1>N2 which intésahow the deployment of
delivered RD&D results will depend upon scalabiléyd /or replication and/or
regulatory attention.

Level 3 Project KPIs

These KPIs are project KPIs which are defined case by case basis, while contributing to
build the above performance indices in a way tofibalized by with the main involved
stakeholders.

Overall, the process to relate the three levelsRifvaluation still remains to be clarified with
all the stakeholders, with pending questions on:

1. Translating projects outputs obtained at leveit@ program impacts at level 1

2. Evaluating the program economic effectiveness uiisgguesses to be provided by
the network operators, ad involving “Business asidlUsfigures such as the ones
provided by the IEA world electricity roadmap

3. Linking economic and technical effectiveness inttica through the scaling up and
replication activities

Yet, it is believed that the above hierarchy of &Rill also help:

. monitoring the coherence and balance of the prgextfolio results with political
goals at EU level (sustainability, security of slypgingle electricity market)

. measuring the openness of the initiative (the numife network operators
involved and the connected number of customersatworks)

. measuring the overall program effectiveness ( treskeen results obtained on
time) and efficiency ( the foreseen results obthwehin budget)

The KPIs are being finalized by the Network Opematon collaboration with SETIS to be
presented to the EIll team for program monitoringleamentation and revision.
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7. Financing the program

7.1. Financing principles

Network operation is a regulated business in Eyrapel therefore the incentives for the
network operators to invest in new technology @dosely linked to the tariff schemes used
by the regulatory body in each Member State.

According to the Third Internal Energy Market pagé&gtariffs should ensure that network
operators are granted appropriate incentives, budr the short and long term, to increase
efficiencies, foster market integration and segurit supply and support the relatexsearch
activities. Such incentives for research are today the exaepéther than the rule, but some
European regulators have taken up this challengeinstance, OFGEM has implemented the
Low-carbon networks fund to support RD&D projeots networks in the UK with a budget
of 500M £. Also the Italian regulator recently isdua resolution providing incentives for
Smart Grids projects, with an additional 2% retaminvestments limited to specific pilots on
active MV networks. However these are still exmeps among the EU27 Member States.

The deployment of the results on networks acrossgeuis expected to be covered by new
appropriate tariff schemes and mechanisms in aaogedwith the Third Energy Package.

The activities necessary to prepare for deploymermtuding R&D and demonstration
activities that will deliver requirements, spedions and innovative solutions are included
in the EEGI program, but theosts of deploying these solutions at full scale dturopean
networks are not included

New appropriate tariff schemes are not expectdaktactive in a majority of Member States
in the period 2010-2012. Therefaesignificant share ofpublic funding will be neededin a
transition phase to cover the costs of the netvopdrators in order to start priority projects
that cannot be delayed in order to reach the 282fets.

The proposed support schemes for the programmaasesl on the following principles:

. First phase, probably between 2010 and 201@/here significant new incentives
are not expected to be implemented in the ta@affsibstantial intensity of support
is requested from public authorities (EC/MS) anéxpected to be based mostly
on existing funding schemes. Priority projects neete launched in this period
to reach the 2020 targets safely.

. Second phase, probably from 2013 onnew mechanisms including adequate
new tariff schemes are expected to increasinglyacepEC/MS funding, with
public support being increasingly redirected toed@@te particular technology
developments as needed for system demonstratiotiseoparticipation of free
market players such as electricity retailers, agmp@s, manufacturers and
generators.
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A share ofpublic support from European sourceswill encourage the European-level
planning and cooperation to avoid unnecessary cafpin of efforts and to promote solutions
that support European standardisation and inteabdéy. Demonstration activities that

provide substantial benefits at national level dadhot involve unacceptable high risk levels,
are expected to bmvered mainly by national funds.

The schematic below indicates the funding souroesover grid internal and grid external
benefits:

Financing

Public subisidies
at EU level

Public subsidies
at Member States
level

Tariffs

Gid internal Grid external

benefits benefits Benefits

In the first phase the share of financing from tariffs is expectedb® limited because
adequate tariff incentives for RD&D investments éatill not been implemented, but this
share is expected inocreasein thesecond phases new tariff incentives are introduced, to
replace some of the EC/MS funding. However, evearnwiew dedicated tariff schemes have
been implemented, these are not expected to coiternal costs/benefits that cannot be
attributed to the network usersPublic support will still be neededto cover external
costs/benefits, including those of the free magtayers, to have their commitments to share
the new knowledge gained through the participation.

7.2. Liabilities

When performing large scale demonstration projentseal networks, with the agreement of
regulatory bodies, there will be a certain riskt tipad users may be negatively affected by the
experiments even though all possible measuresalien tto limit this risk at demonstration
project design and preparation level. There are tiypes of liabilities that could emerge if
things go wrong:

. Liabilities towards (large) grid users that aretpars in the projects: this will be
addressed specifically by the Consortium agreemiesach project

. Liabilities towards grid users that are not parsnefrthe project but that could be
impacted by project failures: this falls ultimatainder the responsibility of the
network operator in charge of the demonstrationegtcand will be managed as
far as possible according to current proceduresthgy responsible network

operator on a case-by case basis.
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8. Principles for governance

8.1. Background on governance

The governance structure of the SET Plan address
with the financing sources.

egal levels of responsibilities in line

. Level 1. SET Plan Steering Committee which sets the oveteditegy and the
guidelines for implementation (The EC and the Menthtates)

. Level 2: the EEGI "Ell team" which monitors the program igas
implementation and revision. It will be composedrepresentatives from public
authorities (MS, EC) and other electricity systeepresentative stakeholders .

. Level 3: the implementation and operational level, whichl vmnclude the
implementation and monitoring activities of indiual projects.

The network operators need to be involved in I@vahd level 3 of the governance structure.

8.2. The representation of network operators

The Network Operators should have a leading rotbermanagement of the program, as they
have to implement the solutions that are develapdide program on their own networks.

Transmission system operators (TSO's) have alreadgted the ENTSO-E association
mandated by theBIEM ahead of the required deadline. This assamigtroposes to play an
important role in the planning, monitoring and dissnation of transmission issues in the
initiative. To mirror this role, a number of Diditition system operators (DSOs) have created
an ad-hoc association, the "European DSO Assonidho Smart Grids" (EDSO-SG) to
undertake a similar support to the governance @f&h on distribution issues and to ensure
the openness of the initiative.

The associations of network operators propose tientake a major role in the dissemination
of the knowledge to all network operators, inclgdito those that do not participate in the
projects, to ensure the full benefits of the EE@igpamme can be reached.

To guarantee the coordination between ENTSO-E db8@SG the two associations are
working on a Cooperation Agreement to regulate comnmssues using an operational
“Coordination Team”.

In the dissemination and knowledge sharing of puldisults on the distribution networks,
EURELECTRIC, the association of the electricity ustty in Europe, is involved and used
for a wide dissemination of the results. An appiatpr structure to handle this is under
development.

8.3. The representation of other stakeholders

It is proposed to establish a stakeholder boardhviiould be periodically consulted by the
Ell Team involving also the stakeholders that aepart of the Team.
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9. Project selection/labelling

It is expected that in the first phase of the paogme, project selection will be performed by
the public authorities according to their own pi@eg, following open calls for proposals.

When the Network operator’s associations (ENTSQwE BDSO-SG) would be in a position

to perform an internal and transparent projectestrgy, they propose to contribute to this by
providing a label to projects prior to the seleataecisions for funding. This labelling process
is intended to support the selection process ofvet®us public authorities by giving an a-

priori judgement from the initiative whether theojarct is in line with the program objectives

and will bring a valuable contribution to its impientation.

9.1. The proposed labelling/selection process

The labelling will acknowledge that the selectedjget fits in the EEGI program and thus
ensure that the most critical issues are coverédewat the same time avoiding unnecessary
overlaps. The proposed process is briefly descrithéite figure below:

Open standards and interoperability policy
Cyber security policy

System update policy

Assure grid reliability

Knowledge sharing rules

CRITICAL PARAMENTERS LOCAL CONDITIONS
that ensures: that cover relevant:
Network environment
Validation Geographic environment
Scaling up Customer environment
Replication Regulatory environment

compliance with the functional goals of the project
expected costs and benefits when deployed

existence and quality of a Deployment Plan

Each project must first meet a specific set ofimat requirements, theligibility criteria , to
be eligible for participation in the EEGI programmrecluding:

. open standards and interoperability policy
. cyber security policy
. system update strategy

. assure grid reliability
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. knowledge sharing rules
Completing a functional project fdransmission networks requires that several (at least
two) network operators propose together RD&D activities covering the maositical
parameters which will:

. Secure the validation of the results by ENTSO-E
. Secure the scaling up of the results in their regiboperations

. Prepare replication of the methodologies or demmatish results throughout
Europe since they cover critical parameters like tietwork environment
(stressing technology maturity, the existence ofemeg, the electricity supply
chain, the network characteristics, etc...) and tegulatory environment
(stressing the impacts of existing regulations)

Completing a functional project on thiBstribution network requires that one or several
network operatoPspropose together a minimal number of local dentatisn projects. These
demonstration projects must cover a sufficiento$etifferentlocal conditionsneeded to test
the solutions and prepare for scaling-up and raptio at European level. These local
conditions include:

. the network environment (stressing technology nigturthe existence of
metering, the location of the electricity supplyash the network characteristics
and the standard operating conditions as voltagguéncy, billing, etc...)

. the geographic environment (stressing climate apdlogy differences)
. the customer environment (stressing urban, senairuobp rural areas)

. the regulatory environment (stressing the impatexsting regulations)

Finally the network operators propose a setamiking criteria that could be used to guide
the project selection. They include:

. compliance with the goals of the functional project

. expected costs and benefits of the tested solutleen implemented at European
level provided that scaling up and replication suleave been developed and
validated

. existence and quality of a Deployment Plan of #mted solution in support of
replication projects in other Member States of EU27

9.2. Transition period

During the transition period (2010-2012), the FR7Member States funding selection
procedures will probably prevail. The added valdie ENTSO-E and EDSO-SG is to
encourage competitive consortia to submit proposalbne with the EC selection rules.
EDSO-SG is also ready to take the responsibilitythie labelling/selection process from the
very start, whereas ENTSO-E will not take this rial¢his first phase.

° A single Network Operator project may meet sevamattional requirements. Several Network Operatars

join to perform joint activities which reveal to lss costly than submitting the same project sepr
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10. Principles for knowledge ownership and sharing

The sharing of knowledge is focused on the foreguoknowledge gained through the
development of the projects.

10.1. Foreground knowledge and intellectual property

The foreground knowledge gained through this pnoghas several components, including
but not limited to:

. thefunctionalities and thetechnical performanceof a new tested solution

. the benefits obtained with the tested solution including improvement in
reliability reduction in losses etc

. the cost levelsto scale up and to replicate a given demonstratdtion,
including expected capital and operating costs h&f tested solutions when
deployed at full scale

. the proposediew network operation rulesincluding the management of demand
response and dispersed generation units

. the new coordination procedures between transmission networks and
distribution networks for an optimal use of thectlie system under normal and
emergency conditions

. the lessons learnt annovative project managementincluding the planning of
large scale experiments,

. thedetails of technical implementationof the projects

The above foreground knowledge and the relatedlentaal property rights are owned by the

party that has carried out the work that generéttedknowledge, unless otherwise agreed.
Where the respective share of the work carriecbguhe parties involved in a project cannot
be ascertained to one party, joint activities resujoint ownership of knowledge according

to the respective input to those joint activities.

10.2. Sharing of knowledge

The sharing of foreground knowledge, in compliamgth the necessary protection of the
related intellectual property rights, depends oa sburce of funding and is based on the
following principles:

. The technical functionalities of the solutionsand the generalesults of the
experimentsare made available to all interested stakeholdeos request.

. The sharing ofntellectual property related to the detailed technical solutions to
implement the projects will depend on the sourcefioincing and on the
stakeholders involved:

0 The sharing of results developed using mapuplic funding depends on the
rules applied by the specific funding scheme, tmutla in principle be made
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available free of charge to all other network opmnsin accordance with the
necessary protection of the related intellectuapprty rights.

o Whentariff funding is involved access to knowledge will typically panted
for free to network operators that are operatingvoeks serving the grid users
that have paid for the experiment, whereas othewar& operators will have
access at reasonable cost (to discourage freagjidin

. Network operators will grant access to new softwdaeelopments for members
of the network associations (ENTSO-E and EDSO-3@)raasonable cost.

Access to network operator’s background informatigihbe granted when it is needed to use
the generated foreground information in accordandd the relevant agreements and
provided that the relevant owner has expresslymgitgeconsent.

The sharing of knowledge among participants inititeative and with network operators that

are not directly participating in the projects viak organized through the Network operator’s
associations. This will guarantee non-discriminatamd facilitate the sharing of knowledge
as the network operators are not competitors andhal®@ a common interest in sharing
results.

Each category of knowledge will be packaged acogrth the level of details required by the
impacted stakeholders (from detailed to aggreggiteckes of knowledge).

10.3. Prototypes and demonstrations

All new devices, prototypes or demonstration féeti installed on the networks for the
experiments during the projects amwvned by the network operators and/or the

manufacturers participating in the project in accordance with tihelevant project

agreements.
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11. Detailed Implementation plan 2010-2012

The RD&D programme for electricity networks propose the present document covers a
full 9-years period with a total cost estimate@ &€ including the expected participation of
regulated networks, market players, research cemtne universities. It does not cover the
costs of deploying the solutions across Europe.

In this chapter a detailed implementation plan rievigled, covering priority projects that
should start urgently, in the period 2010-2012. Timeestment in the priority projects is
estimated at 1 B€ to cover their full duration.

This implementation plan will be periodically reets every year to create a rolling, always
up-to-date planning of the priority RD&D activitie$he Network Operators associations
(ENTSO-E and EDSO-SG) will have a central role his tupdating involving also other
relevant stakeholders and the Ell Team.

11.1. Transmission Networks priority activities

TSO Activities to be started in 2010-2012

Start Functional project Est.
Year Budget®

Pan-European Grid Architectures (R&D)

2011 A tool box for new network architecture assessmertf the 19 M€
pan European transmission system

Several technologies will, in the coming decade,paot
architectural choices of the Pan European Transmis&rid
(HVDC, Gas Insulated Lines, FACTS, etc.). Assentplihese
technologies will lead to new architecture optiartsch must be
studied both on cost and operation standpointduging their
secure operations). The purpose of this tool boxoisallow
architecture simulations able to compare severaigds base:
on technical and economical criteria.

2012 Advanced tools to analyze the pan European transnggn 21 M€
network expansion options according to energy scenas for
Europe

TSOs develop and share a tool box to analyze pappEan gric
expansion scenarios in conjunction with the po02targets ir
order to:

» further integrate renewable and conventional geioera

e use power flow control devices,

e address the role of active demand (controllablddha

e Take into account energy storage

with optima that are searched at EU level and mgt more al
national level. These tools are complementary & #bove
architecture design tools

10 Multi-annual budget for each functional projeatepthe period 2011-2017
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2011

2011

2011

2010-2012

Metg(l)dologies to improve the public acceptance ofverhead
line

Social acceptance of overhead lines becomes agpiisite if one
wants to meet the European objectives for integmatof
Renewables Energy Sources (RES), contribution eolikernal
Electricity Market (IEM) and maintaining the Sedwriof
Electricity Supply. Based on a multidisciplinarypapach, it is
proposed to design and develop a European gootiqgeragiide
based on the experience of leading experts in ibke fof
overhead line design and development, as welhasamental
and social acceptance issues.

Network management and control (R&D)

Innovative tools for coordinated operations with sability
margin evaluation

Starting from the outputs of the PEGASE projects {broject

aims at developing a simulation tool box able tdarstand hov

the harmonization of operational procedures anddioation
between TSOs will allow the pan European transimmssysternr
operators:

« facing new generation and transmission uncertamteming
in particular from renewable expansion (requiring@igs in
observability of the overall system)

* requiring more control to improve the commandaypibf the
overall system.

Their prototype simulation tool box will allow dgsi policies for

operations involving the harmonisation of existinges anc

increased coordination.

Innovative tools and approaches for the Pan Europea
network reliability assessment

This project aims at revisiting the tools and rulesmake the
current security criterion for the new pan-Europesrstem
architecture evolve without losing on present daliability
levels. The project will evaluate the options tplage the actue
N-1 preventive security doctring the design and operations
stageof the pan European transmission network.

30 M€

24 M€

14 M€

Budgetary commitments for priority actions 20102@t TSO 108 M€

level

™ This topic has been added by ENTSO-E to the 18tifmal projects originally proposed in the EEGadmap version of July 31, 2009
12 his figure excludes dissemination costs by ENTS®@hiEh have not yet been sized
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11.2. Distribution networks priority activities

DSO Activities to be started 2010-2012

Start Yeal” Functional Demonstrator Est. Budget’

Smart metering infrastructure and data processing

2012

2011

Smart metering infrastructure

Although full rollouts of smart meters have alreaolgen done it
Europe (ltaly and Sweden), these are first germraif smart meter
solutions and based on proprietary technologiesetaging on thes
implementations, this project aims to validate campopen standar
solutions for next generation of smart meter irtftagure including
solutions to provide customer with electricity comgtion
information in their homes.

Smart metering data processing

Future development of smart meters will address beginess case
for using the generated data in the best way. Tfiumstional project
aims at validating cost-effective setups for infatimn exchange
between stakeholders and adequate processing data¢o maximist
the benefits of smart metering.

Integration of RES, storage and electric vehicles

2012

2011

Integration of small renewable in the distribution network

The further expansion of small DER requires thalythecome mor
visible and controllable in the network. This piijes aimed a
validating upgraded network design criteria at levdl which extenc
the network hosting capacity, maintaining secureratons and higl
power quality.

System Integration of medium size renewable

The challenges of integrating a large number of iomedscale
intermittent distributed generation units in thestdbution network
while maintaining power quality are addressed. dt aimed a
designing and demonstrating new solutions on eelaale to bring
solutions, which will increase the grid hosting aeaipy for intermittent
renewable energy sources with the help of actieal-time, large
scale integrated management techniques of distdbggneration.

13 please note that budgetary commitments in 2010beayeeded for projects to start at the beginnfngad 1
4 Multi-annual budget for each functional demonsirapver the period 2011-2015
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2012

2012

2011

2011

2012

Integration of electric vehicles

The project addresses the network changes needbdstoa large
scale penetration of electric vehicles in Europeéhwiroposals tc
implement extended electricity recharge infrasticetin order tc
enable the easy, secure and flexible recharginglextric vehicles
This includes also the evaluation of the real impac the grid,
testable via a clustered and enlarged set of &eathicles rechargin:
simultaneously. Different business models will digotested.

Planning, monitoring and control

Improved planning, monitoring and control of LV networks

The introduction of smart meters gives the netwapg&rator plenty o
useful data and a communication channel. Thesebidies need tc
be further investigated and utilized to improve:
» The specifications for future mass production ofv lcost
devices that allow a proper monitoring of the L\twerk
» The development of European standards to perforoh
monitoring and control

Automation and control of MV network

Today’s protection and control schemes of the MYwvoek have nc
communication possibilities, with a low degree anfigurability:
equipment is run stand-alone with very limited ratg¢ions betweel
other parts of the network. Handling higher reli#pi renewable
integration and increased use of smart meteringradjuire network
flexibility, with interactions on monitoring and etvol.

Methods and system support

Policies and methodologies for network maintenancenewal,
reinforcement and development must be revisitedimpdoved with:
* A better knowledge of the distribution networks staints
and behavior, thanks to the increased use of ameters dat:
and AMM infrastructures
* A better understanding of asset ageing mechanisras. ICT
tools need to be developed to face smartly theoétite of the
different network components.

Integrated communication infrastructure

Integrated Communication Solutions

A widespread, reliable, cost/effective secure andandard
communication solution is needed to reach all tloeles of the
distribution electricity network. Field experimen&re needed t
maximise the efficiency of electricity infrastruotuoperations, thank
to powerful communication tools and the introducti@f more
distributed ’intelligence’ moving some specific a@ahcquisition ant
network management functionalities from the Contantres to the

HV and MV substations equipment

2010 — 2012 Budgetary commitments for priority actions 2010-2@t

distribution level

35
European Electricity Grid Initiative Roadmap and Im plementation plan
May 25th 2010
Version V2

100 M€

100 M€

90 M€

80 M€

50 M€

830M€




11.3. Priority activities for transmission/distribution coordination

Transmission/distribution coordination activities to be started 2010-2012

Start Year Functional project description Est. Budger

Tools for improved system observability and networkinteractions 18 M€

(DSO driven)

2011 Load and generation modeling based on data aggregan 7 M€
allowing for clear responsibilities between TSOs, BOs,
generators, retailers and customers

Tools do exist in every network operator. Yet, tieed to interac
on the basis of data streams that are coherethtattage levels anc
between operations. The challenge is to aggregatantic data tc
model the load and the distributed generation fffergént horizons
(encompassing real time operatioigshort term) and network
planning (long term)). This root project will trigger several oth
activities on observability.

2012 Forecast engine integration to allow for more acclate 5 M€
production and load analysis

Forecasting engines are required to provide carditifor reliable
reserve requirements in a timely and secure wayedasting
conditions will provide forecasted values AND uriaerty curves
which will serve as a basis for the detection ofeptial operatior
risks in the hours ahead , for instance, for wpnalduction, turbine
stall due to high wind conditions or strong prodmctvariation. The
presence of small generation at DSO level will akxguire DSOs t¢
manage at cell level the generation of PV, windGHP units.
Forecast tools involving are still needed with eased accuracy ¢
that DSO are able to manage power and energyldéecel.

2012 Feasibility of new DER connection requirements wiah allow 6 M€
deployment of DER control centers responding to bét TSO and
DSO constraints

The principles of DER connection (‘connect andgéd) should
evolve with new connection requirements writtentisat the DER
impact on network is minimized: some level of cohtsn DER will
be required which lead to DER control centers t imoonforecast
and operate DER according to DSO and TSO needsthe:
fulfillment of their mission. It would then provideower flow
control, possibly load management, and islandiqabities.

15 Multi-annual budget for each functional projeatepthe period 2011-2017
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2012

2011

2011

Integration of demand side management in TSO operains

Operational implementation of active demand (TSO diven)

Specifications for demonstrating the potential bigmein load
control, such as peak shaving and energy savingsnwnvolving
end customers on a large scale must be drawn ba$sessing the
impacts on TSO planning and operations

New technologies such as smart meters and Enenggsbmoust be
included to add value to the traditional Demand [eaese
proposition in order to raise awareness about gopsan patterr
and to foster active customer participation in dreergy market
These demonstration specifications will cover:

» data needed by TSO for the pan European plannoig to

* TSO operations t reach a reduction in peak demadd %)

through active customer participation
* planning tools requirements when using metering dat
* models to describe customer behaviour and segnantat

Ancillary services provided by DSOs
(DSO driven)

The technical issues and novel solutions for valje and
reactive power management at the TSO/DSO interfase
(impacts on future ancillary services with a high [ER
penetration)

The advent of DG on distribution networks will kgia more active
contribution of DSOs with issues like active ancatere powet
reserves, voltage and frequency control, netwostoration. The
evolution of electric power systems and electriaitgrkets will alsc
promote the contribution of loads to ancillary seeg provision anc
ancillary services markets. Aggregation of (everalgntommercial
and domestic loads may also appear with new schémesplace
load tripping. These many different ways to implemancillary
services provision by loads and the impacts orstrassion networl
must be studied by DSOs and TSOs: distributed géper and
renewable energy sources may have indeed a veitgdiroapability
to provide ancillary services with the highly vdéia and
unpredictable nature of DER putting even more cairds on suctk
ancillary services: the contribution of loads prheg more
flexibility can then be a way towards novel solagdor DSOs.

The legal, contractual and regulatory aspects of anillary
services provided by distributed generation and oloads,
allowing for more aggregation business models

Distribution companies used to contribute to aagjllservices ot
transmission systems in a very simple way: reactorapensation ¢
MV side of HV/MV transformer, load tripping schemé&s limit
frequency drop in case of generation loss, etc. &uwdution of the
Electricity Sector and the birth of new playerseliaggregators wil
impact the roles of the transmission system aniilolision network
operators: a specific attention is to be jointlyeyi by TSO anc
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2011

2012

DSOs taking also into account legal, contractudl market aspects
Improved defence and restoration plan (TSO driven)

Simulation tools allowing for the detection of wealpoints of
reconnection scenarios involving DER units

There are no existing common and binding procedtoemanage
RES behavior (wind farms in particular) during egesrcy
situations throughout Europe, with a lack of resioitity of RES
suppliers towards the grid. Moreover, distributioetworks coulc
participate to defense plans using domestic igetfli electrica
appliances. Smart appliances are electric devicé¥, (air
conditioners... ) that can sense any network frequehanges an
respond accordingly. In case of frequency drops,dbmestic anc
possibly industrial, intelligent appliances coulétduce theii
consumption or even switch off one after one adogrdo the
priority set by the user. Defense plans could tdkeantage of thes
appliances by doing selective load shedding instéatisconnecting
a whole part of the network. Research work is néddedevelop ¢
collective strategy for the member states to imgleminto their
national legislation a harmonized emergency styategconnectior
with RES and DER management during emergency sinst It
requires simulation tools which are able to detketweak points o
the pan European system and to propose a Europe#ineé in line
with acceptable reconnection scenarios. This waitk specify the
tools for further development. One application atemmon
TSO/DSO training tools especially to simulate catinetwork anc
balance situations in the context of the elecirisitstem as a whole

Regulatory and technical challenges to implement storation
plans at pan European level

Regulatory and technical issues as well as socidl economica
aspects must be considered in designing restorgdian at par
European level. Although several recommendationsd
requirements have been proposed in the Operatimaraibook of
UCTE, it appears that the full recovery of the Fagan system ma
take long.
A joint TSO/DSO approach is needed to cover aligsues befor
a new doctrine is developed:
* simulation tools to assess risk of a breakdown ngdL
reconnection,
* black-start capability of wind turbine generators
* Impacts of Micro Grids and islanding capabilities
* Training of Operators evolutions of the nationajulatory
schemes to foster coordination

Joint Task force on IT system protocols and standats (DSO driven)

Smarter networks will use real-time, two-way comication technologies t
allow users to connect directly with power suplidt requires:

a framework for interoperability: the task force llwhave the
responsibility to coordinate the development of ramfework that
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includes protocols and model standards for infolmnamanagemer
to achieve interoperability of smart grid devices aystems.
* a high-level architecture for the smart grid inechgd a conceptua
model with architectural principles
* a consensus on the critical standards and stand#edslopmen
activities needed
The main challenge for TSOs and DSOs is to rerdagply connected ar
involved in the on-going normalization and standaation works, both a
European and world wide levels, while designingEaropean dat
management environment which will minimize, in tlwure, the CAPEX
and OPEX of such novel IT systems, when huge dategsfon consumptiol
will be supplied by smart meters.

2011

2012

2012

2010 -
2012

The financing scheme proposed for discussions éynétwork players is presented in Annex

1.

Data exchange protocols for smart grid applications

Based on a conceptual model to develop interattamgmission an
distribution grids and its implementation with atebtural
principles defined to enable the networks to suppoew
technologies and support new business models, Bathange
protocols will be proposed leading to reinforceemperability
constraints at European level.

Semantic models for metering, demand response, ardkectric
transportation data exchanges

It is expected that the largest spectrum possibteapplications
including Automated Metering Infrastructure (AMI)Demand
Response (DR), Plug-In Electric Vehicles (PEV), Wid\rea
Situation Awareness, Distributed Generation anergy Storage
(DG), Market Communications will be dealt with alUHevel to
ensure interoperability at all levels. The projaichs at developing
common semantic model (covering at least advancetering,
demand response and electric transportation) sb thieanetwork
operators coordinate activities including the vasiandustry player:
and catalyze the adoption of a unified semantic rhdde these
applications.

Information models for the European Smart Grids

Security requirements for the smart European nédsvonust take
into account business interactions and the phygicatesses c
delivering electricity, thus considering interfeces or disruption o
business communications as much as it does disrupf the
delivery of electricity. Identity and authorizatiorequirements
privacy, appropriate access are of paramount irapog is shapin
the final information model to be specified thrbug joint work by
TSOs and DSOs.

Budgetary commitments for priority actions 2010-2@dr
transmission/distribution coordination RD&D actigs
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12. Coordination with other initiatives

The coordination and cooperation between the Eamggectricity Grid Initiative and the
other European Industry Initiativ€sis important to ensure that all necessary new
requirements concerning grid integration of lowbcar energy sources are addressed, and
that overlaps between the initiatives are minimiz€dis coordination was started in the
initial planning phase of the initiatives and itearmqming will be completed after bilateral
meetings planned for early May 2010. The coordomatieeds to be pursued in the future
planning of these initiatives and in their implertaion.

This coordination will be pursued as one of thé&ddsr the governance of the initiative, and
the coordination activities are focusing on ansmgethe following questions:

. How can the electricity networks facilitate theeigtation of the new renewable
generation technologies (PV, Wind etc)?

. How can the new technologies contribute to theciedfit and stable operation of
the network?

. What are the communications and interface requingsnéo orchestrate the
participation of variable generation to the opematnd control of the network?

. What are required interoperability and common shaaisl for communication and
information exchange?

12.1. Coordination with SEII - Photovoltaics

The Solar European Industrial Initiative (SEIll) luindes one programme concerning
photovoltaics (PV) generation, and one concernmgcentrated solar power (CSP). The PV
program deals with the full range of PV generatioom small PV systems connected to the
distribution grid up to multi MW solar farms thaight be connected to the transmission grid
in the future. The main integration challengesRbdrbased electricity are:

. The observability of PV units as small as 100 kW

. Participation of PV units to Voltage control, comated with the other voltage
control facilities in distribution networks and peotion plans

. Avoidance of unintentional islanding and protectarcustomers (closely related
to the technical criteria for connection and reeunents to inverters)

. Technical aggregation of PV and other DER by tlstridhution utility, leading to
their integrated management by the TSO for systeenations

. Where and when PV plants would participate in migtkehe commercial
aggregation of PV plants would be performed bykeigplayers

. Safety, with PV in low voltage back feeding the Myetwork <<to be
clarified>>, but also personal safety? impacts

. Ensure the quality of the resulting power waveo alsth high penetration of PV
units

¥particularly EWI (wind) and SEII( Photovoltaic parid Concentrated Solar Power part)
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A common appraisal of the objectives and activittesicerning grid integration of PV
generation has been performed, and the respotisilfor these activities have been
allocated in part to the EEGI and in part to thélSie avoid overlaps in the programs. The
corresponding activities for the EEGI are includedunctional Projects D5 and D6 on the
distribution network. Please note that the estichaigdgets of the SEII include demonstration
asset costs for PV and storage demonstrationshvelxiglains apparent discrepancies between
the budgets concerning grid integration of PV i@ two initiatives.

12.2. Coordination SEII - Concentrated Solar Power

The objective should be to determine whether theeldpment of CSP technologies foresees
the use of energy storage to increase their disphtlity, and enable them to operate much
like “standard thermal power plants”. A joint stutgtween EEGI and SEII-CSP would
involve planning and operation simulations to setvedlopment specifications for grid
integration of these envisaged STE (Solar TherrfedtEcity) plants:

1. STE Plants can meet the demand at any time, dapightl and can supply electricity
at peak hours according to planned schedule?

2. STE Plants have the capability to offer primargoselary and tertiary reserves

This study may then specify one large scale exparino validate the energy and network
value within an approach similar to the one devdtmpinstance in the EU-DEEP projétt
The need for such a demonstration, its expecteéfiterand its costs need to be evaluated
jointly by EEGI and ESTELA (European Solar Therra#dctricity Association).

12.3. Coordination with the European Wind Initiative (EWI)

The activities requiring cooperation between theogean Electricity Grid Initiative (EEGI)
and European Wind Initiative (EWI) include sometlué Grid Integration Working Group of
EWI (EWI3) and some of the activities in FunctioRabjects T3, T4 and T5 of the EEGI on
the transmission network. Members of the EEGI amdl have already started practical
cooperation in the context of TWENTIES, a largelesciemonstration project starting in May
2010. This project undertakes important RD&D atigg contributing to Working Group 3 of
EWI and Cluster 2 of the Transmission part of ti&SE

Moreover, in line with the functional project T34 &nd T5 of the EEGI roadmap, new power
technologies will need to be validated in operalomonditions through large scale
experiments to plan their deployment in addreséinigre pan-European network problems
beyond 2015. The future challenges that they wlpHacing cover:

. The reliable and stable backbone for Europeanriatesiectricity markets

. The increase of interconnections of the system setkctive reinforcements or by
ultra high voltage transmission and/or by DC cotines (the so-called super

grid)

. The possibility to cope with more fluctuating powefeeds from renewable
sources with the help of increased power flow #tgeat the transmission (bulk
power) level.

7 Seewww.eudeep.com
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. The validation of regional interconnections andalodistribution architectures
(e.g. including mini and micro grids) with new caitand protection schemes.

It is proposed to address, in the wake of the TWHESTproject (ending mid 2013), a large
scale experiment to validate the massive introdaadf selected HVDC-links, thus creating a
dc grid multi linked with the underlying 380 kV-matrk. Such coordinated demonstrations (
like in TWENTIES) should piggy back on several plad on shore or off shore projects in
Europe and others that are only at the study stBggr planning could depend on a number
of uncontrollable external factors.

Last, the North Sea Offshore Grid was proposedbyBuropean Commission in the Second
Strategic Energy Review, published in November 200 initiative was identified as one of
the priority energy infrastructure actions of EUZAe North Sea Offshore Grid should
become then one of the building blocks of a futkEwgopean super grid. The political
declaration of the North Sea Countries OffshoredGnitiative was signed on 7 December
2009 at the European Union Energy Council, by GesmadJnited Kingdom, France,
Denmark, Sweden, the Netherlands, Belgium, Ireland Luxembourg, joined later by
Norway. Pending the outcome of political decisiotencerning the organization and
responsibilities for such a grid, the EEGI wouldiberested to be involved in its planning
and technical development processes since it witipdlement “ENTSO-E & national TSOs
activities on technical feasibility & implementaticand market aspect§”

12.4. Cooperation with EERA (European Energy Research Alliance)

The cooperation with EERA is aimed at maximizing tbtal impact of the RD&D efforts on
Smart Grids at European level and at the same &woed overlaps between the activities
performed by EERA and EEGI. In particular, EERAIMdicus it's Smart Grids activities on:

. activities which might be useful to prepare thgéascale demonstration projects,
like reviews of state of the art of R&D, developrheri generic simulation
models, or the testing at pilot scale (in theirslabf some ideas for the large scale
demonstration projects

. methodology development on scaling-up and repbcaapproaches that cover
constraints on European-wide deployment

. technology based activities clearly outside thepscof the EEGI (like R&D on
storage).

12.5. Cooperation with other initiatives

Coordination with other initiatives such as the lpuprivate partnerships (PPP) on Electric
Vehicles and Intelligent Buildings will be initiateas soon as the programme is launched to
ensure coordinated efforts on issues regardingitbgration of these new developments with
the electricity system. The contacts with these'®PRiated by the Smartgrids platform will
be pursued.

187 December 2009 « Political declaration on thettNSeas Countries Offshore Grid Initiative”
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13. Annex 1: program financing proposal by network

operators

In line with the principles outlined in chapterthie following guidelines are proposed as a
basis for discussion of the financing of the fphtise of the program:

Management of the programme scaling-up and replication studies to be able to
deploy the results at European level and activitbesupport interoperability and
standardisation should be coverE@0% by European funds because most of
the benefits from these activities are at Europeasl.

Research and DevelopmentThis should be covered by a combination of
European funds, Member state funds and free maslaters funding, with
European funds taking the bigger share becauseahtst results will benefit the
whole of Europe. The Member States should coviemied part of the R&D
cost for the distribution network because somenheflienefits from the activities
will be country-specific. Public funding should alsover parts of the R&D cost
of free market players/R&D institutes to guarartesr commitment to share the
new knowledge gained through the participation.

Demonstration activities This should be covered by a combination of Member
State funding, European funding, tariff funding dnee market player funding,
according to the following split:

o Member State fund should cover the major part & tosts, both grid-
internal cost because adequate tariff schemes rinavieeen implemented yet
for the network operators, and the major part & tosts of free market
players to guarantee their commitment to sharendwe knowledge gained
through the participation.

o European funds should cover a part of the costeaxiad to the “first mover
risk”, because this risk could prevent promisinysons to be tested.

o Existing tariffs should cover a part of the gridemal costs to support the
commitment from the network operators.

o Free market players should cover a part of thestscbecause they would
have benefits from participating.

The tables below summarize tB810-2012costs of the implementation plan and proposes
shares of requested funding resources for the pnogre according to the above guidelines .
Please note that this share is indicative and matl be the same in the second part of the
programme (from 2013), where new dedicated tamdentives are expected to cover a large
part of the financing.
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Transmission network program 2010-2012
Cost Funding
Activities Total costs of | EC funding | MS funding Tariff Free market
program, M€ % % funding | player funding
% %
Magt, replication, 20-30 100% 0% 0% 0%
scaling-up,*®
R&D* 80-90 60 % 0 30% 10%
Demonstration 0 0 0 0 0
TOTAL 108 65-70% 0% 25-30% 5-10%
Distribution network program 2010-12
Cost Funding®
Activities Total costs of | EC funding | MS funding Tariff Free market
program, M€ % % funding | player funding
% %
Mgt, replication, 60-140 100% 0% 0% 0%
scaling-up,
dissemination
R&D 80-170 50% 25% 0% 25%
Demonstration 520-690 20-30% 40-60% 10-35% 10-15%
TOTAL 830 30-40% 40-50% 10-30% 10-15%
Transmission/ Distribution coordination program 2010-12
Cost Funding
Activities Total costs of | EC funding | MS funding Tariff Free market
program, M€ % % funding | player funding
% %
Mgt, replication, 10-15 100 % 0% 0% 0%
scaling-up,
dissemination
R&D 55-60 60% 0% 30% 10%
Demonstration
TOTAL 67 65-70% 0% 25-30% 5-10%

9 The dissemination activities have not yet beeedsiby ENTSO-E for the transmission system operators
activities
% This R&D activity is assumed to take 60 % of TSibrs and 40 % of external RTD performers coming
mostly from the public sector
21 The availability of other sources of funding colddver the need for funding from the sources pregos
22 Funding through existing tariffs and when avaiabéw dedicated tariff incentives (eg. OFGEM).Ha tase
that the total funding from other sources do nache100%, tariffs should anyhow be available fording the
complement of what is not funded by other sourees éf it exceeds the 30% of the total indicatethia table.
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