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Snam as a playerin Hydrogen e - H2 Valleys
the energy sector applications |






Undisputed leaderin the natural gas infrastructure

— National pipeline network @ Storage sites
41,7 m Storage (bcm, 2018) ) )
@ Compression stations

> Entry points

Passo Gries

@K Tarvisio

)
Panigaglial
(100% Snam)

LivornoOLT*

(J
Mazara del Vallo >q
Gela!

3/3 Our regasification
terminals in Italy

NOTE: Data referred to Snam and its subsidiaries (T eréga, TAP, IUK, TAG, Desfa).
Countries are France, Austria, Belgium, UK, Greece, Italy. (Source: Snam)
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@ Regasification terminals
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| [ NG

United
Kingdom

cton
eebrugge
Belgium I I

Interconnector
Bidirectional underwatergas
pipeline of 235 km linking United
Kingdomand Belgium

@ Interconnector

T

France

5% Teréea

A

Teréga

Trasmission (~5.000 km of
network) and storage (2,8
BCM)in south west of

[
[ ]

AustriaJ

TAG

Gas pipeline (~1.140 km)
transporting Russian gas to
Italy through Austria

Francia
2015 2016 2018 2020
[ — = | =
[ —
._
Italy - CDESFA . ece F Abu Dhabi
(#At’ EDSS%IT‘NECT )
W,.,W/\ clgial
ADNOC
Austria
SIS Greece
TAP GCA DESFA ADNOC
Mediterranean corridor Transport and Snam, Enagas, Fluxys Onlyindustrial
last section distribution network (564 | acquisition of Desfa industrial within 49%
transporting azeri gas + 322 km) in Austria 66% share, Greek gas share of ADNOC Gas
to European pipeline connecting Germany, | infrastructure operator | Pipelines, controlled by
(878 km) connecting Hungary, Sloveniae ADNOC
Greece to Italy Slovakia .

Snam ow ns 100% of Panigaglia LNG terminal and 7.3% of Adriatic LNG
*On 26t Feb 2020, Snam completed the acquisition from Iren Group of a 49,07% stake in the share capital of OLT Offshore regasification terminal




Snam is one of the main global energy infrastructure company

Key figures

€ 22.6 bn €28 bn 1.1%

RAB + affiliates (‘19) Enterprise Value  Debt cost

€1.093 m ~ €15 bn BBB+ BU Hydrogen

Net Profit Adj ('19) Market Cap Rating

Snam4

' ' l ‘v International associates Mobility

Sl '@' TereGcA — \ /- Trans Adriatic

69 7% Qo @ NS Pipeline
P47 GAS CONNECT Interconnector
cdp' cor ke Free float g 9 Snam4
~80K investors ©DESFA Calbgaz ok rorey services aonoe Environment
Natural gas'
Snam4
Efficiency
~20 bcm ~20 bcm/y
capacity capacity "
[ ARBOLIA i, ]
@ energy to inspire the world Transport Storage Regasification
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Our pathway to net zero

Clear pathway to net-zero in Enabler of system decarbonisation

our own scope 1&2 emissions

32

sope2 -50% __ Direct CO, emissions Secure asset readiness and Flexibility Reduce CO2 emissions through our
tC0, irect CH, emissions oy o .
152 : ; dir;fgoﬁmim and support green gases development energy transitionbusinesses
727 CO,
CO2 G
e /w - ) [ 4 N
: We ensure readiness of our  jmmi@rmmiz@n
i 1 assets and investments to =
. - hydrogen @‘! Energy efficiency
|
CHA — We work with policymakers
- Net-zero to promote green gases Sustainable mobility

We work with green

2018 2030 2040 hydrogen value chain IS
* Oneoftheearliestin setting carbon neutrality Elfagregzlfgt?;'r\:e down cost
target in the utilities sector ol uion o as s andvohemes
®* Target aligned with Paris agreementto keep In our long-term scenario . . g Hydrogen
temperature increase within 1.5°C we foresee all transported “

* Engaged with suppliers and associatesto ?:rfeb\z azboliootzgaetzldther

promote their carbon footprint reduction (Scope 3) \
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The role of hydrogen in the decarbonization Sl

HYDROGEN

The «colours» of hydrogen ™
Created in 2019, Snam BUH?2 is focused on different kind of
«Grey» «Blue» activities: scouting of hydrogen-related technologies,
Hydrogen Hydrogen designing of innovative business models and definition of
business cases for the utilization of hydrogen in different
sectors: mobility, industry, energy, services
Natural gasis Natural gasis Wateris separated
separated into separated into into hydrogen and
hydrogen and hydrogen and carbon oxygen molecules ) )
carbon dioxide dioxide (CO2).The  thankstothe useof H2 for Sector H2 For Industry
(CO2) carbon dioxide is stored  electricity from coupling and RES
and reused renewable sources B integration
CO,emitted Solutions for
. CO,captured NoCO : e utiliti Supply for green
into the 2€ap L innovative utilities and industrial processes
andreused emitted sector coupling
atmosphere > )
) )
Why hydrogen? ' H2 for H2 for
Transportation Commercial Use
® |t can be produced carbon-neutrally through RES and can 7
support thedevelopment of a decarbonised economy :
Solutions for v
; tainable mobilit LBl (eI R
* |t can be used to transport and store energy, but also in DLE y industrial processes
end uses. Will enable sector coupling systems . ”
@ ®* Canbe usedin existinginfrastructure

AV Y, .



Hydrogen to become competitive
quickly in a number of sectors

Mobility Trains E

Break-even "°“‘-;"ha|‘<’l ()R
<7-58/kg rucks

Feedstock and industrial
applications

Break-even

<45/kg

Growing role in industrial Industrial uses {‘6"9

applications -

Break-even Chemicals

<2 $/kg -

Today 2030 2040
energy to inspire the world
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Source: Snam elaboration on IEA, Hy Challenge, Hydrogen Europe, Lazard




Hydrogen cost reductions are faster than expected

perispirare il mondo

fnam)
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Levelized cost of green hydrogen production

fFalling Fast momentum”
($/MWh) ($/kg)
- Large-scale
600 KSArecordsolar === South Italy 24 500 projects
A DOE Earthshot === North Africa
550 Green catapulttarget - 22
- Y BNEF forecast? = Global electrolyser
>90GW production capacity
X010 D TR N Wholesale powerEU (Nov-21)' - 8 announced (x2 since Jan
2021)
150 - - 6 $155Bn Direct investments
announced
21070 s TR, R SRR Wholesale Gas included CO2 (Nov-21)2 | 4
.................................................................................. Wholesale Gasoil included CO2 (Nov-21)} H2 green catapult target
50 T e Wholesal 0alincluded COZ (Nov-21)2. |- 2 45GW  5t2026 forelectrolyser
$1/kq A capacity
0 [k $0.5/kg *
2010 2015 2020 2025 2030 2035 2040 2045 2050
1. Electricity:Italian electricitywholesale price (PUN), Gas: Italian gas wholesale price (PSV), Gasoil: 0.1% CIF MED, Coal: ARA. * Source: Hydrogen Council, BNEF, Snam.

2. LCOE: 10,4 $/MWhrecordsolar tenderin April 2021 - Chinese made electrolyzer (200$/kW).
3. November 2021 BNEF levelized cost update.

Source: Snam analysis.

Hydrogen projects building

10



Pipelines will be required to carry hydrogen to create an efficient system

Archetype

Centralized
H2 pipeline

Decentralized
Local storage

Decentralized
Grid connected

N
Ay B €
ﬁ‘g}‘ Local

. storage
fx))

Grid
connected

@ energy to inspire the world
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Delivered cost in
2030, €/kg

B rroduction
Storage and transport

2-4

4-10°

6-92

Production

Low-cost RES

Economies of scale for
H2 production

High cost RES: small,
low productivity RES

No economies of scale
for H2 production

Grid power needs
100% green resources

No economies of scale
for H2 production

Transport &
Storage

Existing natural gas
pipelines can be
repurposed

Optimized storage
requirements

High cost of
decentralized
storage to balance
seasonality

High transport cost
due to electricity
grid fees

Security of supply

Large scale production
and storage sites
spread over large areas

Enables import from
different routes

Requires local and non-
optimal backup
solutions

Depends only on
electricity network

1. Lower bound consideringdailystorage to manage intermittency—Upper bound consideringmonthlystorage.
2. Lower bound considering 60% power from grid and 40% from RES — Upper bound considering 100% power from grid. 11

Source:Snam team analysis.



Roadmap for H, production and transportation

a= =

Decentralized large scale
Local/nearby off-takers RES and H, production

2

H, (blended or 100%)
transport through

. ) : existing or new pipelines
Local production of and H, market system installation

= green H,

o

- Decentralized dedicated == 0 =

1) . . o 2224
production plant for a unique |

) ‘ o

= off-taker m - s

c Scale-up of the production plants ? = o

o in order to supply H, to different , Use of the existing gas

A+ . Installation of large scale PV or pipelines or construction of

> off-takers concentrated in an . . .

o area hybrid plants in areas with GHI new ones to transport 100%

@ (global horizontal irradiation) very H, or H2-NG blend

)

high and constant during the year

)

12

7Ty Projects are currently being developed at all levels: single decentralized
pilots, clusters, centralized remote production, infrastructure




Snam’s pillar for hydrogen development

1 : Asset Readiness 2 : System design 3 : Value chain development

energy to inspire the world

)
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HYDROGEN

Pipelines: network is largely hydrogen * Long-term scenarios: Expected key * Evaluating potential

ready, key reason to underpin role of hydrogen in the energy mix opportunities/pilot projects to scale

replacement ) ) up clean H2 production and use

Components: gas chromatographs and * Grid evolution: Development of

other minor instruments would need pathway analyses with increasing * Partnership with other operators of

replacing (<1% RAB) share of green gasses the value chain

G?s go;g;r;;sso(;umts: testing the impact * Technical standards: involvement in * Scouting for promising

ora > . oblen ) . focus groups to develop common technologies

Geological storage sites: ongoing rules on H2 in Italy and Europe

analysis and research

Ongoing assessment of use of

membranes to separate NG and H2 out

of NGH2 blend

Negligible investmenF to reach Ongoing work to support Scouting the market for investment
5-10% NGH2 readiness . . . .

long-term grid planning opportunities and partnership

Ongoing investmentin the grid «Hy-ready»

.'. (‘ Snam as an Enabler > .




o o

reray Snam pipelines are verified For H2 transport

networks

100% of Snam network verified for H2 transport

(km, cumulated)

32.276 ( 32.693

26.439

20.600

Q420 Q121 Q221 Q321

~ 99% of the network

Snam network is ready’ to transport 100% H2

verified according | 70% with no or limited reductions
to ASME regulation | on max operating pressure.

Future revisions of the technical
standards are expected to
overcome limitations

to inspire the world

nam)
N/ \ ¢

1. Based on Option A of ASME B31.12.

Settingstandards for H2 transport

RI{R

H2GAR

HZ2 Gas
Assets Readiness

Collaborations
with universities
and institutions

First example in EU of network H2 readiness
certification

Co-operation with other European TSOs to share
test results, analysis, studies

e/;;\as @'ng QOGE

Collaboration with fire department and
universities to develop technical standards for H2
transport

14



o o 10Yview:deliverFfirst section of H2 backbone

Energy
networks

H2 backbone Ca 2,700km of H2 network to bring
production from north Africa and
Southern Italy to consumption areas

* 75% of km from repurposing

* 50MW for compression stations to
ensure suitable pressures on the
network

Key Figures * Cost of repurposing ca €0.6m per km

* Cost of new build ca €2m per km

PASSO GRIES el o Z\RVIS/O

\\\_’Jb
C/f y
PANIGAGLIA

/
LIVORNO

=== Repurposed lines
mmmm New H2 lines

@ Newcompressors

4
MAZARA DEL VALLO

Ca €3bn
Cumulated capex 2021-2030

Premium

regulated
Return expected

C

Our project for an Italian H2 backbone

% energy to inspire the world
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*“" lC‘EI:kNI CA
<~ EDISON T GROUP
h t d A)GIUR E-: SAIPEM 29/09
[ X X ] w e re we a re o ay 10/05 @Ihuw] HYDROGEN
14/09
¢ 3 pilot project fFor H2NG blend
* 14 MoV for the development of the value chain = Tenaris 29/09
* 2 Partnership with technology providers DE NORA <'sepison ®® IRENA
ou;r;j;l; your future 11/01
Snam Partners B (g::f- aza
H, transport &  [XEEENNO T R Ve ) E=HeR (o) | TM POVVER =FNM 30/07
production CVAO &j :':emg&ru! Energy Storage | Clean Fuel 29/12 @MSC
~ 7 - - 22/10 19/05
H, For industry RN 2 PRI SRR ) Q!!J.Pw ws - e A
Hughes =™ =Tenaris GROUP |.J RGO
SAIPEM IVECO
AT LA ALSTOM ,7' &r~7r IVECO =FNM 3 Mmsc 10/09 (/,',.-pr 18/02
"6'-. ~
¢ 5a2a 03/11 ==HER/
B N
p Buker 25/09
¢ Hughes 07/12
‘ % (£
- 05/08 THE LINDE GROUP
i pidp  ALsToOM 23/10
Contursi b 10/06 2171 CVA.
08/01 08/04 /10 Y & 4 @ MoU/Agreement
25/09 ’I ‘ Partnership
@ Pilota/Test
January % FRIULT VENEZIA GIVLA September
2020 2021
@ to inspire the world i
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Projects: some on-going initiatives ol

HYDROGEN

,_‘7 End user enablers

On may 2021, within the Forgiatura A.
Vienna plant, the first global NG-H,
GD I U blend test composed by 30% of H2
GROUR has been performed in forging

processes employed in industrial
scale steel manufacturing. The

v
"“ experimentation on plant furnaces has
RI ‘ R been performed with success on site,
’ after a series of studied and laboratory
Foelle tests lasted almosta year
next slides
The 'Divina' project (Decarbonisation of '

the GlassIndustry: H, and New
Equipment), co-ordinated by Snam, RINA

Bormioli

and Bormioli, aims to reduce emissionsin BORl_vl_i@_le LUIGI

the glass melting stage. In the working
group also STARA GLASS, Universita degli
Studi di Genova, Stazione Sperimentaledel

Vetro, IFRF Italia, SGRPRO and RJC SOFT A\ /\
collaborate.

fnam)

A/ \

RIfR

Industrial & Services g m
N

On 9th December 2020 FNM, a2a and Snam signed an MOU for the - F N M
conversion from Diesel to Hydrogen of the railway service on the

o . . o o 9 '
sectlor! Brescia - Iseo - Edolo. 'I:he project foresees the commissioning @ (g. a2a
of 14 Ilint-coradia hydrogen trains from Alstom by 2024 Ll
Focus A/ \)
next slides

— Tenal'is Tenaris, Edison and Snam will collaborate to identify and implement
the mostsuitable solutions for the production, distribution and use of

@ ~-@DISON 9reen hydrogen at the Tenaris mill, contributing theirskills to invest in

oy - the best available technologies.
Snam is currently involved in different projects in the airport sector
aimed at decarbonising the production of electricityand heat #
consumed at the airport and supplying green H2 for the refuelling Enany ‘
of vehicles used for airport internal and external transport ww <

t L‘E':AMKA Snam and Iris Ceramica Group have signed a MoU in order to develop

GROUP a new green H2 and gas fueled ceramic Factory. The company is
@ responsible for 90% of the national ceramic production and the new
Focus IAY factory willbe 100% hydrogen ready.
next slides

17



Project example: Giva experimentation

Snam & @snam - May 19
gy’ Snam, @RINA1861 and the GIVA Group: the first test with a 30% natural
gas/hydrogen blend in steel forging. The mix was used to power furnaces at
the Rho plant of Forgiatura A. Vienna (GIVA Group).
EJsnam.it/en/Media/Press...

Hydrogen Europe @H2Europe - May 20
A 30% blend of natural gas and #hydrogen had been used to power
furnaces at a steelmaker in Italy. @snam, Giva Group and @RINA1861 said
the trial was a success and was a first step to gradually introducing
#zeroemission hydrogen in steelmaking production.

63

ANSA Ambiente & Energia @ansa_ambiente - May 19
Un test sul mix di gas naturale e #idrogeno per riscaldare i forni di un

impianto durante la forgiatura:  la prima sperimentazione a livello globale,
che si é tenuta a #Rho, nello stabilimento di #Giva, con il supporto di
@snam e @RINA1861.

#ANSAAmbiente

@ to inspire the world
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RINA1861 @RINA1861 - 19 mag

ol

HYDROGEN

On may 2021, within the Forgiatura A. Vienna plant, the first global natural

year

Abbiamo eseguito con @snam e il Gruppo GIVA il primo test al mondo di
utilizzo di un mix di #idrogeno e gas naturale, fornito da @GruppoSapio,
nella lavorazione dell'#acciaio. L'idrogeno conferma il suo potenziale per la
decarbonizzazione g rina.org/it/media/press...

#MakeltRINA

MilanoFinanza @Ml nanza - May 19

Snam, Giva e Rina insieme per il primo test con idrogeno nella lavorazione
dell'acciaio

Marco Alvera

gas-hydrogen blen test composed by 30% of H2 has been performed in
Forging processes employed in industrial scale steel manufacturing.

The experimentation considered the natural gas-hydrogen blend in order to
heat the Forgiatura A. Vienna plant furnaces up and has been performed with
success on site, after a series of studied and laboratory tests lasted almost a

The partners:
7Y Snam, which promoted and designed the project,

RI{H RINA, ispection, certification and engineering
4 consulting multinational company which took
care of engineering analysis e laboratory tests,

@Q DR Gruppo GIVA, steel manufacturingglobal leader,
which provided the Forgiatura Vienna plant for
the on Field test execution.

18



Ongoing Projects in the Mobility Sector

b/ \

F=

A!!i‘rﬂ “'"N‘y

On 215t October 2020 FS and Shnam
signed an MOU to conduct
techno-economic feasibility studies
and to consider new business models
relating to the development of
hydrogen rail transport

Highlights of the agreement:

* Analysis and feasibility studies and
development of joint projects on
convertible lines to Hydrogen on the
national territory

* Experiments with technological
solutions related to the production,
transport, compression, storage,
supply and use of hydrogen to
contribute to the development of
sustainable mobility

aLstom A

A/ \ 4

On March 18th 2020, Snam and Alstom
signed an exclusive partnership
agreement for the development of
hydrogen rail transport in Italy

Highlights of the agreement:
® Sharing of strategic studies on the
Italian market

® customized end-to-end business
models

® Alstom: OEM and maintenance

® Snam:infrastructures for the
production, transport and supply of H,

* Pilot projects

® Communication anddissemination
activities

® Business development

Q@

HYDROGEN

=FNM
g.9a2a v

AJ
-’

On 9th December 2020 FNM, a2a and
Snam signed an MOU for the conversion
from Diesel to Hydrogen of the railway
service on the section
Brescia - Iseo - Edolo

Highlights of the agreement:

®* The project foresees the

commissioning of 14 Ilint-coradia
hydrogen trains from Alstom by 2024

Feasibility development for green
hydrogen production sites from
renewable / circular resources

® Feasibility development for the

development of hydrogen refueling
stationsin the terminal part of the
section

Feasibility development for logistics
and infrastructure of hydrogen
transport from production to 19
consumption



Project example: partnership with Iris Ceramica Group e

HYDROGEN
IRIS
t CERAMICA

Milan, 29 September 2021 GROUP

M/ \\ COMUNICATO STAMPA

Iris Ceramica Group and Snam have signed a MoU for IS Cersiica Groul &:Snam:
an industrial project that |nvo.lves the s.tUdy and accordo per sviluppare la prima industria ceramica al mondo ad idrogenoverde
development of the world's First ceramic factory WERco 0 iouoe o NG AGLS
powered by green hydrogen. y

The new Iris Ceramica Group plant will be built in
Castellarano, in the province of Reggio Emilia, and it
will be equipped with native technologies that will
allow the use of green hydrogen.

The solution developed by Iris Ceramica Group with the support of
Snam will immediately allow the Castellarano factory to create

O op o °
= ceramic surfaces born from a blend of green hydrogen, produced Initial Layout Rendering to-be of PV plant
= thanks to solar energy, and natural gas. New PV plant o
% A photovoltaic system will be installed on the roof of the plant oM l \
v (with a power of 2.5 MW) that will be combined with an electrolyzer =2
a and a storage system for the hydrogen produced on site. 4
2 ) ) ) H, production site
5 The use of a blend of green hydrogen with natural gas will allow in
L the immediate to reduce CO2 emissions and will pave the way for

the exclusive use of renewable energy later on - For zero-emission

production, being the plant designed to run 100% on hydrogen.

% Create new strong partnerships for the development of H2 market -






Q)

HYDROGEN

Why do we talk about «H, valleys»?

Benefits of an H, valley

Optimization of sectorial Supports a pathway for \\ Promotes synergy
integration in broader energy scale-up thusis an ﬁﬁj between consumption
system context exceptional viable solution and production

The value chain for energy consumption decarbonization

) Storage

Final usage

) Transportation )

Dedicated network

Generation ) Conversion

Source of energy Fuel

Renewables Conversion in H, S e | . L .
(close to electrocity Tank storage (industry and buildings) (mobility)
generation generation plants)

/ R Blending with CH,

e

Feedstock
(industry)
energy to inspire the world
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Integration with RES

HYDROGEN

H..
—> .E.‘\ -
L Nlalg
Solar Hydro
13,000
Inverno Primavera Estate Autunno
250,0
12,000
0 200,0
§
11,000
m 150,0
af
=
100,0
10,000
50,0
<
5,000 +— 2 0,0
o = AN MO AN MO ANODL AN®OOWANM
SEP PP ARSBESdNIERaRAdRARRERT Y
¥ i K ,
Giornodell’anno

— Estimated Electr icity Needs
Served by Distributed Solar Power

===-Estimated Demand
Without Solar Power

—Electriciy Demand
5een in Real Time

Source: |50 New England

@ energy to inspire the world
oy 2)

b)

© Snam 5.p.&. - Confidential & Proprietary 0

Fonti:

ISO New England
Profilo produzione mediato impianto idroelettrico Acqua corrente nord Italia (A2A
“Energy flow management of a hybrid renewable energy system with hydrogen”

| ~in

Total electrical power supply of the renewable energy system at the 04.09.2007

——r . =
Power based on 3 sec average valves
(= Power based on § win sverage velves

Eectica Power Sapply (W)
1888

$ %88
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Valle d'Aosta: an avantgarde hydrogen Valley

Among the strategic objectives, Valle d’'Aosta is pursuing decarbonisation. The strategy focuses on the implementation of interventions to achieve the
Fossil Free target by 2040: investments for energy efficiency, promotion of renewable energies and sustainable mobility. Specific attention is given to
the production and use of non-traditional fuels such as hydrogen.

( i | (
| . & |
: | 8 :
| ; |
! Transport | , W = : Steel Sector
i - I !
© Fuel switching for a zero- | Experimentation of the use of hydrogen : Development of a green | Decarbonization of industrial processes
| emission regional mobility. From RES sources forroad transport. | supply chainin"hardto - with high thermal |nten5|.ty. .
: Development of hydrogen-powered . abate" sectors Promote the decarbonisation of the
| :  mobility through the decarbonisation of | ’ - steel sector through the experimentation
: | urban or suburban public transport, with . | of zero-emission solutions based on
| - the aim of reducing the share of polluting | - hydrogen from RES sources within a steel
) buses circulatinginValle d'Aosta. " ) making industrial plant.
N e e — N e e — s —

N/ \ 4 24



Q&A

%ﬂi@' energy to inspire the world
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1 - :
| g Thank you for youg attention - - 2
Riccardo E. Bernabei
- Head of Origination & Project Delivery,
BU Hydrogen
s

Riccardo.Bernabei@snam.it



