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Outline

• EERA EU initiatives on GRID in 
the SET-Plan

• The EERA coordinated 
research Joint Programme on 
Smart Grids:

– Participants and R&D topics

• ELECTRA IRP

“All scenarios show electricity will 
have to play a much greater role 
than now (almost doubling its share 

in final energy demand to 36-39% in 

2050) and will have to contribute to 
the decarbonisation of transport 
and heating / cooling”

EUs Energy Roadmap (2011: p 6). 

Such future projections give major 

impact on how the power system will 

have to be operated. 

The power system is widely acknowledged as being crucial for realizing a more 

sustainable future
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SET-Plan

• According to SET-Plan, energy technologies will be 

crucial to combat climate change and to secure 
world and European energy supply.

• To achieve Europe 2020 and 2050 targets on 

greenhouse gas emissions, RES and energy 

efficiency will require the deployment of new more 

efficient technologies.

• Fifteen leading European Research Institutes have 

taken up the challenge to found an

European Energy Research Alliance (EERA).
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SET-Plan 
and its initiatives
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European Energy 
Research Alliance

• EERA aims to accelerate development of new energy

technologies

− Strengthen, expand and optimise research capabilities

− Improve coordination and cooperation

− Reduce fragmentation and duplication

− Promote harmonisation of National and EC programmes

• Called for in the Strategic Energy Technology (SET) Plan

• Participation in EERA is in principle open to all research 

organisations

– Not just a membership; need to bring in significant R&D capacity

• Based on own resources
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Structure
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Objectives

• to contribute to the SET-Plan, the 
EERA aims to:

– accelerate the development of new 

energy technologies by conceiving 

and implementing Joint 

Programmes of research in support 

of the SET-Plan priorities, 

– pooling and integrating activities 

and resources, combining national 

and Community sources of funding 

and 

– maximizing complementarities and 

synergies, including international 

partners.

• work towards a long term, durable 

integration of excellent but 

dispersed research capacities 

across the EU, overcoming 

fragmentation, optimizing the use 

of resources, building additional 

research capacity and developing 

a comprehensive range of world 

class pan-European energy 

research infrastructures

• develop links and sustained 

partnerships with industry to 

strengthen the interplay between 

research outcomes and 

innovation.
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Joint Programmes 

An overall number of 15 JP have been launched in EERA:

• Photovoltaic, Wind Energy, Smart  
Grids and Geothermal (launched at 

the SET-Plan event held in Madrid in 

June 2010)

• Carbon Capture and Storage, 

Materials for Nuclear and Bioenergy
(launched at the SET-Plan event held in 

Brussels in November 2010)

• Concentrated Solar Power and 

Ocean Energy (approved by the EERA 

Executive Committee in April and 

officially launched at the SET-Plan 

event, in Warsaw, November 2011).

• Smart Cities, Advanced Materials 

and Processes for Energy 
Applications, Energy Storage and 
Fuel Cells and Hydrogen (approved 

by the EERA Executive Committee in 

November and launched during the 

SET Plan Conference in Warsaw, 

always in November 2011)

• Economic, Environment & Social 

Impact (E3) and Shale Gas (approved 

by the EERA Executive Committee 

meeting in April and launched at the 3rd 

EERA Annual Congress, also in April) 

In  the launched Joint Programmes, 
more than 2700 Researchers 

from over 150 public research centres and universities 

are actively collaborating today in the EERA Joint Programmes
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JP on Smart Grids
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JP on Smart Grids
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JP on Smart Grids



Electric Delivery 

System Space

Encompasses conventional elements as well as their institutions and other drivers 

(e.g., markets, policies, regulations). 12
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ELECTRA - European Liaison on 
Electricity Committed Towards long-term  

Research Activities for Smart Grids

Call (part) identifier

– FP7-ENERGY-2013-IRP

The ELECTRA IRP overarching goal is

• to reinforce the EERA Joint Programme on
Smart Grids

with the aim

• to strengthen coordinated European research
building support for realizing the European
SET Plan objectives.

Funding scheme

– Combination of CP & CSA
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ELECTRA -
Scientific and Technical Objectives

• O4: To conduct experimental testing of 
ELECTRA controllable flexibility solutions in 
a lab environment

– to conduct experimental testing for proof of concept 

evaluation of ELECTRA controllable flexibility 

solutions, incorporating system modeling and 

simulation tools in order to prove the system 

performance across numerous devices distributed 

across the power system. 

• O5: To support standardization activities 
at relevant standardization organisations

– to propose extensions of existing standards or new 

work items within the various technical working groups 

of standardization organisations like 

CEN/CENELEC/ETSI and NIST. The purpose is to 

ensure that equipment vendors will provide standard 

compliant solutions for the future control system of 

Smart Grids that are fully interoperable with systems 

from other vendors.

ELECTRA IRP will research radical control solutions for the real time operation 

of the 2035 power system.

• O1: To design the information flows and control 
mechanisms required to synchronize the activities of the 
different stakeholders for managing voltage and 
frequency in 2035 power system

– O1.1 Design of the 2035 power system functional architecture for 
network voltage and frequency control.

– O1.2 Design of a framework for EU E-market in compliance with 
EU legislation and common declared EU targets.

• O2: To develop concepts and methods for increasing 
network observability as a vital basis for novel controls

– To develop adequate concepts and methods for sufficient 

observing the state of the future power system on three 

different levels: Pan-European , Vertically integrated , 

Horizontal/ Distributed

• O3: To develop robust coordination functions for 
multiple controllers across different control boundaries

– to develop robust coordination functions for multiple controllers across 

different control boundaries exploiting flexibility of multiple resources in 

normal and emergency situations and to design economically optimal 

coordinating control between system operators in European level.

Conference: “Experimental research and  DER 
integration in the EU Energy System"
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ELECTRA - Interdependencies among WPs

The ELECTRA IRP will apply the SG-CG framework and tools and will give feedback and recommendations for 
their effective use and improvement. In fact, in order to manage the complexity of interactions among all the 
actors involved in future power system operation, particular attention will be devoted to interoperability issues 
and standardization. 

.

Conference: “Experimental research and  DER 
integration in the EU Energy System"
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ELECTRA - European Liaison on 
Electricity Committed Towards long-term  

Research Activities for Smart Grids

• WP1 - European coordination of smart grid 
research roadmaps and research effort: The 
ELECTRA IRP targets to boost EERA JP SG 
effort leveraging resources to address also 
subjects not yet covered by the EERA JP SG 
addressing also the development and proof of 
new concepts which will be needed in the 
management of the future electricity system.

• WP2 - Coordinated development and use of 
common laboratories infrastructure: This 
aspect of the ELECTRA IRP proposal should 
guarantee that European Smart Grid 
Laboratories infrastructure is able to meet 
world-wide standards and that Europe is able to 
maintain its prominent role in Smart Grid 
research

• WP9 - Exchange of Researchers: The European 
funding of the ELECTRA IRP should allow the EERA 
partners to exchange researchers for substantial 
periods of time. An exchange program of researchers 
allows to share knowledge and experience but, above 
all, it provides the foundation for true structured 
collaboration in the future between the various 
research organisms.

• WP10 - International collaboration: EERA JP SG 
bridged towards peer organisation in the US and 
Japan to exchange research results and to compare 
R&D topic priorities for research programs in the area 
of smart grids. 
ELECTRA IRP aims at 

1. ensuring that the EERA partners expand this cross-

continental collaboration; 

2. to select areas and specific R&D topics of mutual interest 

for future collaborations, and 

3. to continue to act as the representative of European 

Smart Grid research in the various platforms and 

organisations where Europe would like to be 

represented. 

ELECTRA Joint Research Activities (WP3 - WP8)
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ELECTRA
Concepts of future power system operation

ELECTRA Joint Research Activities (WP3 - WP8)

In traditional centralised system design and operation demand is passive and uncontrollable and makes no active contribution to 

the operation of the system or participates in the markets. 

• TSO’s keep the power balance on a second to minutes time scale by monitoring the electric system frequency, 

• The generation schedules are pre-defined on a day-ahead market and may further be adjusted on intra-day and regulating 

power markets, where available.

The traditional centralised system design – vertical control by TSO’s and DSO’s
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The stated European goals 2035 and in particular 2050 are NOT achievable without radical change of the existing power
system paradigm. In order to ensure reliable control over the power grid, also distributed generators and loads should be
controlled in a way that increases the predictability of the maximum power imbalance as perceived system-wide by the
TSO’s.

ELECTRA view real time operation of future power systems as composed of “vertical integration” of
control schemes reinforced by “horizontal integration” of distributed control schemes.

ELECTRA
Concepts of future power system operation
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The stated European goals 2035 and in particular 2050 are NOT achievable without radical change of the existing
power system paradigm. In order to ensure reliable control over the power grid, also distributed generators and loads
should be controlled in a way that increases the predictability of the maximum power imbalance as perceived system-
wide by the TSO’s.

ELECTRA view real time operation of future power systems as composed of “vertical integration”
of control schemes reinforced by “horizontal integration” of distributed control schemes.

ELECTRA develops and tests vertically-integrated control schemes reinforced with

horizontally-distributed control schemes to provide for a dynamic power balance

by activating all the available distributed resources.

This will enable grid operators to ensure that the balance and stability in a future

power system with a high share of decentralised generations is maintained at the

same level as today or better.

ELECTRA will test the new control concepts at experimental level and in such a

way that industrial stakeholders can implement these innovative solutions in field
testing activities.

ELECTRA
Concepts of future power system operation
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ELECTRA - Approach

ELECTRA Joint Research Activities (WP3 - WP8)

The ELECTRA IRP will apply the SG-CG framework and tools and will give feedback 
and recommendations for their effective use and improvement.

To manage the complexity of 
interactions among all the actors 
involved in future power system 
operation, particular attention will 
be devoted to interoperability 
issues and standardization. 

.
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ELECTRA - Planning
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ELECTRA - Effort
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EERA and the ELECTRA Project
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for your attention!


