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Agenda v

= Snam overview
= H2-NG Snam approach

= Pipelines
> Feasibility & pilot phase
> Standards upgrade

= Compressor Stations

= Storages
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Europe’s largest natural gas utility...

€22,4mld

Regular Asset Base

~€28 mld

Enterprise Value

(incl. associates)

~€1010 mln

Net Profit Adj. (2018)

\

~€16 mld

Market Capitalization
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International associates in Europe
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SME vertical integration
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For the energy transition



... leader in gas infrastructure

41,7
mStorage (bcm, 2018) ®Transport (‘000 Km, 2018)
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NOTE:

Data referred to Snam and its subsidiaries (Teréga, TAP, IUK, TAG, Desfa). Countries are France, Austria, Belgium, UK, Greece, Italy.

(Source: Snam)
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National pipeline network
Compression stations
Storage sites
Regasification terminals
Entry points

Passo Gries
V.

3/3

Our regasification
terminalsin Italy

Panigaglial
(100% Snam)

Livorno OLT*

Mazara del Vallo >

Gela!

Snam owns 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
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" H2 as feedstock
" Industry Feedstock
B industry Energy
I Buildings

H Transportation

Snam and the hydrogen opportunity: 3 streams of action

System Design

Asset Readiness

hydrogen ready, key reason to
underpin replacement;

« Components: gas
chromatographs and other
minor instruments would need
replacing (< 1% RAB);

« Gas compressor units: testing

> the impact of a 5-10% blend; + Technical

* Geological storage sites:
ongoing analysis and research;

« Ongoing assessment of use of
membranes to separate GN
and H, out of H,NG blend.

218 TWh

gases;

in Italy and Europe.

scenarios:

« Pipelines: network is largerly < Long-term
Expected key role

hydrogen in the energy mix;

e Grid evolution: Development
of pathway analyses with
increasing share of green

standards:
Involvement in focus group to
develop common rules on H,

Negligible investment to reach 5-10% X

H,NG readiness Ongoing work

Ongoing investement in the grid «Hy-
ready»

to support long-term grid planning

2017 2030 2050

Source: Snam, «H2 Italy 2050» Snam - European House Ambrosetti

Covering all H2 Value Chain

Production Transmission Network Storage Compressor‘ o Distrib UGS work
Turbine and End Users

iav

alue chain development

Evaluating potential
opportunities/pilot projects
to scale up clean H
production and use;,

Potential partnership with
other operators of the value
chain;

Scouting for promising
technologies.

Scouting the market for investment

opportunities and partnership

6
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H2-readiness along the infrastructure value chain

Pipelines

* 70% of pipes
hydrogen ready

® Procurement

standards for H2
ready pipelines

Compression stations:

* Definition of standards for H2NG mix to Fuel

compressors and turbines

* New “hybrid” compressor turbine tested with

Baker Hughes, suitable for up to 10% H2
blend to be installed at Snam’s gas
compressor stationin Istranain 2021

e

Storage

* Upto2% blending
feasible

®* Ongoing assessement
for higher percentage

®* CO2 storage potential

ll-llgll-lléll-lll%

@-i

DNV “Renewable
Gases Metering”
project with European
TSOs and gas meters
producers

Development of the first
H2 network for a cluster
of industrial users
supplied with mixtures
of up to 10% green H2
in NG

Project to assess the
feasibility of using high %
of hydrogen in steel mill
industrial furnaces (RINA)

Feasibility study on
natural gas/hydrogen
blendingin steel thermal
treatment, to be
developed through
European/national
funding

Working fFor a «Hy-ready» network

ITALIAN
INFRASTRUCTURE

Sector collaboration

H2 Gas Asset Readiness

(H2GAR) cooperation
between EU TSOs.

6 working groups on
pipelines, compressor
stations, separation
systems, metering, safety
and underground storage

European H2 Backbone
plan—done in
collaboration with 11 EU
gas infrastructure
companies - fora
dedicated hydrogen
transport infrastructure

8



H2NG Snam approach

Carbon Steel pipelines

behaviour vs. H2 * - — =

International\national
H2 Standards

List al ASME PR3 Cades

Snam Technical
Standards

Supplier

—_— .7 /o
management el
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. AV
General assessment: features and constraints s

23 Goal
s Injection into a portion of the network of a mixture of H2NG up to 10 % of volume
to check compatibility of current infrastructure to transport H2ZNG mixtures.

CONSTRAINTS:

CNG —  Mixture features (Natural gas up to 10% H2) -
CNG distributors

@ Quality characteristics set by the Ministerial Decree
18 May 2018 for the natural gas transport: respected;

Underground storage in porous
rocks

Materials HE (Hydrogen Embrittlement): checked;

o

ATmospheres ed Explosives zones identification:
checked.

Gas turbines of compressor stations —  Public bodies Involved

(/] National and Local Fire Departments

End Users with production processes
sensitive to gas quality 11




Hydrogen injection into the natural gas network

Injection campaign of a hydrogen-natural gas blend
(H2NG) in a portion of the Snam grid

Injection campaign of a H,NG blend with H2 at 5%-10% in volume in a
portion of the Snam gas transport grid, in order to verify the readiness
of the existing asset with respect of considered blends transportation

@ C.R.818
: --{ EU1 Pasta factory ]

S y geﬂo & \ 7‘ } ] 0 ‘\ d :_N:. pr RGN
oee Sy & Bloomberg @ 1 Lsiness 2 o v
l-- -- I :w“m- udm f past o.mberv, rogen-powered
58 i > BN [
Water bottling VTR . v“ ‘\‘ \ '\) ) \ \'«\“\' \'
A/ \ H,NG Lenght = 700m o 4 52:?‘}_ N\ NEE \@WL
> 4.\ (] *‘! ’I’ ) /:

Your Next Plate of Pasta Could Be Hydrogen-Powered
5 not ke Mama used to make, Your next plate of fusill might have an extra
rwm It could be produced using hydrogen, as part of an experiment by Htal

A
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Regular working of Snam Reduction plant
(piping and instrumentation)

Regular working pre-heating section (gas
boilers) 12




Snam approach to pipelines readiness

Pipeline
1st test
April 274 2019

Standards for
new pipelines H2
100% ready

Pipeline
2" test

December 16th, 2019

e Mixture of H2NG (H2 - 5%

volume)

- End Users:

Pasta Factory
Water Bottling

H2 100%
Mixture of H2NG (H2 - 10 % « New SNAM'’s internal
volume) standards (GASD) based on
ASME B31.12 “Hydrogen
End Users: Piping and Pipeline”
*  Pasta Factory *  10%<H2<100%

*  Water Bottling

Adaptation of

existing pipelines

For H2NG readiness

Tests on existing pipelines to
validate H2 readiness (based
on ASME B 31.12)

Strain fracture
toughness tests;

Tightness valve tests.

------
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Pilot Projects v

Pilot studies/projects to evaluate the impacts of H2ZNG mixtures on the existing network

TC SNAM Suppliers TC End Users
» Collaboration with gas turbine

/ suppliers of Snam industrial
clients

Collaboration with gas
/ turbine suppliers

Definition of the maximum H2
limit that can be mixed

* Definition of the minimum H2 U
limit that can be mixed

Full scale factory/Field tests.

H2NG fuel H2 up to 5% in * Full scale factory test Feasibility
volume, variable.

Preliminary Feasibility Preliminary Feasibility
studies studies Factory tests studies studies Factory tests
Solar Turbines BAKER &8 ‘ ANSALDO
ks hes ¢ Slo e
| I MITSUBISHI /

15
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SNAM Turbocompressors - Full scale Factory/Field Tests "
« Factory test- TC BHGE, model NOVA LT12 (New Supply) for Istrana Compressor Station sHGE

factory test in Florence to verify gas turbine operation fueled with H2ZNG mixture (H2 up to 5% in volume and variable over time)
Factory Test Procedure

Start Natural Gas (NG)
Warm up NG
Operation NG

Full load NG

Full load NG + 3% H2
Full load NG + 5% H2
Partial load (75%) NG
Partial load (75%) NG + 3% H2
Partial load (75%) NG + 4% H2
Partial load (50%) NG
Partial load (50%) NG+ 3% H2
Partial load (50%) NG + 4% H2
Partial load (50%) NG
Stop NG

« Factory test- TC BHGE, model PGT 25 (most used in exiting plants) for

Sergnano Compressor Station (Storage plant) il
Feasibility study to develop a test procedure to verify gas turbine operation fueled with H2NG mixture (H2 up to 5% in volume and variable

over time)

 Field test-TCSOLAR

Feasibility study to develop a test procedure for a field test to verify gas turbine operation fueled with H2NG mixture (H2 up to 5% in

16
volume and variable over time)
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H2 Storage - Injection in NG depleted fields s
Scope of work N
Feasibility study to identifying, characterizing, investigating and simulating
the physical, chemical and microbiological phenomena associated with H2NG
storage in natural gas depleted field converted into underground storage
J
Cooperation \
Temporary poe
. o ISTITUTO politecnico di Jorine £ )
Association I It recnotocia  SEASTAR C%, Circle Lab N
J
Project Organization ~N

Different activities divided into "SP" sub-projects, which include:

= Preliminary phase: defining state of the art by reviewing scientific literature for
each technical/scientific skills
= Operational phase: experimental laboratory activities & modeling activities

On the basis of experimental results, a Stogit field will be chosen for the Pilot Project




Sub - Projects

A/ \

sequence and temporal distribution.

.?;". ik

14 different activities, Work Packages (WP), grouped into 7 Sub-projects (SP) to optimize the

SP-1 Reservoir and Cover Rock’s Mineralogical,
analytical and petrophysical analysis

N/

SP-2 Reservoir Microbiological Analysis

N

SP-3 Analysis of fluids and their interaction with
changes in thermodynamic conditions

)

U

SP-4 Fluid dynamic numerical modeling at reservoir
scale

)
0

SP-5 Technical and Engineering components’ analysis

4 -
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SP-6 Pilot test

SP-7 Multireactor

19
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