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Foreword

The vision of the Energy Union put forward by the European Commission in February 2015 is of an
integrated continent-wide energy system where strong, innovative and competitive companies can
develop the industrial products and technology needed to deliver energy efficiency and low-carbon
technologies. Citizens should be able to take ownership of the transition and participate actively in the
market. Both the Energy Union and the Digital Single Market focus on tangible benefits for the consumer.

Important milestones for this transformation are the EU's energy and climate targets for 2030 which also
underpin Europe's leading role in the fight against climate change.

A shift towards a low-carbon economy calls for increasing digitalisation of the energy system. Digital
developments (big data, the internet of things, 5G, artificial intelligence, smart grids, smart metering,
smart buildings, smart charging solutions for electric vehicles, etc.) impact multiple aspects of European
energy policy. An ever smarter energy system can perform power generation, transmission, network
management and marketing-related tasks with better precision and faster response times than human-
dependent systems, thereby saving energy, prioritising usage, and setting policies for quick response
to outages. Technological developments also allow for much-needed cross-sectorial synergies (e.g.
between energy, ICTs and telecoms).

With the strong belief that innovation is an investment in our future, the European Commission is
supporting, via Horizon 2020 i the biggest EU Research and Innovation programme ever i close to
market projects on Smart Grids and Energy Storage, which have the potential to contribute to a
successful, digitally-supported energy transition.

To complement the work of each individual project, we have launched the BRIDGE initiative. This allows
ongoing Horizon 2020 Smart Grid and Energy Storage projects to contribute to creating a common view
on cross-cutting issues they encounter that may be obstacles to innovation.

We welcome the BRIDGE projects brochure. It shows clearly the different areas they address in terms
of technologies or enabled services, the project partners and the geographical coverage. We look
forward to welcoming new projects when they start, thus making it a living platform.

Enjoy the reading!

Haitze Siemers Eddy Hartog Robert Goodchild
Head of Unit, New energy Head of Unit, Smart Mobility Head of Unit, H2020 Energy
technologies, innovation and and Living, Directorate Research, Innovation and
clean coal, Directorate General Communications Networks Executive Agency,
General for Energy, European Networks, Content and European Commission
Commission Technology, European
Commission
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Introduction to the BRIDGE Iinitiative

Purpose of the initiative

BRIDGE is a cooperation group involving
36 Low Carbon Energy (LCE) Smart-Grid
and Energy Storage projects funded under
the Horizon 2020 program over the last four
years (2014-2017). It aims to foster the
exchange of information, experience,
knowledge and best practices among its
members.

BRIDGE wants to provide field experience,
feedback and lessons learned from the
participating projects to help overcome the
barriers to effective innovation. It aims to
gather coordinated, balanced and coherent
recommendations to strengthen the
messages and maximize their impacts
towards policy makers in view of removing
barriers to innovation deployment.

BRIDGE Working Groups

This cooperation group involves four
different types of activities (Working
Groups) addressing cross-cutting issues
enlisted as follows:

Dat a

ACommunication Infrastructure, embracing
the technical and non-technical aspects of
the communication infrastructure needed to
exchange data and the related requirements

ACybersecurity and Data Privacy, entailing
data integrity, customer privacy and
protection

AData Handling, including the framework for
data exchange and related roles and
responsibilities, together with the technical
issues supporting the exchange of data in a
secure and interoperable manner, and the
data analytics techniques for data processing

Management

Regul ati ons

AAs regards to energy storage, the regulatory
framework needs to provide clear rules and
responsibilities ~ concerning  ownership,
competition, technical modalities and
financial conditions, for island and mainland
cases

Aln terms of smart grids, regulatory
challenges arise regarding the incentives for
demand-side response, commercial
arrangements, smart meter data, etc.

Customer Engageme

ACustomer Segmentation, analysis  of
cultural, geographical and social
dimensions,

Avalue systems - Understanding Customers
AbDrivers for Customer Engagement
AEffectiveness of Engagement Activities

Aldentification of what triggers behavioral
changes (e.g. via incentives)

AThe Regulatory Innovation to Empower
Consumers

Model s

ADefining common language and frameworks
around business model description and
valuation

Aldentifying and evaluating existing and new
or innovative business models from the
project demonstrations or use cases

AThe development of a simulation tool
allowing for the comparison of the
profitability of different business models
applicable to smart grids and energy storage
solutions is being developed and tested by the
Working Group members

Busi ness
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Overview of the BRIDGE projects

Horizon 2020 calls and corresponding projects

The participating projects to the BRIDGE
initiative have been selected under different
H2020 calls from 2014 to 2017.

The projects selected under the 2014 calls
focus on distribution grid and storage
topics.

LCE-08-2014 - Local / small-scale
storage

A ELSA: Energy Local Storage Advanced
system http://elsa-h2020.eu/

A NETFFICIENT: Energy and economic
efficiency for todgd¢g
communities through integrated multi
storage technologies
http://netfficient-project.eu/

A RealValue: Realising Value from
Electricity Markets with Local Smart
Electric Thermal Storage Technology
http://www.realvalueproject.com/

A SENSIBLE: Storage-Enabled
Sustainable Energy for Buildings and
Communities
http://www.h2020-project-sensible.eu/

A STORY: Added value of STORage in
distribution sYstems
http://horizon2020-story.eu/

A TILOS: Technology Innovation for the

Local Scale, Optimum Integration of
Battery Energy Storage

http://www.tiloshorizon.eu/

LCE-10-2014 - Next generation
technologies for energy storage

A NAIADES: Na-lon bAttery
Demonstration for Electric Storage
http://www.naiades.eu/

LCE-07-2014 - Distribution grid and

retail market

A AnyPLACE: Adaptable Platform for

Active Services Exchange
http://www.anyplace2020.org/

EMPOWER: Local Electricity retail
Markets for Prosumer smart grid pOWER
services

http://empowerh2020.eu/

ENERGISE: ICT-based ENERgy Grid
Implementation T Smart and Efficient
http://project-energise.eu/

Flex4Grid: Prosumer Flexibility Services
for Smart Grid Management
https://www.flex4grid.eu/

FLEXICIENCY: energy services
demonstrations of demand response,
FLEXibility and energy effICIENCY
based on metering data
http://www.flexiciency-h2020.eu/

FLEXMETER: Flexible smart metering
for multiple energy vectors with active
prosumers

http://flexmeter.polito.it/

NOBEL GRID: New Cost Efficient
Business Models for Flexible Smart Grids
http://nobelgrid.eu/

P2P-SmartTest: Peer to Peer Smart
Energy Distribution Networks
http://www.p2psmartest-h2020.eu/

SmarterEMC2: Smarter Grid:
Empowering SG Market Actors through
Information and Communication
Technologies
http://www.smarteremc?2.eu/

UPGRID: Real proven solutions to enable
active demand and distributed generation
flexible integration, through a fully
controllable LOW Voltage and medium
voltage distribution grid

http://upgrid.eu/
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In 2015, the H2020 calls covered
transmission grid and large-scale storage
areas.

LCE-05-2015 - Innovation and
technologies for the deployment of
meshed off-shore grids

A PROMOTION: Progress on Meshed
HVDC Offshore Transmission Networks
https://www.promotion-offshore.net/

LCE-06-2015 - Transmission grid and
wholesale market

The demonstration projects selected under
the 2016 H2020 calls focused on
distribution system (grid and storage). In
addition, two projects dealing with
renewable  technologies and their
integration to the power system were
invited to join BRIDGE.

LCE-02-2016 - Demonstration of smart
grid, storage and system integration
technologies with increasing share of
renewables: distribution system

A FutureFlow: Designing eTrading
Solutions for Electricity Balancing and
Redispatching in Europe
http://www.futureflow.eu/

A MIGRATE: Massive InteGRATIon of
power Electronic devices
https://www.h2020-migrate.eu/

A SmartNet: Smart TSO-DSO interaction
schemes, market architectures and ICT
Solutions for the integration of ancillary
services from demand side management
and distributed generation
http://smartnet-project.eu/

LCE-09-2015 - Large scale energy
storage

A CryoHub: Developing Cryogenic Energy
Storage at Refrigerated Warehouses as
an Interactive Hub to Integrate
Renewable Energy in Industrial Food
Refrigeration and to Enhance PowerGrid
Sustainability
http://cryohub.eu/en-gb/

A STOREandGO: Innovative large-scale
energy STOragE technologies AND
Power-to-Gas concepts after
Optimisation
http://www.storeandgo.info/

A GOFLEX: Generalized Operational
FLEXibility for Integrating Renewables in
the Distribution Grid
http://www.goflex-community.eu/

A InteGrid: Demonstration of INTElligent
grid technologies for renewables
INTEgration and INTEractive consumer
participation enabling INTEroperable
market solutions and INTErconnected
stakeholders
https://integrid-h2020.eu/

A inteGRIDy: integrated Smart GRID
Cross-Functional Solutions for Optimized
Synergetic Energy Distribution, Utilization
Storage Technologies
http://www.integridy.eu/

A INTERFLEX: Interactions between
automated energy systems and
Flexibilities brought by energy market
players
http://interflex-h2020.com/

A INVADE: Smart system of renewable
energy storage based on INtegrated EVs
and bAtteries to empower mobile,
Distributed and centralised Energy
storage in the distribution grid
https://www.invadeh2020.eu/

A SMILE: SMart IsLand Energy systems
http://www.h2020smile.eu/
A WiseGRID: Wide scale demonstration of

Integrated Solutions and business
models for European smartGRID

http://www.wisegrid.eu/
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A GRIDSOL: Smart Renewable Hubs For
Flexible Generation: Solar Grid Stability
http://www.qgridsolproject.eu/

A RE-SERVE: Renewables in a Stable
Electric Grid
http://www.re-serve.eu/

End 2017, four H2020 projects were
selected dealing with transmission.

LCE-04-2017 - Demonstration of
system integration with smart

transmission grid and storage
technologies with increasing share of
renewables

A CROSSBOW: CROSS BOrder
management of variable renewable
energies and storage units enabling a
transnational Wholesale market
http://crossbowproject.eu/

A EU-SysFlex: Pan-European system with
an efficient coordinated use of flexibilities
for the integration of a large share of
RES
http://www.eu-sysflex.com/

A FLEXITRANSTORE: An Integrated
Platform for Increased FLEXIbility in
smart TRANSmission grids with
STORage Entities and large penetration
of Renewable Energy Sources
http://www.flexitranstore.eu/

A OSMOSE: Optimal System-Mix Of
flexibility Solutions for European
electricity

http://www.osmose-h2020.eu/

In 2018, eight H2020 projects were
selected dealing with Islands and TSO-
DSO cooperation:

COMPILE: Integrating Community
Power in Energy Islands
www.compile-project.eu

E-LAND: Integrated multi-vector
management system for Energy

i sSLANDs
http://www.elandh2020.eu

MERLON: Integrated Modular Energy
Systems and Local Flexibility Trading for
Neural Energy Islands

Website not existing yet

MUSEGRIDS: Multi Utilities Smart
Energy GRIDS

http://www.muse-grids.eu/

LC-SC3-ES-4-2018-2020 -
Decarbonising energy systems of
geographical Islands

GIFT: Geographical Islands FlexibiliTy
www.qift-h2020.eu

REACT: Renewable energy for self-
sustainable island communities
Website not existing yet

LC-SC3-ES-5-2018-2020 -TSO i DSO i

Consumer: large-scale
demonstrations of innovative grid

services through demand response,
storage and small-scale (res)
generation

CoordiNet: Large scale campaigns to
demonstrate how TSO-DSO shall actin a
coordinated manner to procure grid
services in the most reliable and efficient
way

http://www.coordinet-project.eu/
INTERRFACE: TSO-DSO-Consumer
INTERFACE architecture to Provide

innovative Grid Services for an efficient
power system

www.interrface.eu
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In March 2019, BRIDGE gathers a total of 44 projects, involving 545 organisations from 38
countries for a total EC funding to all projects of 484 MU

Distribution Distributed Transmission Largescale RES and Islands TSGDSO

Grids Storage Grids Storage H&C Cooperation
2014 2014: 2015: 2015: 2016: 2018: 2018:

10 projects, 7 projects, 4 projects, 2 projects, 2 projects, 6 projects, 2 projects,
60 MU 72 M 82 MU 25 MU 8 Mu 41 MGl 32 M

i O€lsa nAliARES 7 c -

FutureFl ‘ coordj
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INTERRFACE
> A Smart MUSE

o~ O e | 2 " STORE&GD| REeLRvE | W

| w |G REACT
m‘m b STORY| "= wmer QG TFT

2016: 2017:
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Stakeholders involved in BRIDGE projects

Different types of stakeholders are
participating in the BRIDGE initiative. The
following categorisation has been adopted.

Consumers include residential,

professional and industrial consumers, as

well as cities acting as consumers in
Regulated Operators

projects.

Regulated Operators are TSOs and DSOs
as defined by the Electricity Directive.

Transmission
System
Operators
(TSOs)

Distribution
System
Operators
(DSOs)

Regulators are the National Regulatory
Authorities as defined by the Electricity
Directive.

Local Energy Communities are defined
as associations, cooperatives,
partnerships, non-profit organisations or
other legal entities which are effectively

controlled by local shareholders or
members, generally value rather than
profit-driven, involved in distributed

generation and in performing activities of a
distribution system operator, supplier or
aggregator at local level, including across
borders.

10

Technology providers

Power technology providers are
hardware = manufacturers for  power
transmission, distribution and generation
technologies. Storage providers are
considered in a separate category (all
storage technologies are considered,
including batteries from EVs and hot water
tanks). ICT providers are software and
telecommunication vendors.

Power
technology
providers

Storage
providers

ICT
providers

Electricity Market Players

g Aggregators @

Energy
Suppliers

Market
operators

Energy  Suppliers include  power
generators, retailers, energy service
companies (ESCOs) acting in the

competitive energy market. Aggregators
are market participants that combine
multiple customer loads or generated
electricity for sale, for purchase or auction
in any organised energy market. Market
operators include power exchanges,
brokers and traders on the energy markets.

@

Research & Innovation stakeholders
include research centres, universities,
think-tanks, consultants and other services.

Research &
innovation

Others...

Others is a category that covers
stakeholders that do not fall in any of the
above-defined  categories such as
international organisations, communication

agencies, water supply ope
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The type of an association depends on the
type of members it represents.

Some stakeholders fall into several
categories: electricity operators on islands
for instance, act both as energy suppliers

and DSOs; some power technology
providers sell ICT tools and storage
devices.

The following diagram  categorises

stakeholders according to their dominant
role within the BRIDGE projects, as seen by
the project coordinators:

A Around 60% of the regulated operators
are DSOs and almost 40% are TSOs.

A Technology providers comprise 33%

power technology providers, 29%
storage providers and 38% ICT
providers.

A Energy suppliers constitute the main
electricity market players involved in
BRIDGE projects  followed by
aggregators and market operators.

A Research and Innovation actors are the
dominant category of stakeholders in
BRIDGE projects.

Other, 31

@

Research &
innovation, 196

i~

Market

DS0s, 52 8
Regulators, 5
Local Energy
Communities, 16

Energy

Regulated
Operators, 87

TSOs, 35 .ﬁ

Power technology
providers, 53

Storage
providers, 46

ICT providers,
61

operators, 4
@ Aggregators

Electricity Market
Players, 42

Suppliers, 28

®o

Technology
providers, 160

11
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Geographical distribution of BRIDGE projects

Geographical distribution of stakeholders

BRIDGE projects involve stakeholders from partner from the same country are
38 countries as presented by the figure participating in each project.
below. .
In some cases, there are more projects
A The number of projects per country is than stakeholders involved for a given
calculated based on the stakeholders country, meaning that the same
involved in the projects; stakeholders participate in several projects

(examples from  Greece, Slovenia,

A The number of stakeholders involved Austhiaé

per country corresponds to the total

number of partners from this country in A few stakeholders from outside the EU are
all the BRIDGE projects. participating in BRIDGE projects: they are
from Norway, Switzerland, Turkey, Iceland,
Montenegro, Bosnia and Herzegovina,
Albania, Former Yugoslavia, Serbia, India
and Israel.

Spanish stakeholders are the most
represented in BRIDGE projects, followed
by stakeholders from Germany, Italy, UK,
France, Belgium and Greece.

Furthermore, one Member States is not

When the number of stakeholders involved represented in BRIDGE projects: Lithuania.

per country is higher than the number of
projects, it means that more than one

Country representation in BRIDGE projects

B Number of stakeholders involved
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Geographical distribution of physical demonstrators and pilots

Most of the BRIDGE projects involve Spain hosts the highest number of demo

demonstrations or pilot tests of sites, followed by Italy, Germany, Greece,

technologies and solutions. France, UK, Portugal, Slovenia and
Romania.

BRIDGE demos or pilots are hosted by 35
countries as indicated on the figure and the
map below.

Number of BRIDGE project demo or pilot sites
per country
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Technologies tackled by BRIDGE projects

A broad range of technologies and services
are being tested by BRIDGE projects. Six
main categories are considered here:

Demand
response, smart appliances, and smart
metering.

Grid technologies: HVDC, HVAC, Multi
terminal, protections, HVDC breaker,

inertia, network management, monitoring
and control tools, and micro-grid.

Large-scale storage technologies, in
general connected at transmission
level': Power to Gas (P2G), Compressed
Air Energy Storage (CAES) and hydro
storage.

1 It might happen however that such
technologies, at a smaller scale, are connected
at distribution level (in particular CAES).

Small-scale storage technologies, in
general connected at distribution level?:
batteries (including from electric vehicles),
thermal energy storage (including power to
heat, heat pumps, hot water tanks,
geothermal storage), and flywheels.

!

B 4

Generation technologies: wind turbines,
photovoltaic (PV), solar thermal, biogas,
tidal energy, and micro-generation.

Market: electricity market and ancillary
services

2 Batteries might also be connected at
transmission level.
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The next figure indicates the number of
BRIDGE projects deploying the 6 main
categories of technologies and services.

It appears that 79% of the BRIDGE projects
(35 out of 44) are dealing with technologies
for consumers.

Around 81% of the projects (36 out of 44
projects) are dealing with grid technologies.

Moreover, 81% of the BRIDGE projects (36
out of 44 projects) are addressing market
issues.

On the other hand, generation technologies
are addressed by 25 projects (57%).

Storage aspects are mainly addressed at
small-scale level by 29 projects (66%) while
large-scale storage is addressed by only
25% of the BRIDGE members (11
projects).

Market, 36

Generation
technologies, 25

\

Distributed storage
technologies, 29

Grid technologies,
36

Large-scale storage
technologies, 11
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The next figures show more specifically the
exact distribution of projects for each
category of technologies or services.

Technologies for consumers mainly
address demand response and smart
metering; 15 projects also deal with smart
appliances to be deployed at consumer
level.

Technologies for consumers

Smart
metering; 24
Demand
response; 34
Smart
appliance; 15

In terms of grid technologies, a high
number of projects deal with network
management, monitoring and control tools,
as well as with micro-grids.

Grid Technologies
HVDC; 1 HVAC; 4

Multi terminal; 1

Protections; 2
HVDC braker; 1

Micro-grid; Inertia; 3
24 '
Network
management,

monitoring and
control tools; 29
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Regarding storage technologies,
projects work with power to gas, three
projects with CAES and six projects involve
hydro storage. The most addressed small-
scale storage technologies by the BRIDGE
community are batteries (with one third of
the projects working with electric vehicles).
Last but not least, thermal energy storage
and flywheels are being tested by 19 and 4
projects respectively.

Large-scale storage Technologies

Power to
gas; 4

Hydro storage; 6
Compressed

Air Energy
Storage; 3

Distributed storage Technologies

Flywheel; 4
Thermal
Energy Batteries; 27
Storage; 19
Electric
Vehicles; 17
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With regards to generation technologies, In terms of market aspects, electricity
PV, wind and micro-generation are the markets and ancillary services are equally
most commonly addressed. addressed.

Generation Technologies Markets

Tidal Energy; 2
Wind
Turbine; 16

Micro-
generation;
14

Ancillary
services; 31

Electricity
market; 31

Biogas; 3 V

Solar
thermal; 6

PV; 25

19
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Project fact sheets

The current section describes each
project participating in the BRIDGE

initiative.
Projects are presented by call 1 easily LC-SC3-ES-4-2018-2020 -
identifiable by a colour i and for each Decarbonising energy systems of
call by alphabetical order. geographical Islands
LCE-07-2014 - Distribution grid and > >
Consumer: large-scale
L CE-08-2014 - Local / small-scale demonstrations of innovative grid
storage services through demand response,
storage and small-scale (res)
LCE-10-2014 - Next generation generation

technologies for energy storage

LCE-05-2015 - Innovation and Each project is presented over two pages:
technologies for the deployment of

meshed off-shore grids A On the first page, a brief summary of the

project is given, as well as the project

start and end years, the budget, the

website, the technologies and services

depl oyed, t he project
countries, the name of the coordinating
organisation and of the other partners;

LCE-06-2015 - Transmission grid and
wholesale market

LCE-09-2015 - Large scale energy

storage
A The second page presents the project in
LCE-02-2016 - Demonstration of smart details, in terms of scope, technical
grid, storage and system integration description and expected impact..

technologies with increasing share of
renewables: distribution system

LCE-07-2016-2017 - Developing the
next generation technologies of
renewable electricity and
heating/cooling

LCE-04-2017 - Demonstration of
system integration with smart

transmission grid and storage
technologies with increasing share of
renewables

21














































































































































































































































































