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. Floating Offshore Wind

Development of the new frontier
of renewable enerqgy supported
by digital technologies
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--“ Offshore Wind as a resource
OFFSHORE

® There is an exceptionally high potential for offshore wind, worldwide, and the
majority of the resource sits in deep water.

® The European industry has a 40% share of all wind turbines sold globally and
lead the world in offshore wind with over 90% of today’s offshore wind farms.
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Offshore Wind in Italy
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- | | Floating Offshore Wind Systems

OFFSHORE

® In deep water, floating offshore systems are the only viable solution.

B Floating offshore can also be an alternative solution to fixed offshore systems
in areas with poor seabed conditions.
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o one  Advantages of deep water floating offshore wind

® Turbines can tap into areas where winds are stronger and the flow is more consistent.

The abundance of space allows using large wind turbines and configurations that minimize
wake effects.

B Both factors have positive effects on the levelised cost of energy (LCOE).
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| ' / \ / ® In far-from-shore project,

noise and visual pollution will
= 1 be less of a concern.

® Floating offshore wind farms
have a potential to act as
refuges for fish and can be

decommissioned without
permanent environmental
impacts.

SEMI-SUBMERSIBLE TENSION-LEG PLATFORM (TLP)
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® Asturbines are located on floating structures, there will :
be fewer risky operations taking place offshore or | ** ,T\

below sea level. '
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==il What allowed fixed offshore wind industry to succeed?

OFFSHORE

Success factors LCOE Trend
Scale Effect & Products optimization and decrease of LCOE 180
Learning Curve thanks to the increase of volumes.
160
Technology Increasing turbines size and electrical systems
innovations performances, optimized installation and 140
maintenance strategies, digitalization.
120
Competition Top-down pressure on prices fostered efficient g
procurement practices. S 100
e
W
Financing Bankable assets with a low perceived risk. | o g  'ndustrytarget2025 e eeee
Innovative financial models and interest from 8
diverse investors had positive effects on | = &0 Actual d/
financing costs. ctualtren
40
Market economics Low interest rates, low commodities price and
less competition from other sectors (e.g. 20
Oil&Gas).
0
Project de-risking Site development activities (e.g. consent,
permitting, site data) prepared by governments 2010 2011 2012 2013 2014 2015 2016 2017 2018
reduced project and investment risks. R LR )
Site conditions Recent projects have benefitted from proximity
to shore and/or shallow water in highly windy
locations. Actual LCOE trends beat the most

rosy expectations
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- | | Why SBM and the offshore industry can take this challenge

OFFSHORE

® The development of the wind energy industry has many similarities to the Oil&Gas industry and
share similar challenges.

B Both began as land-based industries that eventually took the step offshore before moving into
deeper water as long as the technology advanced.

® SBM is the world leader in designing, delivering and operating Oil&Gas floating offshore

facilities, with more than 300 contract years of cumulated operation experience and 2900m of
maximum water dept.

LNG FPSO

CALM BUOY
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s=i SBM wind floater — concept and main principles
OFFSHORE Adapted TLP — the benefits but not the downsides

Three design principles

P Low accelerations / motions
at nacelle

Catenary installation

Small draft for WTG

P Light = cheap installation @quay

B Transparent structure to SR ST E] Dptimized Wet tow to site with WTG
minimize wave action Performance Installation integrated & with

conventional means
B Catenary cable

Use of conventional

P Field proven component anchors

B Mass ratio decreases with
larger WTGs

P No active ballast

P Modularity and low complexity
B Limited footprint components for supply chain based and

I flexible assembly

Other 1 Other 2 Other 3

® Nodry-dock

P Assembly with standard yard means

/ Strong coupled design capabilities \
Primary steel mass of lightest main floater concepts carrying 5SMW WTG

14-Mar-18 (steel only) © SBM Offshore 2017. All rights reserved. www.sbmoffshore.com 9




==il Floating wind farms are large offshore projects

OFFSHORE
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Commercial size floating wind farm
3 w - .

An installed power of 200-400MW requires from 25 to 50 units.
The total installed weight is between 70000 and 140000t

35000 to 70000 SUV .
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==il Development costs
OFFSHORE

% of development cost

5%
|

30%

M Floaters and mooring M Turbines
M Cables and BOP M Development
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Economic benefits

OFFSHORE

‘In terms of growth and job creation part of the answer is certainly through the blue economy. This sector is
booming, and at times of crisis and pressure, this is rare good news’ [Jose Manuel Barroso, former President of
the European Commission]

The offshore wind industry has the potential to support local development and jobs creation, even at relatively
conservative levels of deployment and domestic supply chain growth. SBM has a partnership with Rosetti Marino
for all the developments in Italy.

In particular, the following areas are considered:
Power electronics: power transmission equipment, transformers, industrial control systems, etc.
Fabrication of floaters, electrical substations and ancillary equipment;
Assembly of large wind turbine components such as turbine blades, nacelles, towers, etc.;

Supply of materials and safety equipment: steelworks, composites, paints, resins, plastics, bridges, bolts,
nuts, and other similar materials;

Installation, logistics, and transportation: erection, port facilities, tugs and supply boats, shipbuilding and
repair, O&M via onshore base;

Services: engineering, procurement, diving, legal and regulatory, financial, interface with power grid
operators, educational, and outreach.

The reasoning should also be extended to consider the impact of the positive externalities (e.g. the wind farm
creating repairs for fish) of which other sectors could benefit (e.g. fisheries).

This will be possible with a strong commitment from golic¥makers towards floating offshore wind solutions.
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==il Can digitalization be a game-changer?
OFFSHORE

® The value of data as a business asset cannot be overemphasized.

® According to a recent study conducted by Bloomberg New Energy Finance (2017):

*  Digitalizing the power sector will generate $64 billion in revenue, by 2025, for the associated value
chain; and

*  Amongst the 136 countries analysed, the U.S., Italy and Australia resulted the best environments for
digitalization to be developed.

Market size ($bn)
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Source: Bloomberg New Energy Finance Note: HEMS is home energy management systems.
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--“ The enablers
OFFSHORE

Digitalization

Creating new digital
platforms for customer
interactions

Advances in IT technology are
key enablers to acquire, share

Volume

Big data Velocity
Variety New and analyse large datasets
Veracity Analytics business Update revenue models

effectively.
Models and models

3'90".“}?”"5 How the value of
providing services and

Sensor D luakl | _
invalu mpr ior

technology SIHAEIE revenues are prove operations
and performance

/automation insights realized through
new technology

Internet

Machines
of things working with
other machines Give players greater
without human choice and independence

inter ti Operations
intervention (final consumer)
L
Schematics
20

Vendors

Central
Information
Store

Documentation

Overall data consistency and
correctness are essential and imply a

. . Project Life
coherent underlying infrastructure. (J;’SIZ“.’::‘;;, \ f i é

) T ine Provid Sub Stati
14-Mar-18 © SBM Offshore 2017. All rights reserved. V\NW\‘I’.“ggl;’]/’lT.OJ#’SHeorer?gone’]r 1 - 14




mmll  The benefits of digitalization

OFFSHORE

The main benefits we expect throughout the entire project life-cycle are the following:

* Improved product design and reduced time-to-market;
* Increased uptime, energy production and flexibility;
« Lower O&M costs, through predictive maintenance and monitoring.

Digitalization has the potential to radically transform not only the industry, but the way people
work and live.

To unlock its full value, the World Economic Forum (2017) recommends to the industry to:

*  Make digital a priority for senior executives;
*  Drive a culture of innovation and technology, investing in human capital and development
programmes;

And, to the regulators to:
*  Develop global standards and clear regulatory frameworks;
. Foster an ecosystem for innovation.
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