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Disclaimer

The content of the publication herein is the sole responsibility of the authors and does
not necessarily represent the views of the European Commission or its services. While
the information contained in the documents is believed to be accurate, the authors(s) or
any other participant in the LEANWIND consortium make no warranty of any kind with
regard to this material including, but not limited to the implied warranties of
merchantability and fitness for a particular purpose.

Neither the LEANWIND Consortium nor any of its members, their officers, employees or
agents shall be responsible or liable in negligence or otherwise howsoever in respect of
any inaccuracy or omission herein.

Without derogating from the generality of the foregoing neither the LEANWIND
Consortium nor any of its members, their officers, employees or agents shall be liable for
any direct or indirect or consequential loss or damage caused by or arising from any
information advice or inaccuracy or omission herein.
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Executive Summary

Project Background: The Levelised Cost Of Energy (LCOE) produced by the offshore
wind power in the end of 2013 has been estimated to be between 0.119 to 0.194
Euro/kWh. The cost of offshore wind power is significantly higher than that produced
onshore, which in large part is due to the more expensive installation procedure, and the
higher associated operation and maintenance costs. However, offshore wind power has
great potentials for cost reduction, and LEANWIND is targeting reductions of less than
10 cents/ kWh by 2030. This cannot be achieved without the implementation of novel
innovations in the areas of Construction, Deployment and Installation, which is the
subject of Work Package 2. This deliverable, D2.1, is aimed at setting the background
for the WP2 scope of work, highlighting the state of the art, identifying the relevant
challenges and constraints and most importantly establishing a design basis for the
future technical studies.

Scope of Work: The scope of work for Work Package 2 is to identify the relevant
substructure concepts, and associated fabrication methods and installation strategies
that will offer the most potential for cost reductions over the next 10 years. The
substructure concepts considered for future technical studies include both fixed and
floating solutions. For fixed foundations, the technical work has been broken down into
gravity based concepts and steel structures, which will be investigated independently
using a variety of humerical tools, combined with some physical model testing. Gravity
Based Concepts will be considered from a generic standpoint to determine the relative
merits of buoyant structures that can initially be floated into position before ballasting
versus the more conventional structures installed using heavy lift vessels. This study will
include conceptual engineering, detailed analysis, supply-chain studies and economic
modelling. The initial study on steel structures will investigate innovations for both jacket
structures and also for XL monopiles to determine how the design, construction and
deployment can be achieved in a more efficient and leaner manner. The outcome of this
work will be to identify key technical modifications that will enable cost reductions. For
example, standardising jacket geometries for entire sites by using different pile stick-up
lengths will be considered as one possible innovation. For floating concepts, it is
recognised that the associated installation strategies (including the turbine erection) are
not as technologically mature; therefore the initial aspect of this work will be a
conceptual study to identify the concepts that are closest to market. This preliminary
investigation will then allow innovations to be applied to one specific form of floating
solution, either a TLP, Semi-submersible of Spar concept.

Design Basis: In order to complete the scope of works described above a series of
uniform relevant design cases were identified. The design cases relevant to WP2 are
outlined in the table below and cover most of the parameter space for consented and
planned wind farms in European waters.
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Site conditions
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Ground conditions

Design Water Distance to Shallow bedrock Medium dense sand
case Depth (m) Port (km)
1 40 30 . XL Monopiles
Gravity bases .
Gravity Bases
2 60 100 Lattice Structures Lattice structures
Gravity Bases Gravity Bases
3 100 30 x Floating foundations
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