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Existing Developments

e Similar to oil & gas offshore development in '70/'80’s
 Land based design and as such permanently fixed installations

e Current designs still based on:
» Drowned land
» Longer poles
» Jack-up rigs
» Above water connections
» Offshore construction/inspection/ maintenance




Existing Installation Equipment

» Offshore type operations
e EXpensive

* In short supply




F2F FILOSOPHY (1)

Unit to be:
Stable in fixed and floating condition
Capable of surviving specific environmental design conditions
Easily removable from offshore location

Capable of installation on unprepared sea beds using simple
offshore spreads

Suitable for inshore construction, assembly and commissioning
Designed on basis of reqular maintenance intervals inshore

Nno maintenance or major repairs offshore to minimise costs and
risks associated with offshore operations




F2F FILOSOPHY (2)

Unit to be

e Simple of construction and (structural) maintenance

e Based on proven and state-of-the-art construction methods where
possible

» Designed for straightforward transportation using standard tugboats

Last but not least:;

« Concept to be capable to be expanded to deeper waters and larger
wind turbines (regarded as commodities to us)




F2F EVALUATION (1)

concepts evaluated

Stable platform for wind
turbine

Stable afloat

Simple installation

No seabed preparation
required

Simplicity of construction
Standard transportation
Expansion to deep water
Expansion to larger wind

turbines

Size of construction /
amount of steel




F2F EVALUATION (2)

From evaluation it appeared that F2F principle had the greatest potential

Concept provides stable platform both fixed and afloat and can be transported
using standard tugs. Expansion to deep water is possible on basis of
disconnectable tension leg technology.
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F2F INSTALLATION PRINCIPLE

constructed, pre-assembled and commissioned inshore
floated to stable working draft

towed to offshore location

lowered to seabed by ballasting

fixed to seabed by suction anchors

refloated again and towed inshore for regular maintenance, repairs
and major overhauls




F2F PRINCIPLES

_ _ _ Suction Anchors Under
Wind turbine towed to field Slllech Tarka EnelE

Lifetime Stability

Floating Stability Provided
by 3 Tanks
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F2F STATUS

Concept developed according to DNV step approach (DNV
Standard for Qualification of New Technology DNV-RP-A203)

DNV granted ‘Approval in Principle’
ABS asked to grant ‘Approval in Principle’
Project Execution Plan (PEP) Phase 2 — ‘Verification of Design’

currently ongoing




Verification of Design — Phase 2

Results in Statement of Compliance by DNV

Detailed Design Package which is input to Phase 3 (actual
construction of wind turbine and support structure)

To be finished early 2009




Prototype construction — Phase 3

* Prototype to be build
« 5MW
* Prototype ready for testing in 2010

Participants in prototype testing invited
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