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Introduction to Ideol P —

 Foundedin 2010
* Fully dedicated to Floating Wind
50+ Employees

e Demonstrators in France and
Japan:
— 2MW FLOATGEN (Concrete)
— 3MW Hibiki (Steel)

e 24MW EolMed Pilot Farm in
Engineering Phase.

* Further projects in development
globally.

 Multiple R&D projects.
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LIFES50+ IDEOL CONCEPT DESIGN
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Concept for Lifes50+ py—

* 3 Similar designs for each of the 3 Sites

* Experimental design with circular hull and centrally
mounted tower. -

 Patented Damping Pool at hull centre.
* Concrete hull construction.

 Damage stability and mooring line redundancy.
e Steel tripod transition piece. |
* Horizontal skirt at keel level to reduce motions. |
* Light weight synthetic rope mooring lines.
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* |deol basin test
results for square and
Octagonal damping
pool Hulls

* Previous experience
within Ideol of
circular CALM Buoy
basin tests and
operations.

* Nylon Mooring Rope
Stiffness and
Elongation testing.
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Design Activities

e Completed to DNVGL standards

* Stability Analysis including intact and
compartment damaged cases.

* Mooring Strength and Fatigue Analysis.
* Hull Structural Finite Element analysis
 Tower and Transition Piece Design

* Coupled Aero-Hydro-Servo-Elastic Analysis
with FAST.

* Specification of Inter Array Cable and
optimisation of layout for CAPEX, losses
and installation.

* Planning series construction, integration,
installation and commissioning.

= T

Cable Layout - 5 Turbine String

-30000
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Coupled Analysis Models

Increasing Turbine
Fidelity

\ LIFES50+

A

Orcaflex Simplified Turbine

FAST Aero-Servo-Elastic Turbine

Orcaflex Multibody Hull

Orcaflex Monobody Hull

FAST Hydrodyn Hull

Finite Element Mooring - Line Dynamics

Quasi-Static Mooring
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COUpled A LIFES50+ LIFES50+

Mooring Analysis Turbine, Tower and Transition Piece
Hull Structure Loads Mooring Fatigue

Orcaflex Simplified Turbine

Orcaflex Multibody Hull Orcaflex Monobody Hull FAST Hydrodyn Hull

Finite Element Mooring - Line Dynamics Quasi-Static Mooring
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Adapting Turbine For Floating Structure S~

 Main changes: Tower and Controller Tuning.  The floating condition increases the

* Controller tuned to avoid excitation of platform frequency of the 1st Tower mode
pitch mode while limiting loads and maintaining which could result in excessive
power curve. Filter frequencies updated for new excitation from the blade passing
tower. loads.

* This frequency change may be
calculated using FAST (or equivalent)
software which accounts for the
hydrostatic stiffness and

hydrodynamic added mass of the
hull.

e For LIFES50+ the towers were
stiffened to place the 1t mode above
the 3P blade passing frequency: a
‘Stiff-Stiff” tower design.

Campbell diagram - DTU 10 MW
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Adapting Turbine For Floating Structure S~

 Main changes: Tower and Controller Tuning.  The floating condition increases the

* Controller tuned to avoid excitation of platform frequency of the 1st Tower mode
pitch mode while limiting loads and maintaining which could result in excessive
power curve. Filter frequencies updated for new excitation from the blade passing
tower. loads.

* This frequency change may be
calculated using FAST (or equivalent)
software which accounts for the
hydrostatic stiffness and
hydrodynamic added mass of the

: hull.

Calculation method for floating For LIFES50+ the towers were

tower modes now validated stiffened to place the 1t mode above

through commissioning and thg 3P blade passing_frequency: a
: ‘Stiff-Stiff” tower design.

operational measurements on

Floatgen.

Campbell diagram - DTU 10 MW
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Verification of Turbine Loads Envelope

Through coupled analysis with FAST the
turbine loads envelope was verified.

A range of critical loadcases for the turbine
in the floating condition were analysed in
particular those with extreme seastates.

The motion performance of the hull is
adapted to ensure that the turbine loads
in the floating condition remain within the
original design limits.

In this way modification of the turbine is

avoided.
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Operating Ultimate
RNA/Blade loads Site C
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Series Production and Quayside Integration

* 3 lines of production
— Hull construction in yard + afloat
— 1 Floater completed every 10 days
— 50 Floaters in 2 years

e Full integration and pre-commissioning of turbine at quayside
e Offshore installation in batches of 5 to bring forward production revenue
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Mooring Pre-Installation and Hookup

ROV vessel

\ LIFES50+
)

. . / 3 0 sare . ] .
e P L * Mooring Top chains pre-installed on
position Erdle made o / 7 S floater.
cables or chains !/, . .
T%/ N a7 / * Final connection on deck of AHV
/ . .
S \ e — =e * Assisting vessel pulls floater to

2 EE e D Loads applied by reaction reduce tension in line being

——————————————————————— > =<\ \an.c ors on eac .
Load applied N =S connection.
on anchor by \\\ Loads applied by
AHVs \ \. thruster on AHV

\‘\\ - @)
Future position of \‘\ \ o i
an E \' us _\.\
FOWT and SKS A AHV 1 maintains FOWT
‘\.\\‘\ v in offset position to slack
\ ) stern lines
» All activities using standard vessels. Tt = \
* Pre-installation of anchors and lines ahead Synthetic rope FOWT nominal
of FWT arrival position
° AHV 2 performs

Stretching of synthetic lines to ensure length
stability during life.
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Mooring Pre-Installation and Ho
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okup M

ROV.ves.seI / 7/ . . .
monitoring P L  Mooring Top chains pre-installed on
position ?trrI:Legr:/zdrE of /./'.// rbeactLon Ili(m:s with their ﬂoate I,
) £ ./ OW Drackets ) .
T%/ ek 7 / * Final connection on deck of AHV
/ . .
! \ P &@y ............. =P * Assisting vessel pulls floater to
— - e e Loads applied by reaction reduce tension in line being
_______________________ S\ \an'c ors on eac .
Load applied N =S connection.
on anchor by \\\ Loads applied by
AHVs VY \thruster on AHV
G N _:5::EED
Future position of \‘\\'\, AT e
an VN \
FOWT and SKS \'\‘ . B ZIIITIe : | AHV 1 maintains FOWT
\\ \ / in offset position to slack
R stern lines
* All activities using standard vessels. e e ; \
* Pre-installation of anchors and lines ahead Synthetic rope For Site C. West of Barra
of FWT arrival operation’s limited to 4-é
L AHV 2 perfor

Stretching of synthetic lines to ensure length
stability during life.
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standby for pile installation
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ldeol Conclusions for Lifes50+ S

° Upsca“ngto 1OMW ¢ CirCU|ar HU”

— Motions verified for acceptable loads — Mooring and Motion characteristic of
envelope with a 10MW turbine. a circular FWT with Damping Pool

— Upscaling significantly reduces the cost of USHITEE.

the hull and mooring system per MW of — Tripod type structure not cost
energy production. effective compared to direct

. connection with offset tower - Return
— Going from 2 to 10MW halves the volume to Offset tower for further projects.
of concrete required per MW.

* Commercial Scale Floating Wind Farm

— Series production, integration and
installation scenarios assessed.

— Optimisation and industrialisation key to
reducing hull cost further.

— More detailed Metocean data key to
substantial mooring system cost savings
and reduction of number of lines.
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WHATS NEXT?
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SQUATINA: Optimisation,
industrialisation and cost
reduction of a 12MW FWT

Substation
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SERIES PRODUCTION WITH PREFABRICATION I~

] o ] T 1 floater every 2 weeks
12MW Turbine - | = With two assembly

MESER
prefabrication




— ldeol Design Scope: T
Hull, moorings, IAC
and EXpOf’t Cables N ATTRMSRYS

— Partners: ' — -
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E ' = =

= ;-.:.;..LOA:I‘:lNG

Supplier

Sl SUBSTATION

ATLANTIQUE

OFFSHORE ENERGY

Topside
Structures
Constructor

— Suitable for deep and
shallow water.

— 3 Sites analysed.

— Motion design to
respect equipment
supplier limits.




..

— -
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http://www.lifes50plus.eu/
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