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 Set-out a vision for RD&I for Smart Networks for Energy Transition and engage 
stakeholders in this vision.

 Prepare and update the Strategic Research and Innovation Roadmap.

 Report on the implementation of RD&I activities at European, national/regional and 
industrial levels.

 Provide input to the SET Plan action 4 which addresses the technical challenges 
raised by the transformation of the energy system.

 Identify innovation barriers, notably related to regulation and financing.

 Develop enhanced knowledge-sharing mechanisms that help bring RD&I results to 
deployment.

 Prepare consolidated stakeholder views on Research and Innovation to European 
Energy Policy initiatives.
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1. 

• Small: biogas, PV, 
solarthermal

• Medium: solar 
power plants, 
Wind on/off-shore, 
CCGT

• Large, nuclear, 
CCGT

Variety of generation sources in size, both centralised and 
decentralised, fully or largely circular
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Vision 2050
Building Blocks:

The Ingredients of the Vision
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ETIP SNET Roadmap 2020-30:
The Functionalities 2030

ETIP SNET Roadmap 2020-2030: 
FUNCTIONALITY

ETIP SNET Vision 2050:

Building Block

• F1 Cooperation between system operators 

• The Efficient Organisation of Energy 
Systems

• F2 Cross-sector integration

• F3 Integrating the subsidiarity principle - The customer at the 
center, at the heart of the integrated energy system

• F4 Pan-European wholesale markets • Markets as key enablers of the 
energy transition• F5 Integrating local markets (enabling citizen involvement)

• F6 Integrating digitalisation services (including data privacy, 
cybersecurity)

• Digitalisation

• F7 Upgraded electricity networks, integrated components 
and systems • Infrastructure for integrated energy 

systems as key enablers of the 
energy transition

• F8 Energy System Business (incl. models, regulatory)

• F9 Simulation tools for electricity and energy systems (SW)

• F10 Integrating flexibility in generation, demand, conversion 
and storage technologies 

• Efficient Energy Use
• F11 Efficient heating and cooling for buildings and industries 

in view of system integration of flexibilities

• F12 Efficient carbon-neutral liquid fuels & electricity for 
transport in view of system integration of flexibilities

FUNCTIONALITIES 2030

The building blocks of the ETIP

SNET Vision 2050 are translated

into FUNCTIONALITIES which

need to be realised in the

integrated energy system by the

year 2030
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ETIP SNET Roadmap 2020-30
6 Research Areas

Research Areas RA1 … RA6

Functionalities 2030 (the real-world systems and environments)

RA 1: CONSUMER, PROSUMER and CITIZEN ENERGY COMMUNITY

RA 2: SYSTEM ECONOMICS

RA 3: DIGITALIZATION

RA 4: PLANNING - HOLISTIC ARCHITECTURES and ASSETS

RA 5: FLEXIBILITY ENABLERS and SYSTEM FLEXIBILITY

RA 6: SYSTEM OPERATION



RA No. Research Area (RA) RA-Explanation

1 CONSUMER, PROSUMER and CITIZEN 
ENERGY COMMUNITY

Citizen and prosumer empowerment and engagement

2 SYSTEM ECONOMICS Business models, market design and market-governance

3 DIGITALIZATION Digitalisation, communication and data handling

4 PLANNING - HOLISTIC 
ARCHITECTURES and ASSETS

Energy system architectures, design and planning, new
materials, technological solutions, asset management,
maintenance; System Stability

5 FLEXIBILITY ENABLERS and SYSTEM 
FLEXIBILITY

Adapting all energy components to provide flexibility to the
system (Flexibility in Demand, Generation, Storage & Energy
Conversion, Network, Transport)

6 SYSTEM OPERATION Reliability, forecasting, monitoring, control and automation
(State estimation and supervision, short-term, medium and
long-term control)
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Explanation of each RA
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Research Sub-
Areas

Each Research Area (RA) has several 
Research Sub-Areas (RSA)

Research Areas 
(RA) RSA  Research Sub-Areas (RSA) 

1. CONSUMER, 
PROSUMER and 
CITIZEN ENERGY 
COMMUNITY 

1.1 
Social campaigns and social studies (related to societal acceptance of 
energy infrastructure) 

1.2 
Adaptive consumer/user behaviour incl. energy communities 
(Interaction, incentives by dynamic tariffs, etc) 

1.3 Consumer and prosumer device control 

2. SYSTEM 
ECONOMICS 

2.1 Business models (including Aggregators)  

2.2 
Market design (Retail, Wholesale; Cross-border; Ancillary services; 
Flexibility markets; etc) 

2.3 
Market governance (regulation, rules) and tariff design (capacity versus 
energy, etc) 

3. DIGITALIZATION 

3.1 
Protocols, standardisation and interoperability (IEC, CIM, Information 
models) 

3.2 
Data Communication (ICT) (Data acquisition, Smart Meter, Sensors 
(monitoring), AMR, AMM, smart devices) 

3.3 Data and Information Management (Platforms, Big Data, SW, IoT) 

3.4 Cybersecurity (vulnerabilities, failures, risks) and privacy 

3.5 
End-to-end architecture (integrating market, automation, control, data 
acquisition, digital twin, end-users) 

4. PLANNING - 
HOLISTIC 
ARCHITECTURES 
and ASSETS 

4.1 Integrated Energy system Architectures (design including new materials) 

4.2 Long-term planning (System development) 

4.3 
Asset management and maintenance (maintenance operation, failure 
detection, asset lifecycles, lifespan and costs, ageing) 

4.4 System Stability analysis 

5. FLEXIBILITY 
ENABLERS and 
SYSTEM 
FLEXIBILITY 

5.1 Demand flexibility (household and industry related) 

5.2 
Generation flexibility (flexible thermal, RES (Hydro, PV and wind 
generators) 

5.3 
Storage flexibility & Energy Conversion flexibility (PtG&H, PtG, GtP, PtL, 
LtP; PtW; WtP (W: Water)) 

5.4 Network flexibility (FACTS, FACDS, smart transformers) 

5.5 Transport flexibility (VtG/EV; railway, trams, trolleybus) 

6. SYSTEM 
OPERATION 

6.1 State estimation and State supervision (basic control) 

6.2 Short-term control (Primary, Voltage, Frequency) 

6.3 
Medium and long-term control (Forecasting (Load, RES), secondary & 
tertiary control: LFC, operational planning: scheduling/optimisation of 
active reactive power, voltage control) 

6.4 
Preventive control/restoration (Contingencies, Topology incl. Switching 
optimisation, Protection, Resilience) 

6.5 
Control Center technologies (EMS, platforms, Operator training, 
Coordination among Control Centers) 
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200+ RDI Tasks, each with RDI Journey towards 2030+

• Each Research Sub-Area (RSA) has 
several RDI-Tasks

• Each RDI-Task has an expected RDI-
Journey: When to go from Research 
(Red) via Demonstration (orange) 
towards Innovation  (=Deployment) 
(green)

• Each RDI-Task contributes to one or 
more of the FUNCTIONALITIES.



The Energy Island Framework

There are more than 2200 inhabited islands in the EU. Despite having access to renewable sources of energy,
such as wind and wave energy, many of them depend on expensive fossil fuel imports for their energy
supply.

Based on the aforementioned, an initiative that provides a long term framework to help islands generate
their own sustainable, low-cost energy, will result in:

• Reduced energy costs and greatly increased production of renewable energy and the construction of energy storage 
facilities and demand response systems, using the latest technologies

• better energy security for islands, which will be less reliant on imports

• improved air quality, lower greenhouse gas emissions, and less impact on islands' natural environments

• the creation of new jobs and business opportunities, boosting islands' economic self-sufficiency.



Horizon Europe: Preliminary structure

Widening Participation and Strengthening the European Research Area

Reforming and Enhancing the European R&I systemWidening participation and spreading excellence

Pillar 1
Excellent Science

European Research Council

Marie Skłodowska-Curie 

Actions

Research Infrastructures

Pillar 3
Innovative Europe

European Innovation Council

European innovation 

ecosystems

European Institute of 

Innovation 

and Technology

Pillar 2
Global Challenges and 

European Industrial 

Competitiveness

• Health

• Culture, Creativity and 

Inclusive Society 

• Civil Security for Society

• Digital, Industry and Space

• Climate, Energy and Mobility

• Food, Bioeconomy, Natural 

Resources, Agriculture and 

Environment

Joint Research Centre

C
lu

s
te

rs



CLUSTER 5 Climate, Energy and Mobility
Key features

More impact-focused R&I – supporting the implementation of EU policy goals and links
between fuels/electricity (supply-side) and transport (demand-side)

New holistic / system-wide / integrated view – e.g. focus on citizens, industry and user 
needs

More synergies across R&I areas, along the full innovation cycle:

❑ between thematic areas (e.g. low-emission mobility, energy & climate)

❑ between clusters (e.g. digital and automated mobility)

❑ between pillars (through wide / joint Missions)

❑ with other EU / funding instruments (e.g. CEF, LIFE)

Mainstreaming and thus more impact of Social Sciences & Humanities, citizen & 
consumer empowerment, economic & behavioural aspects, standardisation and 
innovation-friendly frameworks



The INTENSYS4EU Project supports ETIP SNET activities and has received funding from the European Union’s Horizon 2020 research and innovation programme under grant agreement 731220 



EURELECTRIC
EU Islands: Towards a 
Sustainable Future

June 2012


