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EU instruments to support R&l in energy storage Europear
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Institutionalised European Partnerships in the portfolio

PILLAR Il - Global challenges & European industrial competitiveness

CLUSTER 1: Health

Transformation of health
systems

Chemicals risk
assessment

ERA for Health

Rare diseases*

One-Health Anti Microbial
Resistance*

Personalised Medicine*

Pandemic Preparedness*®
Co-funded or co-
programmed

CLUSTER 4: Digital, Industry
& Space

Al-Data-Robotics
Photonics

Made in Europe

Clean steel — low-carbon
steelmaking

Processes4Planet

Global competitive space

systems™*

Institutionalised Partnerships (Art 185/7)
Institutionaised partnerships / EIT KICs

CLUSTER 5: Climate, Energy
& Mobility

Connected and Automated
Mobility (CCAM)

Batteries

Zero-emission
waterborne transport

Zero-emission road
transport

Built4People

Clean Energy Transition

Driving Urban Transitions

CLUSTER 6: Food,
Bioeconomy, Agriculture, ...

Rescuing Biodiversity to
Safeguard Life on Earth

Climate Neutral,
Sustainable & Productive
Blue Economy

Water4All

Animal Health & Welfare*

Accelerating Farming
Systems Transitions*

Agriculture of Data*

Safe & Sustainable Food
System*

PILLAR Il - Innovative Europe

EIT SUPPORT TO INNOVATION
ECOSYSTEMS

Innovative SMEs

CROSS-PILLARS Il AND IlII

European Open Science Cloud

[l Co-Programmed

European
Co-Funded

* Calls with opening dates in 2023-24 . -
Commission

** Calls with opening dates not before 2022




Cluster 5 - overview

Legal base Implementation

Cluster 5 work

programme
(including co-funded and
Cluster 5 co-programmed European

“Climate Partnerships

Energy and
Mobility” Institutional

Partnerships

EUR 15 billion (Clean Hydrogen; Rail; Clean
(2021-2027) Aviation; Air Traffic
Management)

Buildings and Industrial Facilities

in Energy Transition

Missions
(e.g. on Cities; Climate
Adaptation; Oceans)

European
Commission




Cluster 5 — Links to other clusters

Cluster 1

 Health impacts of climate change, energy
production/ consumption, transport

Cluster 6 d mobility patterns

« Bioeconomy

« Circular economy ’ X ‘ Cluster 2
e Environmental observation

» Societal dimension of
"" transformation

Cluster 3

Cluster 4

« Manufacturing

« Low-carbon, clean, circular industries
« Artificial Intelligence and Robotics

« Advanced Materials

» Space

« Protection of critical infrastructure
« Cybersecurity

e Climate-related disaster risk
management



Cluster 5 Work programme - overview

Destination 5= Destination 6 -

Transport and
Smart Mobility
services

Destination 2 - Clean and
Cross-cutting competitive
solutions solutions for all
transport modes

onnectedq,
Cooperative and

sustainable
transport
systems for
passengers and

Batteries Renewable
energy
Buildings
Energy system,
Cities grids and
storage
Breakthrough
technologies
iti Industry
Citizen and Cross-cuttin
stakeholder _cutting
activities
engagement

Climate science

Safety and
resilience

European
Commission




EIC main instruments and characteristics i

Pathfinder

« Early stage research on breakthrough
technologies

» Grants up to €3/4 million

» Successor of FET(Open & Proactive)

Transition

« Technology maturation from proof of concept
to validation

» Business & market readiness

» Grants up to €2.5 million

Accelerator
Development & scale up ofdeep-tech/
disruptive innovations by startups/ SMEs
Blended finance (grants up to €2.5 million; equity
investment up to €15 million)
Successor of SME instrument

European

Focus on breakthrough, market-creating, deep-tech
innovations

Steered by EIC Board of leading innovators
(entrepreneurs, investors, researchers, ecosystem)

Business Acceleration Services (coaches/ mentors,
corporates, investors, ecosystem)

Pro-active management by EIC Programme
Managers

Follow up funding for results from Horizon
(ERC, EIT, collaborative) & national programmes




In 2023 EIC allocates ~€1.6bn to Open and Challenge
calls by its Pathtinder, Transition, Accelerator programs

€1609m
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€343m
€128m

Transistion .

€1138m
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€164m

€60m

€525m

Open

€860m

Challenge

€749m

€32.7m
€32.7m
€32.7m
€32.7m

€32.7m
€20m
€20m
€20m

€65m

€65m

€100m

€65m
€50m
€50m
€65m

€65m

P1
P2
P3
P4

P5

T1
T2
T3

A1

A2

A3

A4
A5
A6
A7

A8

Clean efficient cooling

Digitalized construction

Precision nutrition

Responsible electronics

In-space solar energy harvesting
Medical micro-nano-bio devices
Environmental intelligence
Chip-scale optical frequency combs

Biomarker-guided cancer treatment

Aerosol and surface decontamination

Energy storage technologies

Digitalized construction
Fault-tolerant quantum computers
Semiconductor chip design

Technologies for resilient agriculture

Space technologies and services

European
Innovation
Council




European * K%

EIC Cleantech challenges movaiion R

Council afis
EIC Challenges 2021
Pathfinder Transition Accelerator
Cleantech * Novel routes to green hydrogen * Energy harvesting and storage ¢ Green Deal innovations for the
production (Portfolio kick off meeting technologies economic recovery
October 2022)
EIC Challenges 2022
Pathfinder Transition Accelerator
Cleantech * Carbon dioxide & Nitrogen * Process and system » Technologies for ‘Fit for 55
management and valorisation (final integration of clean energy
retained list end March 2023) technologies
* Mid-long term, systems-integrated * Green digital devices for the
energy storage (final retained list end future

March 2023)

EIC Challenges 2023
I

Pathfinder (32.7min Euro) Transition (20mlin Euro) Accelerator (100min Euro)
Cleantech » Clean and efficient cooling * Environmental Intelligence « Energy Storage (submission
(submission deadline 18t October 2023) (submission deadline 12t April deadline 22nd March, 7th June, 4th
and 27t September 2023) October 2023)
— S—

I B K



Portfolios European |REEN

15 I

* Green hydrogen generation and uses

. Cleantech 2023 report

* Energy storage and systems
integration

0.14 013

« CO2 and N management valorization

Hydrogen
+$585M

* Energy harvesting and conversion

US$ BILLIONS

 Clean cooling and cold chains

* Energy services and digital solutions

BB +$365M

Biomass &

0 e
2017 2018 2019 2020 2021 2022

M Biomass & waste-to-energy B Buildings ™ Energy efficiency M Energy networks — Energy services B Energy storage
Fuel cells B Geothermal B Hydro & marine & Hydrogen B Nuclear fission B Nuclear fusion M Solar B Wind

Future research and innovation trends (MNR, georeactors and deep geothermal,
sustainable mining/sea mining, materials substitution, solar chemistry, click chemistry..)
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R&I priorities for the energy transition Europear

1.Final use of energy (renewable valleys, energy saving and efficiency, digital :
transition) Circular Economy

2.Circularity and security (reuse and recycle, critical materials, domestic resources)  Action Plan

3.Systems integration (sectors coupling, industrial symbiosis, reconversion ‘ Ul
infractriictiirec)
Today’s Energy Economy (PWh/year) Share of top three producing countries in production of selected minerals and fossil fuels, 2019
A I \/ rEaxtracuon - Ir\(\]p\Pmcessmg -ﬁ:;a;esm . . o
[EA 2019 World energy balance bIOdI\/: sify-glimate chai = Fit for 55%
77.7: Electricity Gen 105.7: Waste heat 3 Natural gas [T % NG expor #China
133.7: Fossil Fuels 133.7: Extraction/Refining & _ w - . -g:uc“ rvase [ Re poWe rEU' Refuel EU
I368 Industry Copper | Chile - Copper l :lRussia
! /\\\I ‘ et ierode [N e T sl * Green deal industrial
N - oo T oo T plan
I315 B Tormse ke ")" T — i o T o )
e W9:2: Commercial Lo - - .i:glge':::‘a ° Net Ze rO Industry aCt
64% Of rimar ener is 0% 20% 40% 60% 80% 100% 0% 20% 40% 60% 80% 100% Z:tl::isaia .. .
o p y gy « Critical raw materials act
0s EU: 75% to 100% reliant on import for . .
, * Electricity market design
UN environment program, 2020 el
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Medium-long duration energy storage (10-100 hours capassi

ovatio

Electricity storage need mainly driven by the intermittency of wind/PV (temporal SEC
mlfTI;PAGaEtCh) Comparison between different storage technologies Energy systems flexibility, a COMBINATION
erere! s Ao ememsse -~ Dispatchable generation (embedded storage)
I o s - Grid infrastructure and synthetic inertia
T Y. T:m.mg,, - Demand response and fast load control
e | L D rpmeesosse B crence - Sectors coupling
e moenencs - Storage assets
Elcrnca
) Fully renewable EU power system by 2050:
v s FeiiE +240% grid transmission (+ 140 GW)
Source: U.S. Department of Energy Fuel Cell Technologies Office +
flexible zero carbon firm capacity (programmable
RES, seasonal storage) Applied Energy 233-234 (2019)
Spatial mismatch: generation vs transmission trade offs =

The scale of intermittent RES balancing is critical: continental-scale balancing leads to low-cost electricity with higher
transmission costs. supply scale vs infrastructure requirements (Trondle et al., Joule 4, Sept 16, I
2020https://doi.org/10.1016/j.joule.2020.07.018

[ ] (—
Cross border capacity needed at high NG cost:
64 GW by 2030, 88 GW 2040 (75% of 2025) + 41 GW storage ENTSO-E TYNDP 2022 - System Needs Study | July 2ozz|:| I I 3



Portfolio composition for pathfinder challenge on energy storage,Europeer

Innovation
Council

COVERAGE

B Proposals ABOVE the threshold (not selected) B Selected proposals ® E I e Ct ro C h e m i Ca I Sto ra g e

Thermal storage
Chemical storage in energy carriers
Thermomechanical storage

| ' ' Portfolio consideration on Category b. and d. — Thermal and thermomechanical energy storage
-

|

PUSH-CCC
(CAES)

A. ELECTROCHEMICAL B. THERMAL ENERGY C. CHEMICAL LOOPING
ENERGY STORAGE STORAGE AND STORAGE OF THERMOMECHANICAL
ENERGY CARRIERS ENERGY STORAGE

Muspell M-TES
(PCM and TCM (PCM encaps. with
(substrate) metals)

CharTES
(TCM)

PUSH-CCC can benefit from Synergies between Muspell Synergies between M-TES Complementarity

1herma| energy storage and CharTES: and Muspell: between  CharTES :’
projects: ) i Thermochemical materials Phase change materials and M-TES:
- Synergies in materials M-TES in materials

development science; CharTES -
- PUSH-CCC and Muspell — heat transfer aspects 14
processes based on heat

L] (| [ ]



Discharge Duration

Energy Storage: market trends

Minute
s

Second
- —
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Ranewable Energy Serare
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ENERGY
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QuinteQ % E LOOP
Ultracapacitors $404M

SKELE+ON anwell

TECHNOLOGIES TECHNOLOGIES

newHeat

Electrochemical Batteries $8.2B
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LOHC TECHNOLOGIES

Thermal $890M
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BRENMILLER ENERG,

BrightSource

Limitless

N SOAXI
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KRAFT

= ALUMINA
Zcners

(®)RKESS

Balancing Power

OJX\ :rUQ

Chemical $1.3B

sundropfuels @
: ¢ BAYOTECH
ERGOSUP Enerkem

Mechanical $825M

ENERGYDOME

Making the Energy Transition happen

- BRAVITY

f4 HyprOSTOR

ares

the power of gravity

@ Quiidnet Energy
Apex:CAES

1 evere vaur

SMEs funded by
EIC accelerator

grav‘itricity

® Nt
LEAPER INNOVATE
LE

GREEN ENERGIES

1kW

eserve and Response Services

10 kW 100 kW

Transmission & DistributionGrid Support

Load Shifting

1MW 10 MW

Power Rating

Bulk Power Management

100 MW

Elaboration from Cleantech, 2022

1GW+



Storage and heat decarbonization

* Heatis the largest energy end-use: around 50% of total energy consumption % 4
* Industries are responsible for 51% of the energy consumed for heat (mid to high T heat) & 3

Heat decarbonization is critical for net zero, as it accounts for ~45% of energy-related emissions

Global final energy consumption by sector Share of global energy-related e o ° e, 7
reensmeen CO,6 smissions® Electricity to heat can be sustainable
acroe, | o and competitive — if coupled to storage
Iigl‘?ting ' Indlustry 20%
\ Heating from industrial heat g 180 - o
Buildings: and g
' e cooling o S 460 - 2 — s n
Transportation District heating 1 0 /0 ql_p' ._E_ : Zha Fl
Buildings: cooking ‘ from buildings heat 5 140 :g': ® DK
Y I % I ® NO
g‘ g ® EastEU
= 120 - 3: ® Central EU
. . Iberia
Net-zero heat: Long Duration Energy Storage to accelerate energy system .E I :
decarbonization LDES Council, McKinsey g 100 4 e . /- ® UK
80 - o . @
. .3 ® .\EPE ..*_I l ® . l
Key drivers for power to heat S 60 [ Average £0 fluctuation X~ @®* s < TTTTTTooC
High natural gas price = ' : -
. . . . . gol i ' -
High electricity price fluctuations o : &
8§ 20 = e o
o :
0 1 1 1 1
& 2 3 4 5

0
Trevisan etal KTH 2022 patio avg el. price/NG price [-]



Thermal Energy Storage for hard to abate industrial

Cement and limestone (SaltX)

Industrial batch processes: intermittent waste heat storage
Steel decarbonization: electric air furnaces + high T heat recovery

Industrial energy consumption is concentrated in high-temperature applications

Global industrial final energy consumption by sector?

Exajoules, 2019
20
12
11
9
7
i 6 6
] 5 .
—\ I 4

Cooling

High-temperature
heat (>500°C)

Iron and Non-  Chemicals Refining Manu-  Food and Pulp, Non-  Agriculture/ Other*
steel metallic  and petro- facturing  tobacco paper, ferrous forestry
minerals® chemicals and wood  metals

Waste heat or power to heat solution
Sensible heat storage
(HEATCRETE®)

sector

4

A b
s | Homogenizer

Exhausts
gases
1200 °C

TE$/can support broad tempY¥rature ranges and energy storage durations

Sensible heat Latent heat Thermochemical heat
emperature <0-2,400°C <0-1,600°C 0-900°C
Most technologies abl Specific temperature Spans a smaller range
to span a large range ranges served by of temperatures due to
of temperatures specific technologies less variety in available
technologies
Duration Minutes to months Hours to days Hours to months
use case

Most technologies are
able to serve intraday
to multiday durations,

Most technologies
serve intraday to
multiday durations

Potential to serve

durations

Technical
maturity

(Amb. temp.)

European
Innovation
Council

High temp.
filter

N

<€

Heat
exchanger

799 °C

Air

A
Y
Air
(Amb. temp.)

Air

(Amb. temp.)

Chimney

Scrap pre-heating

Steam production

Others...

s://doi.org/10.1016/j.apenergy.2019.01.007

In MJ/m3
with several being able > =
to serve monthly
durations

10000

Most commercially
available

Most technologies agg
already commercia
available with trac
records of pilots
use cases

Some commercially
available

Large range of techni-
cal maturity, with some
already commercially
available and others

in the R&D phase

Pilots and R&D stz

Relatively nascent v
most technologies it
the R&D or pilot
phases

1000

100

intraday to monthly Energy density

LaNiH
o Ettringite

Na,S50,He
jce Water .
(sensible)

Na, S|



https://doi.org/10.1016/j.apenergy.2019.01.007

European

The spatial dimension of energy storage: modular Wotig

Council

Waste heat recovery and transport
Packed bed sensible TES up to 1300°C : Kraftblock
Possibility of direct heat transfer to particle beds

KRAFTBLOCK

Storage enables spatial and temporal decoupling of heat
supply/demand

—_—
Research/innovation challenges in TES:
Charging/discharging dynamics (power to heat via induction, microwave heating) — heating/cooling quality
Heat transfer: combination of cascaded latent, sensible and thermochemical storage; integration of highly
thermal conductive particles, micro-nano encapsulated PCM; design of heat exchangers —
High Temperature of stored heat— durability, ciclability, insulation

T B



Thermochemical and molecular energy storage

[ Thermal Energy Storage ]

[ Physical Processes ]

rchemical Processes ]

CHARGING (Endothermic)

C A

Chemical Heat Pump

STORING ﬂ

I Sensible Latent Heat
== _—1 I

b Thermochemical Pipeline J

Heat of Reaction

( wiawias | [ soias | [ sotid-solis || solid-iauia

Rechargeable Molecular Solar Thermal System Below 0 °C

i i Charging
i ———e
Visible Light \
Energy

—_—

] [ Liquid-Gaseous ] . ﬂ

High-T , l
Heat Release

_—

(
'
;/"

/
rd

e %) ST A
':’:::’ Photoisomerization N {\@% Photoisomerization /
e Melting gV, Crystallizing e
trans-Crystal cis-Liquid trans-Crystal
MOST, ESIM
DOL: Molecular photoswitching + PCM
10.1039/d2sc01873;j

DISCHARGING (Exothermic)
Heat uum | + ’ —— '
Recharging
Discharging 1
e

Heat harvesting + storage in chemical bonds

European
Innovation
Council

RedoxBox
Packed bed of magnesium manganese

oxide pellets

Reduction (charge): MgMnOs(s)+ heat — MgMnOa(s) + %Oz(g)

Oxidation (discharge): MgMnOx(s) + %Oz(in air) — MgMnQs(s) + heat

Industrial High Temperature Air

Processing

Electrode

Electron
Flow

MgMn0
Particle Bed

Renewable
bk Power
Electricity Controller

High
Temperature
Insulation
Firebrick
Electrode

Rotary

Air Pump

Ambient Air In s _U

Compressed Air Duct (insulated)




Thermochemical storage integration in power cycles Europear

Innovation
Council

depleted-O, air
7 outlet to turbine

lletized
RedoxBox e - A O
E?Id High Temperature Air Out L (M'U-ed)geda
Generator E.,":'tf;ue, I ¥ fire bricks
Step-Up | ;
Transformer A 3 Electrode . insulation
@ = ’ E:ﬁm __-cooling coils
E N MgMn0
Inlet Air I Particlo Bod 40 ft ;s::-:e;slsure
vessel
High
Temperature
Insulation gas
y | distributor
T i Firebrick “.  plate
= HEEEEER  EEEE | Electrode — electrode
‘.LLLL”’*'?JJ | electrical
P Compressor 1| Turbine k : feedthrough
e Compressed Air Duct (insulated) g5t ™. airinlet from
- - - compressor

Energy Charging
SaltX il —  HO @

/

Storage e

Discharging Energy i | - )
H,0 ‘ Cal - i
Uncharged salt Charged salt




Energy storage integration in the generation mix European

Innovation a
Thermal energy Secondary steam l?ankme Th.ermnl energy Seconflary steam I?ankme 1 N u c I ea r fI eXI b I I Ity u pg ra d e IS cost - CounC| | s

storage -1 (TES-1) cycle -1 (SSRC-1) storage -2 (TES-2) cycle -2 (SSRC-2)

%

g TlClent . nnl. | SC‘W"D. O e g ben6flt from £60.1_
:gi‘loo» . = gl / HHHHHH . 63.1m/yr (50 gCOZ/kWh)
o 80r 5 = — . o
gl - | to £67.4-74.3m/yr for a
IS L n n = n . n n ; ] fravetinyed LA
| O , sl { A net-zero carbon system
g 0 Hinkley Point @e: Ciiry -
=20 1
— » S S R Al Kindi A.A., Aunedi M., Pantaleo A.M.,
: s £ £ ¢ 5 & 5 I % 8 :
A pressurised reactor | 2 % % E -§ -§ -g 5 é % Sltes Of nuclear power StrbaC G.., Markldes C.N. (2022) Energy
Nuclear power island Primary steam Rankine cycle (PSRC) j 8N SN a E E E o 3 2 stations in the UK Conversion and Management
[Key: ——> Nominal operation ———> Charging mode ——> Discharging mode B R ° S 8 Eﬁ © as]
] ) o &

2.Coal power plants refurbishment to storage: the Bryton Energy concept

wlggl'ﬁllureate R. Laughlin: ‘energy storage is a problem of 19th century science. No future laboratory breakthroughs
or discoveries are required for solving it. All that is needed (s fine engineering and assiduous attention to detail..

"..the storage capacity of months becomes feasible .?
once the engine and HX exists as a product one @ ' ‘ — ’

can purchase at a known cost, particularly if the ‘/’ we) ®)
heat is further transferred into cheaper media . . \ ' .' Q
for longer-term storage. Thus, pumped thermal &)

storage with HX is not a niche solution to the

energy storage problem but a global one...

Retirement date

Pumped thermal grid storage with heat exchange,” by R. B. Laughlin, Journal of Ren and Sustain Announced Retired (1) \ / .‘
Energy (2017) @ @ ®

1 1480



EIC accelerator: EnergyDome

— Charging operation mode

-OME

uauin
STORAGE

ENERGYDOME

CO, based Utility-Scale Long
Duration Energy Storage

We enable dispatchable renewable electricity to

O 1 O TESL SOLAR FIELD
:; : Tes2 Fit for 55
TES3
®l® 0, BATTERY
f
TURBOMACHINERY A _
e

Company
——Discharging operation mode RTE (%)
COMP
CAPEX (E/kWh)
Lifetime (years
TURE v )
Working demo
plant at scale
2 e
Commercialization date

1!

=

Dependency on
raw material
Typical capacity
and duration

TES

Footprint (kWh/m2)

Site dependency

Others

make the net zero energy transition possible

Type of Funding: Blended Finance

CO, Battery PHS + CAES GRAVITATIONAL Iron Flow Battery
Yo | ‘
EnERoYoOME ]l nvorosTor 1 ey vau RLESS"

75 - 80+

o
=
o
=
)
@
(g
o
=Y
[
A

w
o
F

2022

I-<
(o]
w

Low

20MW; 4-24h

4-5

60
Competitive only on very large scale
30+

Yes

Commercial

Low
50MW; >10h
15-20

High

75 - 80+

>2024

High due to the large amounts of
materials needed.

Unknown, but expected to be
moderate

<

I
N
iy

Moderate

65-70

>200 under strong cost reduction
hypothesis**

20 - 25 (not proven)

Yes

Commercial

Iron, salt, and H20 but dependant
on liquid electrolyte production

kW scale; 4 to 12 hours

No dependency on ambient
temperature; No supply chain
constraints; Potential visual impact

concerns depending on location;

Long development time; high
geological risk.

Very high visual impact, not proven
technology

100% Depth of discharge;
Non-hazardous electrolyte; Supply
chain constraint on electrolyte
availability

Journal of Engin. for Gas Turbines and Power AUGUST 2022, Vol. 144 / 081012-1

I._._



Key Metrics

Round-Trip
Efficiency
(RTE)

CAPEX

Lifetime

Capacity

Li-ion battery

~90%

With degradation
over time

280 €/kWh
(Mass Scale)

10 yrs - cell
replacement

20%-80%, with
degradation over
time; 10% overbuilt
required

C’z BATTERY

First of a kind

75%
Without degradation
over time

150-200 €/kWh

C’Z BATTERY

Mature technology

81%
Without degradation
over time

103 €/kWh with 50
units a year

0%-100%
Without degradation over time
No overbuild required

European
Innovation
Council

2023 2024

) Milestone 1 (GRANT) €3.5M

« Design and Testing of an axial
compressor

« CO2 Battery efficiency improvement

« IPR empowerment

) Milestone 2 (EQUITY) €50M

+ 20 MW/200 MWh plant manufacturing and testing
» Results certification

+ Company scale-up

« CO2 Battery full commercialization

Investments already raised
- €4M through angel investors in June and December 2020
- €10M from 360 Capital, Barclays, Novum Capital Partners and

Third Derivative in November 2021
-€10M as convertible with CDP Venture Capital and the existing

shareholders in April 2022




Power to heat to power: perspectives of thermoPV and  cuopeor
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the EIC transition instrument Coun
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EIC Accelerator — The evaluation process i [

Council

We will help you to prepare your business plan
and draft a proposal with Al tool and coaching

- You submit your full proposal which will be
;‘i -&,3 N & E % assessed by Remote evaluators
K\ Full F'rcnposal
Ol

),r"\.-' have o .-E:-"--.':----L nfes o
You have a aisruptiv

(' eep tec |
idea with a
;'E-.-'sz?u tial to
scale up

5 -| T alllal=T=Ta|
il ||:| '-'Il'-__llu_q. I_15_1 il
o4

You will pitch your innovation
in front of EIC Jury Members

[ell us your story in 5 pages — |
A four-steps process H I I !

If selected, you will sign the contract



Investment component

- minimum EURO.5 million and
maximum EUR 15 million,

-usually in the form of direct equity or
quasi-equity,

- maximum 25% of the voting shares of
the company,

-“patient capital” principle (7-10 years
perspective on average).

European
Innovation
Council

Grant component

- maximum EURZ2.5 million,

-eligible costs are reimbursed up to a
maximum of 70%,

-innovation activities supported
should be completed within 24
months,

-small mid-caps are not eligible for
grant (but can apply for investment

only).
I

[ ]
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Alignment with EU Policies and synergies e i

Relevance to EU policies and initiatives
- HEU SET Plan; Green Deal; Next generation EU; FIT-for-55; Repower EU

Synergy/complementarity with other EU programmes (examples)

- CL5, Destination 2: Cross sectorial solutions for the climate transition, ‘A competitive and sustainable EU
battery value chain’, calls HORIZON-CL5-2023-D2-01-01 to HORIZON-CL5-2023-D2-01-05

- CL5, Destination 2: Cross sectorial solutions for the climate transition, ‘A competitive and sustainable EU
battery value chain’, calls HORIZON-CL5-2023-D2-02-01 to HORIZON-CL5-2023-D2-02-03

- CL5, Destination 2: Cross sectorial solutions for the climate transition, ‘A competitive and sustainable EU
battery value chain’, calls HORIZON-CL5-2024-D2-01-01 to HORIZON-CL5-2024-D2-01-03

- CL5, Destination 2: Cross sectorial solutions for the climate transition, ‘A competitive and sustainable EU

battery value chain’, calls HORIZON-CL5-2024-D2-02-01 to HORIZON-CL5-2024-D2-02-04

I
- CL5, Destination 3: Sustainable, secure and competitive energy supply, ‘Energy systems, grid and

storage’, call HORIZON-CL5-2024-D3-01-16

- CL5, Destination 5: Clean and competitive solutions for all transport modes, ‘Zero emission road transport/,
calls HORIZON-CL5-2023-D5-01-02 , HORIZON-CL5-2024-D5-01-03 to HORIZON-CL5-2024-D5-01-05



Key remarks: Success and failure in HEU

Innovation
Council

* Policy background: link projects to policy context and Horizon EU strategic
framework

Projects focused on scope of call

Projects addressing all aspects: exploitation, communication, dissemination etc

Cross sector contamination and multidisciplinarity: focus on sectors
contaminations

Interaction with Policy Officers

EIC accelerator: several attempts often needed, gender parity, team with good mix
of knowledge (CEO, CTO, CFO), market and competitors analysis; good pitch and
business model, product already patented and/or mature for the market

[ ]
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Specific aims of PM proactive management

Council

* follow-up projects closely, from scientifical and technological sides

 Build and manage programmes composed by projects with shared
components/complementarities; enforce collaborations among portfolios

* support, re-orient, suspend or terminate projects

* stimulate serendipity, research and knowledge contamination for new
applications

* share results, facilitate innovation ecosystems and facilitate networking
* address and overcome legislative bottlenecks
- exploitation first, instead of publication

- address the rights for inventors to do something with ‘their’ results

 Launch innovation deals: interservices working groups to address regulatory

legislative barriers
* Identify, nurture and catalyse innovations in EIC beneflaarlesI:I I I
29



Key remarks on energy storage: scientific-technological  cuopeor

Innovation

Cha"en es . o . . Council
- Circalarity by design and non critical / non toxic raw materials (security vs efficiency)

Technologies and processes integration (storage duration hybridization)
Real time control and computational tools for smart energy systems

Sector coupling and industrial decarbonization opportunities (process systems
optimization)

Heating/cooling sector decarbonization (spatial and temporal dimensions)

Comparative techno-economic analyses and merit order of uses (for policymakers)
Key remarks: regulatory and socio-economic drivers for innovation

in storage . . |
- Permitting issues (grid Interconnection) and access to grid (prosumers)

- Social participation and energy communities to enable demand response

- Market mechanisms to reward flexibility and a unique European energy
market

- Carbon markets: broader picture view

—a

I B E
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Thank youl!

Antonio.pantaleo@ec.Europa.eu
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EIC Programme Manager: a new role European

Innovation
Council
4 N

Building strategic visions for technology and scientific breakthroughts,
identification of emerging research needs and definition of challenges,
chair of evaluation panel (pathfinder) and portfolio implementation

- J

(" Clustering projects in thematic portfolios, ) Scientific

enhance cross-sectorial contaminations intelligence
and serendipity Proactive
Scientific knowledge + networking + Management

entrepreneurial vision to pull through
\_ research towards innovation Y,

stem buildir

EU programmes and engagement with
Innovation ecosystem community (investors,
innovators, researchers, corporates) to build
an ecosystem around technology -

Bridging policy and implementation ‘ \ I

Temporary role as scientific and innovation expert to
bring vision, technical knowledge, management
capabilities and networking to EC




Pathfinder Ongoing thematic portfolios European

Innovation
Council

Renewable Hydrogen (production, storage, logistics, end use)
Energy storage (electrical, thermal, chemical, mechanical and electrochemical)
Solar conversion technologies (solar-to: thermal, fuel, electricity) and solar chemistry
Energy harvesting and conversion
CO2 and N management and valorization

Climate and Environment (air/water/soil monitoring/depolluting, environmental intelligence)

Research topics for future challenges
Clean cooling technologies
Water-food-energy nexus and environmental remediation/energy
Modular nuclear reactors
Carbon capture, negative emission technologies
Natural H2 (georeactors) — deep geothermal

sustainable mining ]
Bio-inspired and biobased solutions for energy harvesting and conversion




Decarbonizing steel industry oo

Council
The steel merry-go-round H2 and Steel:
Closed-loop recycling Closed loop carbon recycling system to replace coke, pumping CO in
| the blast furnace
ron : : : :
ore  CO,and nitrogen Co, CO2 is recovered and transformed in CO with perovskites

3 < i Y. Ding et al, https://doi.org/10.1016/j.iclepro.2023.135963

Blast
furnace

Steel
furnace

Gas
separator

CO Iron Oxygen  Steel

<
Reaction
chamber

air

Reaction
chamber € . 2
CO, Nitrogen
Sources: University of Birmingham; The Economist [

The Economist |:| I



https://doi.org/10.1016/j.jclepro.2023.135963

Energy storage: research and innovation
heeds

* Mid to long duration (10-100 hours): pathfinder challenge

» Systems integrated energy storage: industrial processes

* Spatial and temporal decoupling

 Short and mid duration integration, demand response

» Decarbonization of heating and heat pumps

* Molecular storage
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