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Digital
infrastructure.

This made up of the different technolo-
gies and platforms that connect machi-
nes, workers and the plant with the pro-
gramme management and directors of the
entire company, through different layers
of technological architecture (sensors, loT
platform, MES, PLM, ERP, big data and Ad-
vanced Analytics...)



CENTRE OF EXCELLENCE

NETWORK

> Navantia

COECX

Navantia has created a network of Centres of Excellence
(COEX) to promote the use of new technologies and to act
as a reference point for knowledge and collaboration for
R&D&I activitiies and the exchange of information between
companies, universities, clients, partners technological and
other centres of excellence.

~> Navantia

COEX
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Center of Excellence—— —
in Digital Twins =

Located at the Ferrol shipyard, its mission is to drive the evolution

of the Digital Twin as a Navantia product, exploring, developing
and applying digital twin technologies to offer best practices and
solutions to the rest of the company.

Itis a space to develop, test and validate Digital Twin solutions on
board the F110, in addition to other digital twins associated with
new Navantia products, processes and services.

Centre of Exceller
in Naval Systems

complex high-tech systems in Navantia producfé‘ and-s
hosts our Artificial Intelligence and Cybersecurity spaces, creating
a “Cyber-ecosystem” of open and participatory technological
innovation, mixed research, testing and experimentation, seeking to
accelerate, improve and strengthen the adoption of cybersecure and
artificialintelligence technologies in the industry, focusing primarily
on defence.
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CENTRE OF EXCELLENCE
NETWORK

Center of Excellence |

in Smart Ships //__—___—4_%
P “_’__J{/

Located in Madrid and coordinated with j’thw

excellence, its mission is to lead the creation én\dﬂ@ve‘lﬁm\t

of new cutting edge ship solutions and concepts, guaranteeing

the future competitiveness of Navantia through technological

innovation in products and design processes, and applying concepts
such as sustainability, cybersecurity and autonomy.

v Centre of Excellence
coex in Additive Manufactu

Additive

Manufacturing Located at the Puerto Real shipyard, its missit
additive manufacturing technologies into its pro

. O\

to implement them both for Navantia’sinternaland e

The additive manufacturing of this type of parts will offer ber{éfits
such as weight reduction, advancing resistance reduction,
process simplification and manufacturing optimization, as well as
opportunities for hydrodynamic improvements and cost reduction.
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CcoexX

Smart
Services

D>
SEANERGIES

CoexX

Green
Energies

Center of Excellen
in Smart Services

Located at the Cartagena shipyard,itis ai
creating Smart Services throughout the lifec
of Navantia products, specializing in Integf’a” €
Logistics Support, management of assets and their
maintenance and performance through predictive
data analysis, as well as in the creation of mobility
and support solutions for the different users of our
products. These solutions must be based on the
premises of sustainability and scalability.

Center of E w
in Green Ene \\1\\

offshore wind and other marine energ|es. All of
this with sustainability as the transversal axis and
promoting R&D&I, knowledge and entrepreneurship
through the development of a collaborative
ecosystem to strengthens the national industrial
fabric in Spain.
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MONODON, OUR
INNOVATION CELL

Navantia creates 'monodon’, an innovation cell to accelerate the
adoption of disruptive technologies

Navantia has created ‘monodon’, and open innovation cell to promote research
and experimentation with disruptive technologies and speed up their
implementation within the company.

This new brand is based on the Latin term monodon monoceros, the scientific
name for the narwhal, a species also known as the sea unicorn. '"Monodon' will
be officially presented at the FEINDEF Defence Fair, due to be held in Madrid
between 17-19 May and where Navantia will sponsor the space dedicated to start-
ups, called Innova for Def&Sec.

'Monodon' will be the spearhead to test, experiment and attract technologies
and connect with the technologicaland entrepreneurial ecosystem before these
new technologies are adopted by Navantia. It will also be dedicated to exploring
markets adjacent to the industries in which our company operates and to working
on projects at different degrees of development.

The main objective will therefore be to build up a mechanism to increase access
to technology, facilitate the incorporation of innovation in the company, achieve
disruptive productsin less time and support the nationalindustrial fabric through
joint strategic investments with other actors in the innovation ecosystem.

“Companies must operate in a permanent state of technological transformation
and updating; even more so in afield such as Defence. With ‘Monodon’, Navantiais
equipping itself with tools to guarantee long-term innovation and to experiment
and integrate disruptive technologies,” explained Navantia Chairman Ricardo
Dominguez.

“The creation of '’Monodon' takes us one step further in our R&D&I strategy.
The 2018-2022 Strategic Plan involved the adoption of technologies such as
Artificial Intelligence or the Internet of Things, both in our processes and in the
products and services we offer to our clients. Today Navantiais a leading company
and in order to maintain this position it must use new mechanisms,” said the
Navantia’s Technology and Digital Transformation Direct and Director of Systems
and Services, Donato Martinez.

We create new smart proc



~monodon

To fulfillits functions, ‘Monodon' will have severaltools:

LAB: ANTICIPATING THE FUTURE

The ‘Monodon' laboratory will experiment with deep tech technologies,
in order to be present in the initial phases of research products and
determine which technologies Navantia mustinvestin to be differential.
'Monodon' will collaborate with research centres, universities and start-
ups to detect future trends, carry out pilot projects and act as a talent
attraction hub.

OPEN INNOVATION ECOSYSTEM

'Monodon' will have an open innovation strategy to encourage universities,
research centres, technology centres and start-ups to work together
on technologies of common interest. In this way, the driving role that
Navantia has in the industry will be replicated in the field of innovation
with 'monodon' as the axis of collaboration with mixed research units
(MRUSs), companies, innovation forums and research centres. This strategy
has already taken its first steps in areas such as quantum technology,
robotics, new materials, nanotechnology, and 4D printing among others,
allwith afocus on the naval and defence industries.

CREATION OF 'HUBS'

With the creation of 'hubs' alongside other companies, access to new
solutions and connection to international networks will be promoted,
in addition to the extension of infrastructure and demonstration and
experimental spaces to test technologies in an integrated way. This will
make it possible not only to detect technologies and run pilot projects
to validate them throughout the value chain but also to scale and
industrialize them, minimizing risks. Ultimately, the aim is to establish
solid and systematic collaboration networks with which to co-develop,
validate and scale deep tech technologies.

MONODON AND THE NAVANTIA INNOVATION STRUCTURE
'Monodon' will be an independent cell that will interact with the
entire Navantia R&D&l structure, from the research projects linked to
programmes (including the S80 and the F110) to the Centres of Excellence
network (Navantia CoEx), in turn linked to their different businesses.

lucts and services



ToT EXPERIENCE

We have extensive
experience working
with industries and

international defence
organizations

We have amply proven our company’s experience and its ability to undertake large and complex projects.
We are currently, or have been involved in severalinternational cooperation programmes with other ship-
builders and foreign navies, for the joint design and construction of military ships, providing technology
transfer and developing the local ship maintenance processes.

”

AVANTE 2200 Programme for Saudi Arabia: De-
sign and construction of the five light frigates for
the Royal Saudi Navy.

Programme with an important ToT content, par-
ticularly in the Combat System where a transfer
of knowledge and technology will take place to
the local company SAMINavantia (a SAMI - Na-
vantia JV) through a training scheme for 50 Saudi
engineers. Itincludes an LBTS (Land Based Test
Site) with a replica of the Combat System (so
that the Saudiindustry is self-sufficient for sys-
tem maintenance and future updates), the cons-
truction of training facilities with simulators at
the Jeddah naval base, and training courses for
instructors and local industry.
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LHD Program for Turkey: SEDEF Shipyard-Na-
vantia partnership programme for the design and
construction of an amphibious landing ship ba-
sed on the Spanish naval ship the Juan Carlos
I, where we have set up a team to support the
programme and ensure the transfer of techno-
logy. Navantia is providing the design, technical
assistance, technology transfer, 5 diesel genera-
tors and the Integrated Platform Control System.
The combat system is supplied by a Turkish Joint
Venture between the public companies ASEL-
SAN and HAVELSAN.
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AWD Program for Australia: Contract with the
Commonwealth and the Australian Navy for the
design of 3 Hobart class ships and other supplies
and services, including production information
and technology transfer, training and assistance
to enable construction in Australia. Project sup-
portthrough ateam posted in Adelaide (Australia)
and co-production of the vessels with the block
construction of the second and third unit, under-
taking responsibility for the results of the pro-
gramme in terms of delivery and cost.

LHD Programme for Australia: Joint programme
between BAES Australia and Navantia for the de-
sign and construction of two LHD platforms. Na-
vantia built the vessels down to the flight deck,
which were shipped to Australia for assembly of
the Australian-built superstructure, testing, and
final acceptance. Navantia was also responsible
for providing the design, construction, testing and
associated supply, including Integrated Logistics
Support, with ateam based in Williamstown (Mel-
bourne, Australia) to support the programme.

o

Coastal Surveillance Vessel Programmes for Ve-
nezuela: Construction programme for three ships
in Navantia and a fourth unit with the Venezuelan
national shipyards DIANCA, where a construction
support team has been deployed, as well as sup-
plies and services, including construction infor-
mation and transfer of technology, training and
technical assistance to provide the DIANCA shipy-
ard with the capacity to build BVLs in Venezuela.

sl

F-310 programme for Norway: Design and cons-
truction of 5 frigates, where Norwegian shipy-
ards built blocks for the latest ships in the series,
according to Navantia’s construction strategy,
through the transfer of know-how. Likewise, Na-
vantia has integrated equipment and systems de-
veloped by the Norwegian industry, opening up
the Spanish market to the Norwegian defence in-
dustry.

Scorpene Programme for India: Industrial Coope-
ration Program with Naval Group for the joint de-
sign and construction of Scorpene class submari-
nes for Chile, Malaysia and India.

The Scorpene projects for Chile and Malaysia took
place under a co-production scheme in which Na-
vantia carried out the detailed design and cons-
truction of the stern sections and the assembly of
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the second submarine for each programme. Re-
garding the Scorpene project for the Indian Navy,
the consortium provided engineering, technical
assistance, technology transfer and training for
the construction of six Scorpene submarines by
Mazagon Dockyard Ltd (MDL) in Bombay (India),
with a team from Navantia working alongside the
CDM project team.



ToT EXPERIENCE

ROLE
D>

Main contractor
(Partnerships /
Consortia)

Main
contractor

Subcontractor

EBE i

AW
*IN

SCENARIO 1.
Comprehensive
solution

ToT Models

Navantia has applied its model in contracts with different
scopes of supply and different contractual formats. These
options are represented in the following figure:
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SCENARIO 2. SCENARIO 3. SCENARIO 4.

Co-Production Design transfer  Design transfer
and material kit

SCOPE
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Thanks to this
experience

shows the 4
partnership scenarios: from Scenario 1,
a “turnkey” solution, where Navantia is
responsible for the entire construction
programme until the delivery of the final
product, fully tested, ready for entry into
service; to Scenario 4, “design transfer”,
when Navantia supplies its own design to be
built by the client, always in collaboration
with Navantia depending on the agreement
reached with the client.

THE VERTICAL AXIS shows the role of
Navantia within each signed contract:
subcontractor, prime contractor, or as
a member of a consortium that is main
contractor for the programme.

-~

Navantia presents a modelthatis adaptable to the client’s
requirements, for example:

e With the Spanish Navy it acts as the main contractor,
delivering a “turnkey” solution

« With the Royal Australian Navy it acted as a
subcontractor for BAE orthe Commonwealth, building
part of the ships in Spain and part in Australia (ALHD
amphibious ships) or delivering the design to be built
in Australia with the collaboration of Navantia (AWD
frigates).

* With the Royal Saudi Naval Forces we are acting as the
main contractor in a co-production contract where
the units are built in Spain, but the final integration
and tests of the Combat System of the last two ships
are carried out in KSA, which is where the ships are
delivered.



EUROPEAN
PROJECTS

-~

Navantia is involved in six
technological development
projects

These projects are financed by the European Defence Fund (EDF)
under the 2021 call.

These are six projects that, in a consortium with other large com-
panies, SMEs, universities and European technology centres, have
been selected by the European Commission, representing a suc-
cess for the company and its European cooperation strategy.

Navantia, with a solid presence in European industrial and insti-
tutionalforums, can reinforce its role as a driving company of the
Spanish navaland defence industry in the European environment
and enhance its projection by establishing collaboration mecha-
nisms with the benchmark defence industry in Europe.

The awarding of these projects will allow Navantia to consolidate
its leadership in key strategic business areas, such as the digita-
lization of naval platforms and the development and integration
of unmanned vehicles and new generation weapons. Progress is
also being made in establishing partnerships that will allow the
collaborative development of combat ships that respond to the
needs of European navies.

The goal of the EDF is to strengthen the technological and indus-
trial base of European Defence, with collaborative projects that
stimulate competitiveness and its own capacity for innovation,
facilitating strategic autonomy and freedom of operation, and
providing the Armed Forces with the military capacity necessary
to face the challenges of potential future conflicts.
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Q-SING
Project.

Focused on developing an
inertial navigation system
based on interoperable
quantum and gravimetric
vector technology, it aims

to be an alternative to
satellite navigation systems.
Navantia’s contribution is
based on its deep knowledge
of the development of naval
navigation systems and its
expertise as a designer and
integrator of naval systems.

AN
d’THOR
Project.

This project seeks to establish
acommon framework and
associated standards to
improve the monitoring of

the ship structure through
sensorization and mass

data exchange. Knowing

the current state of a ship’s
structure at all times will
allow maintenance to

be optimized following a
condition-based maintenance
scheme and will advise

the crew on the actual
performance of the structure
throughout the vessel’s life
cycle.

88

European
Patrol
Corvette
Project (EPC).

Navantia will develop the
initial design phase of a
modular, flexible, green,
interoperable and innovative
corvette, including the final
development of innovative
technologies that will provide
the necessary capabilities to
this new class of ships. The
project has the support of
the PESCO EPC Programme,
which involves the Ministries
of Defence from France, Italy,
Greece and Spain. Together
with Fincantieri and Naval
Group, Navantia is part of the
main group of partners and
isinvolved in the technical
side of the projectin close
collaboration with the
Spanish Ministry of Defense
and the rest of the country’s
Defence industry.

S

EDINAF
Project.

Navantia plays the leading
role in this project, which
focuses on the development
of the reference architecture
for a digital ship, facilitating
the standardization of

interfaces without losing sight

of the necessary flexibility,
scalability and universality of
the solution.
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HYDEF
Project.

Focused on the research and
definition of the concept

of a European interceptor
against hypersonic threats
from both ballistic missiles
and supersonic vehicles.
The consortium is led by the
Spanish company Sener and
the participation of Navantia,
the only shipbuilder working
on the project, ensuring the
future integration of the
interceptor system into a
naval combat platform.

@

EDOCC
Project.

This project aims to provide
the EU and its Member States
with a “multi-domain combat
cloud”, avirtual platform
based on cloud technologies
that willincrease the
interoperability, efficiency
and resilience of military
operations. The consortium

is led by Airbus Germany, and
Navantia’s role is to guarantee
the interoperability of the
solution developed with naval
platforms.



EUROPEAN
PROJECTS

In the field of collaboration
in the European defence
industry, in addition to
these six projects covered
by the EDF, we also have
programmes currently
underway awarded in tenders
by the predcessor of the
EDF, the European Defence
Industrial Development
Programme (EDIDP).
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USSPs
Project.

This project was awarded under the 2020
EDIDP tender, for the development of a
prototype for an unmanned, highly auto-
nomous, energy-efficient platform, based
on miniaturized oil platform technologies
and with awide range of sensors in the air,
on the water and in submarines. A total
of 156 European companies make up the
consortium from Bulgaria, Cyprus, Spain,
France, Greece, Ireland and the Nether-
lands, coordinated by the Greek company
ETME. At present, the first phase, corre-
sponding to the pre-feasibility study, has
been completed. It will culminate in 2025
with the construction of a prototype in
Greek facilities under the supervision of
Navantia.

(@

SEADEFENCE
Project.

Initiative launched in December 2019,
awarded under the 2019 tender, involving
the main European military shipbuilders
to analyze the integration on board of new
technologies and their impact on impro-
ving naval platform capabilities. The con-
sortium, led by the Dutch shipbuilders
DAMEN, plans to present the final results
of this feasibility study in 2023.
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