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Fincantieri DSCM ... who we are
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= One of the reference world-wide players in the design, construction and
servicing of mechanical systems and components, and customer tailored
turn-key solutions in Naval, Cruise and Offshore markets.

" Engaged in both Maritime AND Industrial Market segments thanks to our
own designed and produced Steam Turbine systems.
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= A Business Unit of Fincantieri S.p.A. with
headquarters, offices and workshop at
Riva Trigoso Shipyard (ltaly).
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Fincantieri DSCM ... who we are
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Market

Products

Positioning

Cruise Ships

Offshore / Ferries / Naval Vessels
Cargoes

Special Vessels

Yachts

Stabilization Systems

Thrusters

Steam Turbogenerator sets for on board
Energy Saving (THR)

Propulsion (propellers and shaft lines)
Stabilization Systems

Thrusters

Steering systems

Ramps, Hatches, elevators

Gas turbine packages

Landing Grid

Stabilization Systems

Thrusters

Steam Turbogenerator sets for on board
Energy Saving (THR)

Propulsion (propellers and shaft lines)
Retractable azimuthal propellers for
propulsion and positioning

Thrusters

Buoys CALM for loading/unloading
products

Propulsion controllable pitch propellers
and shaft lines

Thrusters

Zero Speed fin stabilization systems

Worldwide leader for
retractable fin stabilizers
for cruise ships
Advanced Products
Green Package

Italian Navy qualified
Supplier
Worldwide Market

Advanced products
Green Package

Diversification
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Regulatory Framework

Decarbonization targets from the International Maritime Organization (IMO):
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Decarbonization targets from the European Commission (‘Fit for 55’ package):
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IMO strategy for decarbonization

PATHWAYS (IMO strategy 2008):

@ More efficient energy utilization onboard

* Research to improve efficiency of existing technologies

* Solutions for waste heat recovery (WHR)

* Optimization of ship operating condition (power generation, slow

steaming, ...)

@ Innovative and more sustainable solutions

* Alternative fuels MeOH, NH;, H,)

e Hybrid-electric gonfigurations

( SHORT-, MID-TERM SOLUTION )
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Battery  Thermal load k
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(1) Electric Motor
@) Inverter (5) Central Control Desk
A (3 Engine-generator (6) Battery Converter
(4) Switchgear (7) Battery Storage
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Our perspective... FINCANTIERI view

Fincantieri Group is committed towards sustainability through the development of
ecologically sustainable products and services

INNOVATION Maintain its position as world leader in all
N
OBJECTIVE | D4 shipbuilding segments that require
.:n?,:'gygv?:& advanced, high value-added solutions

5 core directions of Fincantieri’s Research and Innovation:

0>[Green Ships: sustainability and energy efficiency of ships Milestone to win the green

challenge through a holistic
approach

0> Smart Ships: ship digitalization through Internet of Things (IoT) Green Ship

o> Autonomous Ships: ship automation, together with advanced security IT systems

0> Smart Yards: develop more efficient, safe and sustainable production facilities and
processes, thanks to virtual reality, additive manufacturing, robotics

os B» Smart Offshore Infrastructures: introduce innovative solutions for Blue Economy

)
growth (e.g., multi-purpose platforms) H

&%
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SUSTAINABLE
DEVELOPMENT GOALS

Fincantieri contibutes to the
achievement of 9 of the 17 goals
of the UN's 2030 Agenda for
Sustainable Development

.
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Smart Ship
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Smart Offshore

Autonomous Ship |nfrastructures

-




Fincantieri Mechanical Systems and Components B.U. — Our Effort Toward Decarbonization

Our perspective... DSCM view

@

Fossil fuels
Crude oil & NG

Fossil fuels
NG

Renewables-based
power grid

wind & photovoltaic
energy

POWER FUEL/FLUE GAS
ENERGY VECTOR
GENERATION PROCESSING
N
MGO & LNG Diesel / Dual fuel Post-combustion CO,
Generators capture
J
e H, from steam )
ING reforming
N Fuel Cells (PEM, +
SOFC) Pre-combustion
CO, capture /
Reciprocating
engines
H, from water
electrolysis Combined gas and
* steam cycles
NH; e MeOH
synthesis \ j
\_ J
Electricity Batteries

USERS

|

Carbon footprint

ELECTRICAL MOTORS

|

Technology readiness

FINCANTIERI

SHORT TERM

FULL COMMERCIAL APPLICATION

Technology on ‘general availability' for all consumers

FIRST OF A KIND COMMERCIAL SYSTEM
Alltechnical processes and systems o support commercial activity
inready state

DEMONSTRATION SYSTEM

QOperating in operational environment at pre-commercial scale

Tested inintended environment close to expected performance

SMALL SCALE PROTOTYPE

Built in a laboratory environment (“ugly” prototype)
LARGE SCALE PROTOTYPE

Tested inintended environmentt

You have an initial ‘offering . stakeholders like your slideware
Concept and application have been formulated

BASIC RESEARCH

You can now describe the need(s) but have no evidence

Unproven concept, no testing has been performed
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Fincantieri DSCM: Our Efforts Towards Decarbonization @%

. . et
<n | © $ |U LD
Machinery |Alternative fusl Hybrids Hydrodynamics Operational Energy harvesting

up to 15%
Energy Saving
T (hull drag & total
_ _ -
GREEN THRUSTERS TUNNEL required propulsion

power reduction)

PACKAGE SHUTTERS

* Higher efficiency
* Emission reduction
* Fuel saving

HEAT RECOVERY SYSTEMS

11
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Fincantieri DSCM: Our Efforts Towards Decarbonization

Sh i DEC Technologies aimed at (blue) H, generation onboard:

* Multi-stage Oxidation Reforming (MSOR)

C C(’}Dz v D~ * Cryogenic condensation of CO, (CryoREC) in either

Machiner§ Alternative fuel Hybrids H d i Operational Energy harvesting .
yarodynamies pre- or post-combusiton

Transportation
i Cco2 f coz
Cryogenic , ugo:?u 2 | sequestration | oo
condensation of CO, S2 -
CryoREC
(Cry ) o
capture

\ 4

A
Steam
—— Shift Syngas
Pre-heat ct purification
Natural gas reactors unit
—

MSOR . ‘f (NG tank ) Multi-stage Oxidation ¥
Prime movers (DD Reforming (MSOR) Prime

T movers

CryoREC ‘—I > LCO, tank . i
< : ) Key benefits compared to amines:

* Chemical free process

F ¥

* Low energy intensive (1/3 energy demand)

* Low space requiring
12
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ShiDEC - Project Impact

OBIJECTIVE: reduce CO, emissions in the short/mid term

@ Cruise ships dealing with particular operating conditions:

1) Stop in ports without cold ironing

2) Navigation in Emission Controlled Areas or areas with
particular ecological restrictions

W
- . - . . H2 ) 4
@ Transitional solution towards Green ships, while waiting for T %-_4 o la|m
H, infrastructure
Hydrogen Production Hydrogen Storage & Distribution Hydrogen Utilization

ShiDEC benefits
* Reduced CAPEX costs

* Low volumes

* Low weights ‘
* Flexible CO, abatement (max 90%)
* Suitable for H, fuel flexibility

CryoREC

* Thermal power recovered by prime movers

13
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Fincantieri DSCM: Our Efforts Towards Decarbonization

FINCANTIERI

H,fueled Combined Gas and Steam Turbines Power

G‘CCGT Plant (10-60 MW)

- .
EC[:tl @ cqi\3 ] J . D )
Machiner§ Alternative fuel Hybrids Hydrodynamics Operational Energy harvesting

3 Main Topics

* H, handling and blending with various % of LNG
- main challenges fluidic & thermodynamic
optimization + regulation & control system

* Modular Compact Package configuration
= main challenges volume optimization and safety

* HRS and Steam Power Plant
= main challenge efficiency vs volumes

[partnershin g g
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e Funded by the
FInCAnTIE RI ‘}/ European Union

Wave 2 the Future NextGenerationEU

TF2 TF4

Fuel Cells Technology End User Technology

=

WP3

Integration of Hydrogen-
based technologies

oY

23

WP2
Development of a Green
Combined Cycle Gas
Turbine fuelled by H2
(G-CCGT)

Development of Hybrid
Green Power Generation
System
(HGPGS)

onboard Green Cruise
vessels

15
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G-CCGT - Project Impact

OBIJECTIVE: reduce CO, emissions in the long term

@ Significant contribution to the long-term energy transition:

1) Large-size prime movers able to run on high H, content

2) Integration onboard passenger ships

@ Some shipowners are already interested in following
technological progress on H, step-by-step

Ventilation air

@ Leverage know-how of Fincantieri DSCM

@ Applications in sectors other than the maritime one will be
considered

4
Auxiliary
room

16
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Thank You!

Giacomo Schiaffino

Head of Special Projects and Innovation
Fincantieri DSCM
giacomo.schiaffino@fincantieri.it

Mob. +39 366 6060861
www.fincantieri.com o

Genoa, 25t January 2024
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