September/October 2009




Technical file - Floating turbines

Supporting role

Principle Power promote the benefits of an innovative prototype for a

floating wind turbine

rinciple Power fargets the
rapidly maturing offshore
wind secfor by eliminating
current deepwater limita-
fions with an innovative solution.
WindFloat is a floating support
structure for large offshore wind
turbines with a simple, elegant and
patented design.
The innovative features of the
WindFloat dampen wave and
turbine induced motion, enabling

wind turbines to be sited in previ-
ously inaccessible locations where
water depth exceeds 50m and
wind resources are superior.
Further, economic efficiency is
maximised by reducing the need
for offshore operations during final
assembly and commissioning.
There are three main advantages
to the WindFloat: first, its static and
dynamic stability provides for low
pitch and yaw performance, eno-

bling the use of existing commercial
wind furbine technology; second,
its design and size allow for quay-
side assembly; third, its shallow
draft allows for depth-independent
siting and wet tow to sites not vis-
ible from shore.

The WindFloat is fitted with pat-

ented horizontal water entrapment

(heave) plates at the base of each

column. The plates significantly

improve the motion performance of




the systfem due to additional damp-
ing and entrained water effects.

This stability performance allows for
the use of existing commercial wind

turbine technology.

Optimal
WindFloat's superior stability is
further augmented by a closed-
loop active ballast system. This
additional ballast system mitigates
mean wind-induced thrust forces,
restoring the system to optimal effi-
ciency following changes in wind
velocity and direction.

Traditional offshore deployment
using monopiles or other conven-

tional foundations requires a large

lay down area for staging of equip-
ment to be assembled offshore.
Specialised insfallation vessels, car
rying a typical day rafe of approxi-
mately 250,000 USD/day are

employed fo fransport equipment to

the installation site and perform the
installation. All assembly, qualifica-
fion and tesfing of the systems are
conducted af the installation site in
an uncontrollable and non-readily
accessible marine environment.
Operations can only be conducted
when sea stafes of less than 2m sig-

nificant wave height permit. Further,

each installation must occur in a seri-

al fashion (one at a time) due to the
limited number of installation vessels
available and the cost of charter.
Historical data from European sites
has shown this dependency fo be
very costly and thus far unavoidable
in offshore wind development.

In contrast, the WindFloat per
mits all fabrication, final assembly
and qualification to occur quay-
side in a confrolled environment.
Multiple systems can be assembled
simultaneously and deployed in @
batched fashion (many at a fime).
The system can be wet fowed to
site, requiring only hook-up of pre-
laid moorings and power cables
when offshore. Standard anchor
handling tug and conventional tug
vessels are employed which carry
a typical day rate of approximately
25,000 USD/day, a tenold
reduction over traditional methods.

Overall offshore operations are
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drastically reduced, minimising

specialized labor and eliminating
previously unavoidable offshore

development costs.

Installation

Installation of the VWindFloat sys-
tfem only requires connecfion to
pre-installed moorings and the
shore power and communications
cable. This not only reduces instal-
lation costs significantly but also
minimises environmental impact.
Conventional offshore wind turbine
foundations such as monopiles and
jacket structures require that piles
be drilled or hammered info the
sea floor. Gravity based sfructures
(GBS) require that a large area of
the seafloor be covered with the
foundation. The WindFloat uses
only drag embedment anchors on
the sea floor where they cause
minimal disturbance.

Although none of the European
installations have yet undergone
decommissioning, much has been
writien and accounted for in envi-
ronmental documents regarding
this process. Removal of fraditional
monopile or jacket structures will

likely consist of cutting the base of

the pile(s) at the sea floor, leaving
the embedded section in place.
Removal of GBS foundations will
most likely require large marine
equipment spreads and prove to be
highly impactful on the marine envi-
ronment. The offshore operations
required for removal will undoubt-
edly be costly and difficult to pre-
dict due to the limited availability of
the specialised vessels required.

The use of drag embedded or
vertical launch anchors as part of
the WindFloat's conventional moor
ing configuration allow for simple
removal upon decommissioning.
The seabed can be restored fo its
original state and the WindFloat
towed back to shore. The hull may
be refurbished and repowered with
a new wind turbine generator,
further extending the useful life of
the system and decreasing overall
lifetime project costs.

Similar fo fow out operations,
the entire WindFloat system can
be disconnected and towed back
fo shore by conventional tug ves-
sels for major maintenance pro-
cedures or in the event of a large
system failure. Once again the
WindFloat's independence from
large specialised offshore vessels
results in greatly reduced costs to
the project for non-routine opera-
fions and maintenance activities.
Routine maintenance would be
most economically carried out on
site, with personnel fransported to
the system by conventional vessels.

Traditional installations have
an inherent dependency on both
water depth [no economic solutions
yet exist for deep water) and site
sea floor geotechnical (sediment)

conditions. As a floating sfructure,

the WindFloat is not constrained
by either. This depth independence
allows for deployment in areas of
deep water such as the east and
west coasts of the United States and
west coast of Europe. Further, the
use of conventional mooring com-
ponenfs means that installations in
greater water depths result in only
modest incremental cost increases.
Unconstrained by water depth
and the geotechnical properties of
the sea floor, WindFloat develop-
ment can take place in areas of
greater stakeholder acceptance.
Developments can be located a
defined distance from shore where

permitting issues are mitigated.

Development
Extensive technical qualification of
the WindFloat has been performed
over the past five years by Marine
Innovation & Technology, an oil
& gas consuliancy. Multiple stud-
ies have been performed on the
WindFloat hull and are published
in the permanent literature. These
include wave tank model tests,
coupled numerical modeling and
validation activities, hydrodynamic
and structural studies, along with
specific tasks based on oil and gas
and other industry requirements.
Following this fechnology
development, Principle Power has
engaged with Energies de Porfugal
(EDP) for the deployment of a full
scale prototype WindFloat off the
coast of Portugal. This prototype unit
will serve to validate the WindFloat
system and act as a precursor fo

ufility-scale commercial deployment
of the WindFloat worldwide. [
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