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Toward a 100% RWE system in Europe

To achieve this, energy infrastructures (heating and cooling
networks, electric grid, gas grid) have to be highly flexible to
accommodate higher shares of renewable energy e.g.,
geothermal, biomass, concentrated solar power (CSP),
photovoltaics (PV), solar thermal energy, hydropower and wind
power in a secure and flexible way
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— European Energy Research Alliance

Matching renewable generation intermittency to demand in an
electricity supply system by Energy Storage System (ESS) technologies
in the power systems
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Several application fields
Multiple technologies

ESSs can increase power system operation and
planning resiliency and efficiency by means of
many applications including:

Energy timeshift

Supply capacity

Load following

Area regulation

Fast regulation

Supply spinning reserve
Voltage support

Transmission congestion relief
Transmission and Distribution upgrade deferral
Power quality

Renewable energy time shift
Renewable capacity firming
Renewable energy smoothing
Service reliability

Black-start

Stacking of services, aggregation of complementary benefits
through the provision of multiple services might outweigh

cost
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RESEARCH NEEDS

HESS is considered to be a favorable solution in the future in various applications.
However, further research and development should to be conducted to demonstrate their
feasibility and advance their functionalities.

Power Electronics and Control Strategies have to be developed to harmonize the HESS features.

In particular, (H)ESS business cases could also become challenging or even inviable according to
some stakeholders*, if they depend on revenue streams from the provision of services in
multiple energy markets, in a fast changing environment.

The volatility of electricity market prices (affected by the increasing share of intermittent
renewable energy sources) and the reaction of market actors for providing the required
flexibility will have an important impact on the deployment of storage. As a capital-driven
investment, a storage unit does need reasonably secure long-term revenue streams to ensure
its viability.

* Study on energy storage — Contribution to the security of the electricity supply in Europe
ISBN 978-92-76-03377-6
doi: 10.2833/077257



The StoRIES project is born with the idea of addressing this challenge,
bringing together a consortium of beneficiaries like facilities from the
European Strategy Forum on Research Facilities (ESFRI), technology
institutes, universities and industrial partners to jointly improve the
economic performance of storage technologies. The main technological
objectives of StoRIES are linked to the energy storage development by
providing access to world-class research infrastructures and services, with
a focus on improving materials for devices and optimizing hybrid energy
systems with a view to make energy technologies more competitive and
reducing costs. In addition, StoRIES focuses on the analysis of socio-
technical and environmental aspects of new developments and systems, in
order to provide training and education on these issues.

ThIS projeCt haS receiVEd funding from s t o R l E s

the European Union's Horizon 2020
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Main OBjectives 0@0
StoRIESO®

Storage Research Infrastructure Eco-System

» Foster a European ecosystem of industry and research organisations on hybrid ES technologies
» Provide access to world-class materials and ES related research infrastructures
» Enlarge and advance the integration of the European ES community

» Enhance innovation by involving industry experts in the setting up and implementing of a pro-
active innovation support scheme

» Ensure the long-term sustainability of ES research:
- by defining scenarios and strategic roadmaps

- by setting up a framework for the scientific and technical training of young researchers

» Promote and coordinate the international cooperation in ES research from and to Europe



» Start: 15t November 2021

E n e rgy Sto ra ge ECO_SySte m » Duration: 4 years (2021-2025)

» Budget: 7 Mio €

» Beneficiaries: 47
BENEFICIARIES

A L) » Research Infrastructures: 64
e

KIT (DE) EOF (FR) a0 » Countries involved: 17

AIT (T) ENEA (IT) StoRIESCOD® » Coordinator: KIT (DE)

CIEMAT (ES) ENI (IT)

CNR (IT) FZ) (DE)

€sIc (ES) SINTEF AS (NO)

DTU (DK) SINTEF EN (NO)

PROJECT CORE
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CENER (ES) CERTH (GR) $ § 18 Linked Third Parties (LTP)
TBU (C2) Cice (ES) . 1 7 1 8 LOt;oEIiESQEAfQIiE‘;rI;;Lz:yacadem\a andi ressearch
TNO (NL) Cyl (CY) d Sl linked 4 to ECCSEL ERIC From large research infrastructure
BGS (UK) Fiia (€5) & 12 Sub- Contractors (SubC) to KIT
BRGM (FR) HSLU (CH)

ISTO (FR) HMU (GR)

SOTACARBO (IT)  IREC (ES) EXTERNAL LAYER

EMPA (CH) KTH (SE)

;L;LFT'; LTE?SE;)T} Selection Panel (SP)

UNIBO (IT) uDL (ES) Advisory Board (AB)

UNIPA (IT) UoB (UK) Extended Network (EN)

UNIPD (IT) RINA (IT)

VTT (FI)

IFE (NO) RTE (FR)

HVL (NO)



Main Outcomes

» 6 Transnational Access calls (TNA)

» Materials Acceleration Platform for ES (MAPs) Conferzir:‘ca;

» Roadmap for hybridisation of Energy Storage

Last transnational
access call

. . published
» Strategic Research and Innovation Agenda (SRIA)
First draft of
roadrmap and

» White Paper on ‘Open Data in the ES community’ strategic R&l agenda

» Sustainable ES Workshop Series Last sustainable
energy storage
workshop

» White paper on ‘Sustainable hybrid ES for the European CET’ innovation agenda

First sustainable

» International Mobility Scheme energy storage

workshop

» University Master Programme on hybridisation of ES

First transnational
access call

» 3 Summer Schools published

November

Kick-off 2021
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October
2025

 we are here
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WGa WG2

Roadmap TNA
SRIA call topics
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More than 100 Stakeholders of StoRIES involved in:
» Definition of gaps

» Standarization challenges

»Roadmap and SRIA

» Transnational Access call definition

» Analysis of Transnational Access results

»|f you are interested, contact us: INFO@STORIESPROJECT.EU
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Working Group 1

WHOQO?
StoRIES eco-system (stakeholders)

WHY?

Opportunity to give your feedback/statements to the Roadmap and
SRIA on hybridisation of energy storage

WHAT?

2-3 workshops a year for giving feedback at the different stages of the
Roadmap/SRIA

HOW to join?
By signing a Letter of Intent (members will appear on StoRIES website)

Al
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Ta the antention of Prof. Stefanc Passerini
Director of the Helmhottz institute Uim
KiT karlsruhe institute of Technology

helmholtzstrasse 11 | 82062 Ulm | Germany

[city], [Day] [Manth] [Year]

Letter of support for H2020 STORIES project
subject: interest of becoming 3 member of the Working Group 1 in the STORIES project

H2020: LC-GD-8-1-2020 European Besearch Infrastructures capacities and services to address European
Green Dieal challenges // Topic: Support Europe leadership in clean energy storage tachnologies

Dear STORIES tonsortium,

MrXOOOO hereby expresses her/his active support to the project ‘STORIES-Storage Research
Infrastrocture Ecosystem’ led by Karisruhe instituta of Tachnology (/7] UnGer the H2020 Green Deal Call

in December 2015, the European Commission has presented the “European Green Deal”, a set of policy
initiativas aiming at ensuring the €U becomes cimate neutral by 2050. Thess policy initiatives have strong
imphications for the enerEy $4c0r, and for the EnerEy SIOrIge 1eCTOr M particular. To address these
challenges, together # mora than s

££Fa facilities, technology institutes, univessities and industrial partners 1o jointly improve the economic
performance of starage tachnologies

The main technological objectives of STORIES are linked 1o the ensrgy Storage development by providing
access to world-class research with 2 fos is for devices
and optimizing hybrid energy systems with 3 view to make energy technologies more campetitive and
raducing costs. in addition, STORIE: lysis of socio-tachnical and environmentai azpacts of
new developments and systems and

opening industrial opportuni

deveiopments and enhancing of hybrid st

davics esearch to foster innovation in the long lasting

24} and the industry lead Eurapean assodiation f
Nasnand

ill perf
Alian

"
¥ the European leadership

stro
in renewable energy technologies.

with reference 1o this project, Mr. e 25 Snergy Storage expert in the fisld —energy storage, wil
participate as a3 membar of the projcts Working Group 1 and  contribute
within the STORIES project.

Yours sincerely,

signature

Name, position and organisation
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e The roadmap and SRIA will gather experience and knowledge from all
stakeholders in the StoRIES eco-system, and use this to identify knowledge gaps
and needs for research and innovation in order to make hybrid storage solutions
viable

* The roadmap and SRIA will give a set of policy recommendations. The perceived
audience will be EU-level officials and funding agencies, SET-Plan members, other
national and local bodies, as well as stakeholders in industry, academia and
universities.

* The roadmap and SRIA will be developed in an iterative process where the
documents are drafted by the partners in Task 3.3 and then sent to WG1 and
other stakeholders for expert feedback.



What means “hybridization” in the energy storage @@

sector o
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There is no real definition for hybrid energy storage
available

Hybridisation of energy storage refers to the utilisation of two or more energy storage
technologies together on either a system, device, or material level to provide technical and

economic advantages beyond what any single energy storage technology can provide, also
considering the sustainability and reliability over the lifetime of the hybridised solution.
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Levels of hybridization @@Q

1. Hybridization on a system level
* integrating two or more energy storage technologies in an energy network (e.g. joint operation
of two or more grid-scale batteries in the same grid by the same operator)
* using two different processes for integration or sector-coupling in an area (e.g. thermal and
hydrogen storage in an industrial park)
2. Hybridization in integrated storage systems
* two or more storage systems operated together and dispatchable as one system (e.g. fuel cells
with batteries)

3. Hybridization on the device level
* utilizing serial or parallel combinations of devices (e.g. supercapacitors and batteries, battery
packs)
4, Hybridization on the material level

* using the same material across different technologies, where materials also include metals,
fuels and chemicals that can be used for different processes and devices.



Mechanisms for hybridization a@a
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1. Hard-wired integration

* Integration in hardware of components, e.g. a solution that is built to utilise the same device/carrier
to produce different outputs (heat, hydrogen, electricity), or a device that can utilize two or
processes/carriers to produce one output

2. Soft-wired integration

* Integration in the architecture of the solution, e.g. in power electronics or conversion technologies,
or serial or parallel combinations of similar or different devices

3. Software integration

* Integration in software, e.g. common energy management system to dispatch the combined unit as
one, but the devices/components are not themselves interconnected in any way other than
communication through the energy management system



Structure of the guideline document

Combining two or more inherent features to Hybridization
meet specific needs
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Energy storage
characteristics

\

Application field / Business
case definition/requirements

Value Streams

/

Performance metrics /
Benchmark KPIs

Combining two or more processes to meet
specific needs

R

Combining two or more storage technologies
to meet specific needs w
Efficieny
Technolo
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Response time
Cycle life time etc.
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Which technology is suitable to which application?
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15 StoRIES TNA Call 0@0
What is Transnational Access (TNA)? StoRIESO©:

Storage Research Infrastructure Eco-System

e Lab access is provided to the best European Rls
* offering them for free for THE FIRST TIME e - it
->If you apply for it through StoRIES >
->If you go to another country

:;?

In more detail:

* The selection of the applications will be done through the evaluation of the received user
project proposals by an independent review panel of experts

* The user group leader and the majority of the user group members should work in an entity located in
a different country to the country where the lab is located (‘trans-national’ characteristic of the lab
access)
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The call topic foresees three different sources of innovation: material research, development and testing of a
component, device or device cluster and the integration of the innovation in the energy system.

Proposals concentrating on the same innovation source and investigating it from different scientific directions
(proposal cluster) with the aim of fast and successful implementation of the innovation to the market, will receive
additional points by the proposal evaluation. This approach will support solutions with a clear and predefined path
for an uptake to the market.

The proposals should include sustainability-oriented assessments regarding e.g. the use of critical raw materials,
gossible environmental and economic impacts over the entire lifecycle of the storage solution, as well as indications
about the potential recyclability of used materials. Beyond that, social implications related to relevant upstream value
chains, the use and end of life phase should be considered.

To apply for the call please use the application form available at the StoRIES website.

Only proposals submitted by the 31st of July 2022 will be evaluated.
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Who can apply? StoRIESOT

Researchers from
e academia and industry entities

* EU members and EU associated states (Iceland, Norway,
Albania, Bosnia and Herzegovina, the former Yugoslav
Republic of Macedonia, Montenegro, Serbia, Turkey,
Israel, Moldova, Switzerland, Faroe Islands, Ukraine)
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Where to find the RlIs of StoRIES? StoRIESOT

e Research Infrastructures | StoRIES 0 o
(storiesproject.eu)
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64 Research
Infrastructures and
more ...

Declared number of technologies

StoRIES ‘hybrid’ labs

m 1l technology  w 2 technologies » 3 technologizs
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Number of Rls declaring the technology

orientation
EES CES TES MES SCMES CC
technologies
m Technology

5 energy storage technologies:

* Electrochemical (EES)

* Chemical (CES)

* Thermal (TES)

* Mechanical (MES)

» Superconducting — Magnetic (SCMES)
Cross-cutting infrastructures (CC technologies)
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* TNA calls:
2022: April and October
2023: April and October
2024: April and October
* International Research Exchanges calls (Canada):
2022: October
2023: April and October
2024: April and October



