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The European energy policies
 Main drivers of energy policies of the European Union (EU)
1. reduce GHG emissions,
2. security of supply and,
3. economic growth.

 28 countries with different energy systems + Energy Community countries
 Legal framework: the energy packages (EP)
•
•
•
•

directives addressing the unbundling of the energy sector (gas and electricity) [1st EP, 90s],
directives addressing the promotion of renewables and cross-border electricity exchanges + update
of the rules for the energy markets [2nd EP early 2000s],
specific directives updating the common rules for the internal market in electricity and gas [3rd EP,
2009],
Recast of the existing directives and regulations for putting energy efficiency first, achieving global
leadership in renewable energies and providing a fair deal for consumers [Clean Energy for all
Europeans package, 2016].

The European energy policies
 The energy system has changed deeply and will keep changing:
•
•
•
•
•
•

Three paradigm shifts at work for energy supply in Europe and worldwide: climate
protection/renewable energy; digitalisation; markets
Many new kinds of market players have emerged: empowered customers, prosumers, unbundled
generators, traders, retailers, service providers, aggregators
Unbundled transmission and distribution system operators, with market facilitation roles
NRAs (National Regulatory Authorities) in Member States (MS)
The European Networks of Transmission System Operators for electricity and gas
and ACER (the Agency for Cooperation of Energy Regulators).

 An integrated European energy market functioning well and ever

better at wholesale level and with room for improvement on retail level
 …which creates intensive R&I needs for the power system
•

the progressive integration of non-dispatchable generation (mainly wind and PV power) and the
advent of pan-European electricity markets challenges the stakeholders to find organisational
solutions to operate the electricity grids within the stability limits and at affordable costs.

European R&I energy policies
 2008: The SET Plan
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 2014: Towards an Integrated Roadmap
•
•

Individual Technologies → Energy system
Policy challenges
−
−
−
−

Consumer at the centre
Energy efficiency (demand)
System optimisation
Technologies (supply)
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 2015: Energy Union – Priorities
•
•
•
•
•

Energy security, solidarity and trust
A fully integrated European energy market
Energy Efficiency (EE) first: moderation of demand
Transition to a low-carbon society: decarbonising the economy,
Research, Innovation and Competitiveness
* Compared to 1990

** compared to BAU

The New SET Plan key actions
1.Performant renewable technologies integrated in the system
2.Reduce costs of renewable technologies
3.New technologies & services for consumers
4.Resilience & security of energy system
5.New materials & technologies for buildings
6.Energy efficiency for industry
7.Competitive in global battery sector (e-mobility)
8.Renewable fuels
9.Set up R&I activities applying CCS and CCU
10.Maintain safety level & improve efficiency
in nuclear energy
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From a fragmented EU advisory
to an integrated framework
« EUROPEAN TECHNOLOGY
AND INNOVATION PLATFORM
SMART NETWORKS FOR
ENERGY TRANSITION »...
... addresses the innovation
challenges in energy system and
market evolution necessary for
achieving climate protection and
renewables integration with
affordability and security of supply
... beyond smart electricity grids

ETIP SNET’s mission
 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.

ETIP SNET’s stakeholders

ETIP SNET’s organisation

ETIP SNET’s Working Groups
WG1: Reliable, economic and efficient smart grid system
WG1 addresses business and technology trends contributing to the overall energy system optimization at affordable
investment and operation costs.

WG2: Storage technologies and sector interfaces
WG2 addresses the technological and market developments related to energy storage solutions to ensure the required level
of flexibility for the transmission and distribution of electricity.

WG3: Flexible Generation
WG3 considers the latest business and technology trends to address the needs for flexibility in the framework of an
integrated energy system.

WG4: Digitisation of the electricity system and Customer participation
WG4 addresses the use and impact of the Information and Communication Technologies as a pervasive tool along the entire
value chain of the power generation, transportation and use.

WG5: Innovation implementation in the business environment
Work Group 5 adopts a helicopter view on R&I projects and promotes their uptake by the industry so as to ensure Europe’s
energy transition.
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Past, current and future roadmaps
Electricity system
Integration of RES

EEGI roadmap
2013-2022

Electricity system
Integration of storage + other flexibilities
Integration with other energy networks

Energy system as a
whole
ETIP SNET roadmap
2019-2028

ETIP-SNET roadmap
2017-2026
IP 16-18

IP 17-19

IP 19-21

IP 21-23

IPs every
year
IP 18-20

INTENSYS4EU

IP 20-22

Electricity grid = backbone of energy system
Offers flexibility solutions and enables the integration of all flexibility means
Information and Communication Technologies
Electricity consumption
Demand flexibility

Electricity networks
Interactions
with other
energy networks

Innovations to
enhance grid
reliability and
flexibiliy
Generation flexibility
(RES and thermal)

Sources of flexibility

Electricity generation

Energy
Storage

ETIP SNET Roadmap
► The 10 year (2017-2026 ) ETIP SNET R&I roadmap
o A consolidated and balanced stakeholder viewpoint for the future R&I needs of
the electricity networks, through consultations and “regional” workshops
→ Several versions of the Roadmap accounting for improvement proposals coming
from the power system community and the energy system community as a whole

o Based on a monitoring/review of national, European and international R&I
activities
→ Measure of the coverage: the specified R&I activities cover new knowledge
needs not (or partially) addressed at the time of the monitoring/review

Main inputs from the regional workshops
workshops
► Main inputs from the national stakeholders regarding storage
integration
o Need for integrated designs in order to optimize investments with the maximum coverage in
terms of functionalities and potential benefits
o Multiservice business models might be a solution provided that the system services brought
by storage are valued on a fair basis
o Flexibility cannot be ensured only by storage technologies: storage must always be
compared against other possible flexibility options
o Market players: lack of clear regulatory framework and of market mechanisms that give
visibility for investments
o Regulated players: network operators confirm that they could own and operate gridlocalized electricity storage devices: more R&I needed to grasp the value brought by storage
devices and the respective role of the players.

From EC policies to the new Roadmap structure
► The R&I roadmap involves three main building blocks
Block 1
Climate and Energy Union
policies
↓
Impacts on the future
energy system
↓
Main and most probable
evolutions of the power
system

Block 2

Evolutions of the power
system
↓
Future challenges for the
stakeholders of the power
system at the transmission
and distributions levels

Block 3

Future challenges
↓
Mapping with the existing
tree-like structure
(clusters and functional
objectives)

Structure of the Roadmap: transmission
and distribution - challenge oriented
Cross-cutting challenges for distribution systems
Challenge oriented clusters for transmision systems

Challenge1: Upgrading of the Network → C1

C1: Modernization of the Network

Challenge2: Power System Reliability→ C2

C2: Security and System Stability

Challenge3: Power System Flexibility→ C3

C3: Power System Flexibility from Generation, Storage,
Demand and Network

Challenge4: ICT and Digitalization → C5

C4: Economic & Efficient Power System

Challenge5: Market Design → C4

C5: ICT and Digitalization of Power System

Challenge6: DSO Regulatory Environment

► Two-level tree-like structure : clusters and functional objectives within each clusters that are
technology agnostic

Estimation of needed resources
►Estimation is provided for a full coverage of the R&I activities
►Resources for transmission ~ 1.1 billion Euros
• The budget has been built with a bottom-up approach by summing up the estimated amounts for
each FO within each cluster.
• This amount cannot be supported by European funds only: other funding resources will be
necessary (national, transnational, private investments).

► Resources for distribution ~ 1.5 billion Euros
• The budget has been constructed by estimating the necessary amounts to cover the gaps identified
in the monitoring process.
• This amount cannot be supported by European funds only: other funding resources will be
necessary (national, transnational, private investments).
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Flexibility is addressed in several functional
objectives
Transmission
C1: Modernization of the Network
C2: Security and System Stability
C3: Power System Flexibility from
Generation, Storage, Demand and Network
Flexibility from
- Storage
- Demand response
- RES with forecasting tools
- Interactions with other energy networks
- Thermal power generation
C4: Economic & Efficient Power System
C5: ICT and Digitalization of Power System

Distribution
C1: Integration of Smart Customers
Flexibility from
- Demand response
- Energy efficiency in buildings
C2: Integration of DER and New Uses
Flexibility from
- RES
- Storage
- Transport (Evs)
- Interactions with other energy networks
- Thermal power generation
C3: Network Operations
Flexibility from
- Grid
C4: Network Planning and Asset Management
Flexibility from
- Asset management

Transmission: flexibility from storage
► Objectives
o Develop storage availability schemes for system planning and operation purposes, while
analysing in parallel the integration of storage technologies, in close contact with the relevant
manufacturers, in order to maximize their application possibilities in terms of both performance and
time-to-market development.

► Selected R&I activities

o Novel solutions for fast power response and energy storage at different voltage levels in the
power system; novel solutions for where supplementary services will be located in the storage facility.

o System planning tools to determine the optimal distribution of the energy storage to facilitate
transmission system operations, as well as in the distribution grids.

o Assess the contribution of power-to-gas technologies as a means to store electricity on large scale;
use of gas turbines to cover long periods with low RES generation in scenarios with very high
penetration of wind and solar generation.

Transmission: flexibility from the grid

► Objectives:
o dynamic rating equipment, power electronic devices, use of interconnectors

► Selected R&I activities
o To demonstrate power flow control devices that offer increased flexibility with respect to energy flows
across multiple transmission zones and borders.

o To demonstrate controllable off- and on-shore solutions for the vendor-independent, HVDC multiterminal networks used to coordinate power flow, frequency control and coordinate protection and
communications requirements.

o Apply more DLR solutions, to become a standard practice for short term congestion and peak
transmission line overloads.

Transmission: interaction with nonelectrical energy networks
► Objectives:
o Promote actions that foster the transition towards a new model for a European energy system (heat,
transport, gas, electricity).
o Develop tools to analyse balancing and congestion issues across the entire energy system and to
support gas technologies in restoration plans.

► Selected R&I activities
o Develop methodologies and tools to assess the impact of the transition towards a new model for a
European energy system (heat, transport, gas, electricity).

o Joint planning.
o Study complex dynamics of the coupled systems when producing large quantities of methane
(power-to-gas) to be injected into the gas grid and later used for the production of electricity.

Distribution: flexibility from energy
efficiency (smart homes and buildings)
► Objectives
o deployment of smart grid technologies in urban areas in order to reach the goals set by the EC in
terms of energy efficiency in buildings. […] implies a close cooperation between network operators
and market players so as to optimize the operation and planning of the network, taking into account
the interactions with the other urban networks.

► Selected R&I activities

o Advanced ICT infrastructures coupling DSOs and market players so as to estimate customer
participation in energy efficiency (cf. demand response).

o Assess the optimal level of intelligence at different spatial scales depending on the city and the
existing network topologies (i.e. multilevel operations of the distribution network).

Distribution: Infrastructure to host
EV/PHEV – Electrification of transport
► Objectives
o Evaluation of the impacts of electrification of transport (mainly EVs) […] on the European
distribution grids from the perspective of planning, operation and market design. The massive
integration of EVs and electric transport in cities could allow load control (load shaping) and
system services (from distributed storage with V2G -vehicle-to-grid- applications), but could also
result in overloads and power quality issues (voltage profiles and harmonics).

► Selected R&I activities

o Development of smart (and controllable) EV charging/battery swapping infrastructures
accounting for energy availability, network constraints and electricity prices.

o Further develop V2G technology solutions and assess the true costs of implementation and the
benefits.

o To ensure interoperability with the future EVs (with a focus fast, very fast, and inductive recharge
technologies).

Distribution: flexibility from storage
► Objectives
o Specify, simulate and set up real-life demonstrations that will help market players and network
operators better appraise the real added-value (technical and economic) brought by storage in the
operations of the power system (flexibility and system services). These demonstrations will include
specific work on innovative business models and recommendations regarding the necessary
regulatory framework to be put in place.

► Selected R&I activities

o Study the optimal spatial distribution of storage systems (especially for BESS systems)
accounting for all constraints of the power system.

o Study the integration of hybrid storage devices so as to have a Virtual Storage Power Plant
(VSPP) fulfilling different functionalities. For instance, hybrid systems such as a flywheel-BESSsupercapacitor could help to cover wider ranges of functionalities.

o Investigate new innovative control strategies to better control PV and storage systems so as to
locally optimise balancing (LV networks).

Flexibility from decentralized thermal power
generation (transmission and distribution)
► Objectives
o To further improve the flexibility and efficiency performance to back-up renewables, to better integrate
the existing and future units in the grid/energy system, to develop technologies with high electrical
efficiency that can use hydrogen, biomass and biofuels and to demonstrate their techno-economic
performances in comparison to other flexibility solutions.

► Selected R&I activities

o To further increase the rate at which a thermal generation unit can increase or decrease its output
(load following capability).

o To improve start-up/shut-down time and ramp rates.
o To further reduce the minimum load at which a thermal generation unit can reliably operate.
o To improve performances (efficiency and emissions) at partial loads.
o To increase the clean fuel flexibility of thermal power plants, to be able to use different sources of
fuels (mixing and switching).
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ETIP SNET process hierarchy
❶ Implementation Plan 2018-2020
based on ETIP SNET roadmap
2017-2026: to be delivered in 2017

❸ Implementation Plan 2021-2023
based on updated: to be delivered
in 2020

❷ Updated roadmap 2020-2029: to be
delivered in 2019, need preparatory
work in 2018 (structuration,
monitoring of ongoing projects, ETIP
SNET vision…)

Financial flows

Data flows

Proposal to structure the IP and the next
roadmap

Market layer

Communication layer

Physical layer

Cyber-physical layer
(software embedded in
hardware components
of the energy system, IT
network managed by
system operators)

Proposal to structure the IP and the next
roadmap

Outline
 EU policy framework
 The ETIP-SNET: a new platform addressing the energy system as a whole
 The ETIP-SNET 2017-2026 R&I roadmap
 Key R&I activities for the next decade: focus on flexibility
 Process for the new ETIP SNET 2019-2028 R&I roadmap
 Conclusions

Conclusions: Role of ETIP SNET Roadmap
► R&I road mapping exercise has allowed energy stakeholders:
o Enlarging the R&I scope to consider all flexibility means: RES and thermal generation, grid, demand
response, storage
o Enlarging the R&I scope beyond the electricity system (interactions with gas and heat networks, integration of
energy storage technologies into the power system)
o Addressing a single overarching goal, i.e. to optimize the European welfare brought by the electricity
value chain while ensuring the proper level of reliability within the energy system of the EU28.

► This is now being specified in an Implementation Plan
► In parallel, a vision of the future system will be described qualitatively + quantitatively

Thank you for your
attention
More information:
etip-snet.eu

@etipsnet

info@etip-snet.eu

linkedin.com/groups/8208338

