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Country Specific Information storag
= Population: 59,03 Mio —
= Primary source consumption 169,7 Mtep Energy Production from RES
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= 40% of primary energy sources are currently used for the generation of electricity, =~ Biomass/waste
35% for thermal energy and 25% for the traction of means of transport. Retnermal

= Total Power Consumption: 319,9 TWh (+6,2 %) .
1 e Hydro

= Total Net Power Production: 289.1 TWh (+3,1%): S

= 59% from no RES (thermoelectrical); Energy Production from No-RES

= 16,4% Hydro; PV: 9%; 7% wind; 6,3% biomass/waste; 1,9% .
geo-thermal .

In January-June 2022, primary energy consumption increased by around 2% in trend ..
terms, in line with the positive impulse coming from the main drivers of energy 0
demand (a further increase is reported for the GDP trend above 5%).

The main energy vector used for residential heating in Italy is natural gas (50% of the energy supplied). Followed by solid biomass (28% of the total), especially wood and wood chips, and
petroleum products (8%), as in the case of diesel boilers, still present in some large cities and in non-methanized mountain areas. Cogeneration accounts for 5% of the total, while heat pumps,
electric heating (boilers) and solar thermal (1% of the total) are marginal. Reducing consumption for houses homes is now possible thanks to energy efficiency and is essential for limiting
household spending. In fact, domestic heating is by far the largest item in the list of consumption by residential users: it represents 67% of the total, equal to 893,196 TJ, while the remaining
33% is intended for other uses such as domestic hot water, cooling, lighting and industrial equipment.
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RDD Information Gnergy
. storag
(Research, Development and Demonstration)

|IEA Technology Collaboration Programme

Three-year National plan of National Electricity System Research.(RDS) —_—

Objective: decarbonization

It establishes the priorities, objectives and resources of research and development activities of general interest for the
national electricity system and includes also funds for energy storage.

Integrated project 1.2: Electrochemical and Thermal Storage Technologies (16.6 M€)

Activities aimed at increasing energy density, improving safety, reducing the cost and extending the life cycle as well as the environmental
sustainability

- Advanced materials for electrochemical storage;
- Innovative systems for electrochemical storage;

- Environmental, economic and social aspects related to electrochemical storage;
- Innovative materials and systems related to thermal storage.

Project 1.9: CSP (2.3 M€)
R&D and demonstration of plant components and technical solutions aimed at increasing performance and reducing the Levelised Cost of
Energy (LCOE).

- thermocline TES using molten salts charged by integrated Linear Fresnel and PV plants.
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RDD Information thegrgz}/g

(Research, Development and Demonstration) A Technoogy Colaboration Prograne

_/

Objective: digitalization and evolution of the networks

- 2.2 Energy scenarios and governance support (6.8 M€)

- 2.4 Digitization of the integrated energy system (5 M€)

- 2.5 Energy from renewable sources and integration in the territory (7 M€)
- 2.6 Resilience and security of the energy system (16.8 M€)

- 2.10 Flexibility of the integrated energy system (5.8 M€)
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RDD Information Electicity Storage (f,';'férgayé@

(Research, Development and Demonstration)

|EA Technology Collaboration Programme

National Recovery and Resilience Plan(PNRR) — —
Objective: decarbonization

AN

** A open call, with a budget of 500 million euros for the Battery sector, was opened in April\%%/anWJ v 2022:, as far as
we know, at least 7 project proposals would have been received.

¢ A second session, with a budget of around 360 million euros, was opened in November 2022 and cleSed in February 2023: no
information is yet available on our hands on the number of project proposals received.
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Suitability is assessed with reference to the following characteristic‘év('preﬁé?‘e‘ﬁce for those pr
same time):
** prevalent positioning in the upstream sector of the-stpply chain

+* contribution to increasing storage capacity f e battery supply chain (Wh/y)
s presentation by a plurality of companies, fepresentativé of different sectors of the supply chain

< presence of a research, development, and innovatigr projectwithin tHe program
L \/
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Energy Storage Landscape
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Policies & Market storaé@

Over the next 30 years, VRESs will grow globally to @ IEA Technology Collaboration Programme
16 times the currently installed capacity
The "joint Terna-Snam scenarios" indicate that

around 95 additional GWh of storage capacity will be @

needed to be in agreement with the Fit-for-55 +9 5GWh

objectives 2030

71 GWh relating to utility-scale installations with an @ ' ‘

E/P of 8 hours out of a total of 95 GWh 2@3@ \ +

- research activities to develop the integration of systems (electricity, gas, water), exploring, also the possibility of using
existing infrastructures for energy storage renewable, even in the long term, with effective solutions from the economic and
environmental cost / benefits profile.

- spread and use of energy storage systems, including electric vehicles, also including long-term storage, and the integration
of the electricity system with gas and water systems.

- Thermal Energy Storage

- Power to heat

- Power to gas
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Top 3 projects

= “JCAENIENEA-CSP &
Storage”

= PCM (Enea) + Concrete TES
(Eni)

= Volume: 2 m3

* Temperatures: 290 — 450 °C
= Storage Period: Daily

= Kind: Prototype, modeling
= System: Thermal Storage
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“IEMAP“

Material acceleration
discovery platform (Enea,
CNR, RSE, IIT)

Dedicated to materials for
energy (electrochemical
storage, electrolysers,
photovoltaic)

Al and ML tools

Database and
computational workstream

4,6 M € (2,2 on storage
materials)

Gstorage)

IEA Technology Collaboration

“IPCEI Batteries”
2 national projects

20 participants

,’-"‘

public support about
1200 M €

Industrial projects on
the entire battery
value chain

IPCEI

Q

BATTERIES



Project “1”: JCA ENI ENEA — CSP & Thermal Storage ngfgrgayéa

ENEA.  \/P-TES: 147kWh  ENEs

Purpose:
Operating T range: cascade integration
300+450 °C of storage tanks using
different types and
PCM by use of nitrates greater stabilization
and carbonates of temperatures.
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Eni TES pilot
@Novara Eni R&D center



Project “2”: IEMAP: Italian Energy Materials Acceleration PIathﬁEtegrggg

|IEA Technology Collaboration Programme
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The search and selection of new materials et o S il

. . . ateriails 1or =ner atapase
takes place in a cyclic and integrated » [@ INNOVATION |
manner: g '

o . Materials for Batteries (WP2)
* an artificial intelligence analyzes the data

available in a database and suggests new
research directions experimental and
computational labs test hypotheses and
feed new data to the database

National labs in the IEMAP
infrastrutture:

Materials for Electrolysers (WP3)

workflow & HPC (WP1)
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Materials for PV (WP4)

(

* the database reorganizes and collects
data for the artificial intelligence

* artificial intelligence captures the new
information and provides new directions
to laboratories.

The procedure is repeated until the set of materials with the
desired characteristics is identified.

Key goal: developing a transversal computational infrastructure to accelerate material discovery, WP2 is related to

electrochemical storage materials.
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Project “3”: IPCEls on Battery Cf,gférgg’g

|IEA Technology Collaboration Programme

Raw and advanced Cells and Battery Repurposing, recycling
materials modules systems and refining

BASF M acc Emp | BMW - BASF M Raw and advanced Battery Battery Recyclin%and Keliber WM | [BASF WM] [Vaimet Automotive Bl
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2N IPCEI on batteries: European Battery Innovation (26 Jan. 2021)

Raw material Material Cell Battery

= Funding: 2.9 B € public support by Member States which is expected to unlock 9 B € in soredione pfoducﬁonz} sl

private investments

= Contribution: 12 Member States, more than 40 direct participants

Cleaning

= |talian Contribution: 14 direct participants, public support ~ 600 M € facilties

4|IPCEI

BATTERIES

Strong collaboration within Italian
companies and research centre involved

Dry room
(cell assembly)
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Other Relevant Information thegrgga
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IEA Technology Collaboration Prog

tema
Energetics

https://www.gse.it/en (@ i RAWMATERIALS. ERMA I
https://www.enea.it/en @ Rewlviaternais . ENEN

EUROPEAN

https://www.cnr.it/en bl - ieries ; s
£3EMIRI

: .. —urope

https://www.confindustria.it/en

BATT “ EU NN P ——
https://www.greenme. |t/|nformar5|/energ|e- e s ™ EASE “eucar
rlnnovabll|_/termo_d!n_am|co -solare- ETPSNET BE J2 AE T amep
concentrazione-sicilia/ - [rtpisoisin @ @ O bsz‘p‘é’gmw.w

i = & L E 2 C PLATFORM
https://www.mase.gov.it/ AT ey =% CENELEC
http://www.rse-web.it Cluster g Energia - e
1) INNOVATION | Ema
https://www.instm.it/en/instm.aspx = = @& ... C3.nergy(D O@IRENA
storag
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(Snergy Thanks for your attention
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|IEA Technology Collaboration Programme

Country reports are an informative contribution of the ExCo delegates of the ES TCP member countries.

Views, findings, and publications of the ES TCP do not necessarily represent the views or policies of the
IEA Secretariat or its individual member countries.
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