Floating Offshore Wind Overview
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Who Is Atkins?

On July 3 2017, SNC-Lavalin and Atkins joined forces
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» Aleading engineering and > One of the world’s most
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Offshore Wind Capability

+45 years in offshore engineering of which +15 are in offshore
wind

Involved in 56 Offshore windfarms
375 fixed foundations fully designed (58% jackets)
Involved in +8 floating projects (semi Sub, TLP and spar)

8GW of electricity generation depends on Atkins design
foundations and topsides.

Provide structural integrity management of over 400 defective
offshore wind structures.

One stop shop — Multi-discipline Offering

We have operational projects in China, Denmark, France,
Germany, Holland, South Korea, Taiwan, UK and USA
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Floating Wind
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Floating Systems

Knowledge Transfer from Oil and Gas Industry

WINDFLOAT




Floating Wind
Key benefits

80% of the European offshore wind resource is
Increased wind exploitation located in waters in excess of 60 m, where traditional
bottom-fixed offshore wind (BFOW) is not
Shore side assembly economically attractive.
Country / % of Offshore Wind Potential floating
Region Resource in deep water wind capacity
(>60m) —

Larger resource base

Significantly reduced ground risk

Europe 80% 4,000GW
: : USA 60% 2,450GW
Conduct major repairs/upgrades
Japan 80% 500GW

Deployment further offshore Over 30 floating wind concepts under development
Anchored moorings For the most part, innovation for Floating Wind lies
within the design and Installation of the support
Safety
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Floating wind platforms summary

Spar

o One WTG

o Deep waters

v’ Simple structure

o Complex installation
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Semi-submersible

o One WTG

v'Depth independent
o Complex structure
v'Simple installation

TLP

o One WTG

v'Depth independent
v'Simple structure

o Complex installation

CoensHexicon

v Two WTG

v'Depth independent
o Complex structure
v Simple installation
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OSW Projects Floating Design Experience

Floating offshore wind _
Our capabilities Windfloat

Atkins provide technical Design, fabrication and Installation
services from concept
development and design

services through to integrity
management and Kincardine
decommissioning:

Independent design FEED, Detailed Design & Owner’s Engineer
Developer services
Full life-cycle care
Full suite of technical
services, including: =2
« Naval architecture /X Hywind Installation Challenge
Structural
Electrical . i Atkins Spar Transport Vessel (ASTV)
Environmental |
Geotechnicai
Infrastructure
Owner’s engineer

Hexicon Multi-turbine platform
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Pre-FEED, FEED, Detailed Design & Owner’'s Engineer




Friends of Floating Offshore Wind (FFOW)
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OFFSHORE ENERGY

THE FUTURE'’S FLOATING
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DNVGL Coupled Analysis of FOWT JIP

» Part of working group developing new RP for
coupled analysis of FOWTs

iiNREL

uuuuuuuuuuuuuuuuu

DNV-GL

‘ DR. TECHN.
MARIN BN =1»] JRcprms LI 6iavousen

~
GICON ldEOl “@ ATKINS

StXFrance
SOLUTIONS @ SINTEF

D) NATKINS

SNC g LAVALIN Member of the SNC-Lavalin Group

Coupled analysis of floating wind turbines
2016 Joint Industry Project

SHARE: ﬂ ﬂ ¥ ( PRINT: @

Challenge

The coupled analysis of floating systems is a complex problem that needs integration of
different disciplines. At the moment, there is not a guideline on how to run the analysis,
how to validate the numerical model used for the design and which level of complexity is
required for different phases of the project. The lack of standards and recommended




Thank you

If you'd like to find out more visit:

Market Director Offshore Wind

© Atkins except where stated otherwise
Published by the Atkins Communications team, February 2018
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http://www.atkinsglobal.com/
mailto:Chris.Cowland@atkinsglobal.com

Our values are the essence of our company’s identity.
They represent how we act, speak and behave together,
and how we engage with our clients and stakeholders.

We put safety at the heart of
MF\EW everything we do, to safeguard

people, assets and the environment.

We do the right thing,
mw no matter what, and are

accountable for our actions.

We work together and embrace

to deliver amazing results for all.

We redefine engineering

and differently.
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