European Offshore Wind
Conference & Exhibition 2009

(EOW 2009)

Stockholm, Sweden
14-16 September 2009

Volume 1 of 3

ISBN: 978-1-61567-747-4



Printed from e-media with permission by:

Curran Associates, Inc.
57 Morehouse Lane
Red Hook, NY 12571

proceedings

.com

Some format issues inherent in the e-media version may also appear in this print version.

All papers Copyright© 2009 by the respective author(s), and included in these proceedings by permission
to the European Wind Energy Association.
All rights reserved.

Printed by Curran Associates, Inc. (2010)

For permission requests, please contact the author(s) of the paper desired.

Additional copies of this publication are available from:

Curran Associates, Inc.

57 Morehouse Lane

Red Hook, NY 12571 USA
Phone: 845-758-0400

Fax: 845-758-2634

Email: curran@proceedings.com
Web:  www.proceedings.com



TABLE OF CONTENTS

Volume 1
OPENING SESSION
POLICY TRACK
Oceans of Opportunity: Harnessing Europe’s Largest Domestic Energy RESOUICE ...........ccoceiirereiiiieiniene e 1

Authouros Zevros

PROJECT DELIVERY: CASE STUDIES AND LESSONS LEARNED
INDUSTRY DEVELOPMENT AND MARKET DEPLOYMENT TRACK

Efficient Installation of Offshore Wind Farmes...Also in the Future - Case Study: Burbo Banks

(01151 10T A AT o =T o o SRS 20
Rasmus Lund

THORNTONBANK Farshore Wind TUFDINE Park..........cccoviiiiiiicie ettt ste e e te e snaeneesne e 45
N/A

From Pioneering to Industrializing Offshore Wind: Lessons Learned from Horns Rev ... 62
N/A

Alpha Ventus: Power Station 0N the High SEaS..........cccciiiiiiiiiii et aesre e 76
Wilfried Hube

From Princess Amalia to Belwind: LesSONS LEArNEM..........cccveiiiiiiiiiieie ettt sreens 114

Bernard Van Hemert

RESEARCH PROGRAMMES AND TEST FACILITIES
TECHNOLOGY AND INNOVATION TRACK

Introduction on TPWiInd and TeSt FACHITIES .........coeiiiiiiiiiire et 137
Nicolas Fichaux

The Technical Monitoring Program at the Offshore Wind Farm Egmond Aan Zee...........ccocooeveiiiienenennineceees 146
Jaap't Hooft, Henk Kouwenhoven

First Results of Hansen's 13MW Test Facility for Wind Turbine GearboXes ..o 171
Joris Peeters, Dirk Leimann, Rob Huijskens, Filip De Coninck

Research Goes Offshore - Alpha Ventus Ready for Rave Research ACtiVIties ... 193
Michael Durstewitz

Joint Technology Development for Offshore Wind Turbines — The OWEA Project at “Alpha Ventus™................... 206

M. Kiihn, Jan Quappen, Nicolai Cosack, Daniel Kaufer, J. Tambke, Gerald Steinfeld, Allan F. Morales, Matthias
Wachter, Patrick Milan, J. Peinke, Konrad Meister, Torsten Lutz, Thomas Neumann, Stefan Emeis, Peter
Schaumann, Michael Klingele, M. Seidel, Cord Bocker
Full Scale Testing Facilities - Ensuring Reliability for Offshore Wind ... 233
Richard Court, Alan Waggott

SPATIAL PLANNING AND SITING
ENVIRONMENTAL, POLITICAL AND ADMINISTRATIVE ISSUES TRACK

Offshore Wind Energy: Reducing Conflicts and Optimizing Synergies with Other Ocean Industries..............c....... 248
Paul Holthus

The WINDSPEED Project: Finding Spatial Solutions for Offshore Wind in the North Sea..........c.cccccoovivivienine. 272
Karina Veum, Christoph Schillings, Thomas Wanderer

Identifying the Best Sites for Offshore Wind Farm Development - A Multi-criteria Tool ...........ccccociiiiniiiiiiencne, 291
Marios Papalexandrou, Anthony Crockford, Luuk Folkerts

Towards a Common Approach to Maritime Spatial Planning within the EU ... 302

Nicklas Amelin



OFEFSHORE GRID PLANNING AND OPERATION
INDUSTRY DEVELOPMENT AND MARKET DEPLOYMENT TRACK

Transmission Technologies and Configurations for Connection of 6 GW Offshore Wind Power to the

DULCN POWET SYSTEIM ...ttt ettt bbbt bbbt h e bt bt bt S e e b e e h b e b e e H e eb e e b e bt en b e b e eb e eb e e b e e b et et e st ene et e 320
Karsten Burges, Dirk Schoenmakers, Georgios Papefthymiou
Optimal Design of a Subsea Power Grid in the NOIth SEa ... 336

Thomas Trotscher, M. Korpas
A Description and Analysis of the New Competitive Regime for the Provision of Grid Connections for

UK OFfSNOIE WING FAIMIS ..ottt bbbttt bbb 353
Chris Veal

Cost Benefit Analysis of Developing Offshore Windfarms in Conjunction with Interconnectors............cc.cccceeveenene 372
Joe Corbett

Pentalateral Energy Forum: Together for and OffShore Grid ..........cccooiiiiiiiiiiiee e 386
Philippe Detheux

The European Network of Transmission SYStem OPeratorsS.........ccociueieiriiiriene ettt st see e e sresvenees 399

Teun Van Biert

WIND RESOURCE ASSESSMENT
TECHNOLOGY AND INNOVATION TRACK

Wind Statistics Offshore Based 0N SAtellite IMAQES........couoieiiiiiieieieie ettt e e saeeeas 412
Charlotte Hasager, Merete Badger, Poul Astrup, Morten Nielsen, lonna Karagali, Alexis Mouche

A New Wind Resource Map for the North Sea: Combining the Strengths of Earth Observation Data,

Mesoscale Modeling and Mast MEASUFEIMENTS ...........ecveiiieiiiieiieieeereee ettt et esbe st st e e e e ssetesbestesbesessesaasesresaenns 457
Joe Phillips

Improved Modeling of Power Output in Large Offshore Wind Farms Based on Data from Nysted and

[ (0] 0 S = PSR SPRPPRPRR 476

R. Barthelmie, S. C. Pryor, S. T. Frandsen, K. Hansen, J. G. Schepers, K. Rados, W. Schlez, A. Neubert, L. Jensen,
S. Neckelmann

Power Performance and Wake Effects in the Closely Spaced Lillgrund Wind Farm...........cccccoovviiiiniennnnneiesineniene 488
Jan-Ake Dahlberg, Sven-Erik Thor
Eu-NORSEWIND - Assessment of Viability of Open Source CFD Code for the Wind Industry ............cccccevevvivrnenn. 528

Matt Stickland, Tom Scanlon, Sylvie Fabre, Abdul Ahmad, Andrew Oldroyd, Torben Mikkelsen

ENVIRONMENTAL ISSUES
ENVIRONMENTAL, POLITICAL AND ADMINISTRATIVE ISSUES TRACK

""How Much is Enough?"* Determining Adequate Levels of Environmental Compensation for Wind
Power Impacts Using Equivalency Analysis: An lllustrative & Hypothetical Case Study of Sea Eagle

Impacts at the SMala WiIiNd Farm, NOFWAY ...........cooiiiiiiiee sttt sb et e e ebe b b nnas 544
Scott Cole

Life-cycle Assessments of Wind ENErgy SYSTEIMS ..ottt se et sae e s 563
Anders Arvesen, Asa Grytli Tveten, Edgar G. Hertwich, Anders Hammer Stremman

The Environmental Monitoring Program at the Offshore Wind Farm Egmond Aan Zee.........cccocvvveevveneieieieennnne. 592
Neeltje Muselaers, Henk Kouwenhoven

Radar and Laser Studies on Migratory Birds Providing Data of Unseen Quality ..........ccccooeveieiiiiiieninesicicece s 615

Gunnild Vglund, Bjarke Laubek

REGIONAL INDUSTRY DEVELOPMENT AND JOB CREATION
INDUSTRY DEVELOPMENT AND MARKET DEPLOYMENT TRACK

New & Old WOrld 0f OffSNOIE ENEIGY.......cociiiiiieiiiieieiee sttt sttt st et st ese et e s besbesee b e e eneesesbesbeseenes 629
Nial McCollam
UK Offshore Wind: Leading the WAY.........ccuciiiiiiiiieieiee sttt sttt st ste st ss et saessabeabesbeste b e saeneasaaneas 648

Bruce Valpy



POWER Cluster — Needs of Education and Suggestions of Programmes and Courses for Offshore

Ola Carlson, Kersti Karltorp, Staffan Jacobsson, Hans-Erik Emanuelsson, Stephan Jung, Beenhard Oldigs, Uta
Kuhne, Moses Kaern, Michael Schmidt, lan Fisher

Production Facility Development for Offshore Wind in GErMANY...........c.cooeiiiiiiiiiininee e 687
N/A
Volume 2
ESBJERG - Logistics HUb for OffSNOre WING ..o 702
N/A

SUBSTRUCTURE DESIGN, MANUFACTURING AND NEW CONCEPTS
TECHNOLOGY AND INNOVATION TRACK

The Logistics of Delivering Multiple Concrete FOUNAations PAPer.........ccvciviiiiiiiieiciscce e 713
G. Jackson, Colin Duff, Mike Napier

Conceptual Foundation Study for Kriegers Flak Offshore Wind Farm ... 738
Goran Loman

Innovative Offshore FOUNAtion SOIULIONS ..........coiiiiiie ettt sbe e e 764
Thomas @stergaard

A Quantitative Comparison of the Responses of Three Floating Platforms ...........ccccoovviiiiiiiiieiiiccee e 777

J. Jonkman, D. Matha

OFFSHORE GRID CONNECTION

GRIDS TRACK

Large Scale Integration of Offshore Wind Power Design Considerations.............ccccoveeriiereieneiencse e 790
Peter Sandeberg

Reduce Risk by Planning Offshore Wind Farms with Optimized and Grid Compliant Solutions .............ccoccceevnnee. 803

Jesper Mgller, Alberto Schultze
Optimizing Redundancy of Offshore Electrical Infrastructure Assets by Assessment of Overall

ECONOMIIC €T, bbb R e bbbt R et ee bbb ekt n et n et n s 822
Andrew Henderson, Lyndon Greedy, Fabio Spinato, Colin Morgan
Use of STATCOM for Offshore Wind Stability and Grid COmMPlIance ..ot 849

C. Smith, N. Hayward

Innovative Platform Solutions with Integrated Design for Offshore AC Substations from 60 MW to

800 MW - Experience from Realized Projects and Future ChalleNges .........cccovevieiiiiineiiceeseee e 871
Sven Hopfner, Uwe Gierer, Richard Cooke

SUPPLY CHAIN ISSUES
INDUSTRY DEVELOPMENT AND MARKET DEPLOYMENT TRACK

Second Generation Transport and Installation of Offshore Wind Farms ... 914
Kurt E. Thomsen

Growing OFfSHOre iN TUIDUIENT TIMES ....oouiiiiiiieiceite ettt st et st e st eeaesteebesee s e s eeseetesbentens 931
Michael Hannibal

Forecasted Installations vS. SUPPIY CRaiN ........c.coiiiiiiiiiiciece et b et teebe bt nee 966
Thomas Karst

Purpose Built Vessels for Offshore Wind - The Best Way FOrward............cocoooiiiiiiiiiic e 996
N/A

How to Achieve Assembly Line Fabrication of SPecific DESIGN ..........coviiiiiiiiie it 997
Henrik Carstens

Supply Chain Challenges in Providing the Grid Connections for Offshore Wind Power Connectors..................... 1009

Stefan Jonsson



NEW CONCEPTS IN OFFSHORE WIND TURBINE TECHNOLOGY
TECHNOLOGY AND INNOVATION TRACK

Light-weight, High-speed Rotors for OffSNOIe. ..o s 1026
Peter Jamieson

FORECASTING
GRIDS TRACK

Experiences from Europe, North America and AUSTFalia ............coeiiiiiiieiiiiieec et 1037
Ulrich Focken

Forecasting Offshore Wind POWEr in POFTUQAl ..........cc.ciiiiiiiiiiiccc ettt 1054
Ana Rosa Trancoso, Guillaume Riflet, José Delgado Domingos

Development of an Offshore-specific Wind Power Forecasting Based on Ensemble Weather Prediction

and WWAVE PAFAIMETETS ... 1086
Umit Cali, B. Lange, M. Kurt, C. Méhrlen

Ensemble Predictions of Offshore Wind Power - First Results from SAFEWIND .........ccccooeiviniiiiiiieneneecee e 1114
J. Tambke, L. V. Bremen, T. Petroliagis, J. Jiang, M. Wolff, M. Denhard, R. Hagedorn

Modeling and Forecasting of Wind Power Fluctuations at Large Offshore Wind Farms............ccccoceceveviiieinnnn, 1134

Pierre-Julien Trombe, Pierre Pinson

FINANCING OFFSHORE WIND
INDUSTRY DEVELOPMENT AND MARKET DEPLOYMENT TRACK

A Bankers View on the European Offshore Wind Energy Market ...........cccoooviioiiiniiiinnceeeeese e 1148
Marc Schmitz

Show Me the Money!! Project Financing for Offshore Wind Farms - Where Will it Come from?...........cccccveeei. 1163
Eriks Atvars

Consolidation iN OFFSNOIE WING ..o bbbttt b e bbbt et ene 1183

Max Ter Linden
Risks and Issues Affecting Investment and Project Finance for Offshore Wind - A Lender's Engineer

e S o T=Tot 1TSS 1192
Simon Luby
Financing Offshore Wind Farms: What Can Be Done - The Belwind EXample ..........cccccoceveviiciiiiiieneneicse s 1217

Jéréme Guillet

OPERATION AND MAINTENANCE
TECHNOLOGY AND INNOVATION TRACK

Operation and Maintenance Cost Estimator (OMCE) to Estimate the Future O&M Costs of Offshore

WVINA FAIINIS. ...t bbb bt e bbbttt b bbb bbbttt 1241
L. W. M. M. Rademakers, H. Braam, T. S. Obdam, R. P. V. D. Pieterman
Novel Early Warning Prognostics for Bearings in WTG GearbOXeS.........coeiiiiiiiiiiiinceeesese e 1251

Jonathan Wheals, Dave Parkin-Moore, Mark Ingram, Giles Hundleby

The Offshore Access Problem and Turbine Availability - Probabilistic Modeling of Expected Delays to
] T UL OSSOSO 1264
J. B. Feuchtwang, D. G. Infield

COMBINING OFFSHORE INTERCONNECTORS AND WIND FARMS: OPPORTUNITIES AND
CHALLENGES
GRIDS TRACK

Kriegers Flak and Its Way t0 BecOme BeSt PraCtiCe AFBa .........cooiiiiiiiiiiieiieeeee ettt 1274
Achim Berge

Combined Grid Solution at Kriegers Flak - From National to International Solution for Grid

Connection of OffsShore WiNd POWEE PIANTS ...........coiiiiiiiiie ettt sbesnesae 1290
Hanne Koregaard Nielsen, Riidiger Reinisch, Magnus Danielsson



Combining Offshore Wind and INtErCONNECTION...........ooi ittt st sesnesre e 1303
Paul Cooley

Combining Offshore Wind with Interconnectors in the BaltiC SEa ..........ccococeiiiiiiiiiiiiie e 1323
Mark Porter
Integration of Large Volumes of Wind Power in the Nordic POWEr SYStEM..........cccvciviiieriieieiice e 1334

Sture Larsson

EU AND NATIONAL POLICIES AND PROGRAMS

POLICY TRACK

Oceans of Opportunity: Harnessing Europe's Largest Domestic Energy ReSOUICE ........cccoevvireiniinecnesec e 1355
Justin Wilkes

EU 2020: Offshore Wind IMPIICAIONS .......c..oiiiiiieieieesese sttt sttt besbesbe st e seeseetesbesaeneen 1381

Marc Mihlenbach

Volume 3

The Development of Offshore Wind in UK WALEES ........cvoiiiiiiiieieeeee ettt sne 1392
Alastir Dutton

Offshore Start in 2009 - Current Legal Conditions and Political Support in GErmany ...........ccccceevvvevevereressniennens 1419
Georg Schroth

WWING POWEE 1N SWEHEIN.......c.eieiieiiieieti ettt bt bbbt bbb e e h e e b e e bt e bbb et e st et e e bt e bt st et et eneebeane 1436
Fredrik Dahlstrém

OFFSHORE WIND TURBINE RELIABILITY

TECHNOLOGY AND INNOVATION TRACK

Improved WTG Gearbox Reliability Through Novel Concepts for Bearings - MultiLife™ ..o 1451
Jonathan Wheals

Reliability of Offshore Turbines - Identifying Risks by Onshore EXPerience ..........cccocvoeiereieiinenc e 1463

S. Faulstich, B. Hahn, P. Lyding, P. Tavner

TRANSPORTATION AND INSTALLATION TECHNOLOGIES
TECHNOLOGY AND INNOVATION TRACK

New Offshore Wind Turbines Installation Device Dubbed Castoro VENTO.........cccveiriiereneiieieese e 1473
Jacques Ruer, Marie Kathleen Decrin, André Tosello, Christophe Colmard

The Transport and Installation of Concrete FOUNTAIONS............coiiiiiiiiiiie e 1483
Ed Dudson, Mark Willbourn, William Brook-Hart

Large Scale Assembly and Erection of Floating Offshore Wind TUrbines ...........cocccvviiiiiieinienneseeeee 1493

Anders Myhr, David W. Moss, Tor Anders Nygaard

TRADING OFFSHORE WIND IN THE INTERNAL ELECTRICITY MARKET
POLICY TRACK

Integration of Offshore Wind Generation in Future Electricity Markets..........ccoooiiiiiiiiieiieeeeeeee e 1503
Marian Klobasa, Fabio Genoese

The Regulatory Framework for the EU Integration of Offshore Wind ..o 1517
Siobhéan Carty

Market Based Integration Of WINAPOWET ...........ccoiiiiiioiiici ettt a e be b et saesaeneatesbenn 1530
Hans Erik Kristoffersen

Views on How Offshore Wind Will Influence the EU Electricity Market............ccocooiiiiiiininiiniiceeeccee 1537

Matti Supponen



Integration Solutions for Large-scale Wind Power in International ENVIrONMEeNts............ccccooeoiienineneneiceceennens 1546
Bart C. Ummels, Ralph L. Hendriks, David-Pieter Molenaar, Wil L. Kling

STANDARDS, CERTIFICATION, DESIGN CONDITIONS AND METHODS
TECHNOLOGY AND INNOVATION TRACK

Validation of Offshore Load Simulations Using Measurement Data from the DOWNVLND Project..................... 1562
M. Seidel, F. Ostermann
No Offshore Wind Farm without CertifiCation ..o 1572

Matthias Laatsch, Axel Juhnke

POSTER SESSIONS

Improvements in OffsShore AEP CalCUIALIONS ...........couiiiiiiiiiei et 1582
Paul Van Lieshout

Offshore Wind Energy - A Challenge to the INSUrance INAUSEIY ..o 1589
Patrick Wendisch

Profitability Analysis of Offshore Wind Parks in GEIMAaNY ... e 1590
M. Marnett, W. Schrdder

Offshore: Emerging Markets in the Midst of Germany? Setting Up Business in the German Market.................... 1591
Johannes Dimas

Offshore Wind Due Diligence: Experience of Assessing Risks Across the Key European Markets .............cccoceeee 1592
Andrew Henderson, Matthew Cleeson, Helmut Klug, Colin Morgan

Utilities Act as OffSNOre MArKet IMAKEIS...........ouo ittt ettt ettt be et e nee s 1593
Eduard Sala de Vedruna

Contractual Concepts for the Realization of Offshore Wind Farms...........cccoooiiieininniscceseee e 1594
Patric Kleineidam, Sven Heinz, Raya Peterson

Project Financing Offshore Wind Farms: Risk Analysis for a Structured Finance..........c.ccocoevevviviieieicscceiecssiens 1595

Achim Schreider, Mirko Sedlacek
Offshore Wind Projects - Role and Interest of the Lender's Engineer from Contract Negotiation to

(O] 01T =1 o] o TSSOSO USSP 1606
Sébastien Moine

Necessity of the Construction of an Offshore Basis Port German Bight ............cccvviiiiiiiiicinieeseeesene 1607
Nils Schnorrenberger

Offshore Cluster Management in Schleswig-Holstein - A Network of EXCellence...........ccccovvvieiniiincnicicen 1610

Matthias Volmari, Martin Schmidt
Onshore Construction Yard and Facilities for Phase 1 of C-Power's Farshore Wind Farm on the

TROFNTON BANK ...ttt btttk b bbbt h e b bt bt e b e b e e e Rt e b £ e bt b e e b e b et e st e b e eb e e bt st et e s e eneebeenen 1615
Nathalie Gunst, Bart Meere, Geert Dewaele, Annelies Demuynck

200MW Hong Kong Offshore Wind Farm Using SUCtION CaISSONS .........coirriirieiiiiiesieniereeeeesie e sie e e e see e 1616
N/A

Towards a Regulatory Framework for Offshore Wind Farms in EUFOPE .........cccoviiiiiiineieeeeese e 1617
Emmanuel De Corte

The European Offshore Supergrid Opportunity & ChallenNge ..........cc.oveiiiiiiiieiiicese e 1638
Simon Cowdroy

Health and Safety Concepts for German Offshore Wind Farms ... 1639

Gundula Fischer
Complete Project Management for Delivery and Installation of Infield Cabling for the First Offshore

WINAFArM " AIDNA VENTUS™ ...ttt b bbb et e e e ae e b e e beebe s e et et emtebeebeebesbebesseneareanens 1640
Mark Chanine, Michael Beigert, Oliver Spalthoff, Jorg Engicht

Offshore Wind Power Cable Installation: Five Lessons LEArned..........cccoovrerieieiiniiienenienieieiesie e seees e 1641
Joel Whitman

From Existing Units to Dedicated Units for the Offshore Wind Farm Installation ............c.ccocooveiviiiiieiincnsicecnnn, 1642
Gerrit Schepman

Supervision Offshore Foundations at ROASANG 2...........coiiiiiiiiiie et 1643
Soren Linde Sorensen, Frederik Knudsen, Niels Kiersgaard

‘Breaking the Sand Waves for the BritNed Interconnector’: Corridor Design through Mobile Seabed ................. 1644
Wino Snip, Wilco van Lieshout, Jaap Smit

The Need for Offshore Metocean and Seabed Survey Campaigns for Far Shore Wind Farms............cccoccoveneenan. 1645

Piet Haerens, Johan Melotte, Wendy Goossens, Jos Smits, Marc Sas



Preparing the Construction of a 1 GW Offshore Wind Farm in Germany - Innogy Nordsee 1 .........cc.ccoceeeiennnnnne 1646
Johannes Rosen

A Practical Guide to the Safe and Efficient Performance of Site Investigations for Offshore Wind

FBIIIIIS <.tttk h bt b e E etk R b e R £t E e oA oA £ oA £ e R e oA £ e R £ e R e e R e oAb e Rt e R e e bt Re e be e b e e be Rt e benre e 1647
R. Balthes, M. Richards, A. J. Hodgson

Trident Offshore Wind Farm Manager -Web Based Management TOOI-..........ccccoevvciiiiiinineiieisiese e 1648
Nico Stolk, Hans Duivenvoorden

Layout Optimization on Offshore Wind Farm REASANA 2............cooiiiiiiiiiiie s 1649
Jan Svenson, Jens Larsen

Marine Data Management: A Key Tool for Delivering OffsShore Projects ...........cccooeioiiiieneieicniene e 1650
Dominic Stratton

Marine Management and Coordination: Lessons Learned, Tools and Future Requirements............c.cccoeveivnienne 1651

Peter Hodgetts

Sword CTSpace's Enterprise Content Collaboration Solutions: Delivering Business Value During the

Built Asset Lifecycle on Wind Park Projects and Across the ENtErpriSe.........cocooviiiiiiineneiiiee e 1652
Ingo Marienfeld

The ASA Branca Offshore Wind Farm: A Chance for the Creation of a New Cluster for the Supply of

10+ GW of Multimegawatt Wind Turbines in Brazil ...........ccocoooiiiiiii e 1653
Marcello Storrer, Prado Garcia, Ernani Eykyn Barbosa

Universal Foundation Concept - A SCM Approach to Industrialization..............cccoeoiiiiiiniencncee e 1654
Sgren A. Nielsen, Lars B. Ibsen

Continuing Studies Programme in OffShore Wind ENEIGY........cccovoiiiiiiiiiiinieieieie et e st se s e snens 1655

Moses Kaern, Christophe Schwarzer
Flexibility and Accuracy: The Weather Challenge for Offshore Wind Farms - Best Practice,

EXPEriences aNd NEW TECHNIGUES. ........couiiiieeiti ettt sttt st e et e e st e b e e beebeseeebeseemeeseebeeaesbeebe s eneeneeneanas 1656
N/A
The Potential for Integrating Wind Power with Offshore Oil and Gas Platforms............ccocoeieiiiiiienineicccee 1657

W. He, G. Jacobsen, T. Anderson, F. Olsen, T. D. Hanson, S. W. Tverlid, M. Korpas, T. Toftevaag, J. Eek, K.
Uhlen, E. Johansson

Dynamic Network Behavior of OffShore Wind Parks ... 1658
Thomas Ahndorf, Rolf Witzmann

Electrical Planning and Interconnection of Large Offshore Wind Farm in Taean Korea...........ccccooevoeieincnencne. 1659
Rajinder Singh Sagoo, Jens Larsen

HVDC Light Cables for Long Distance Grid CONNECTION .........ccoueiieiiieiieie ettt ees 1660
Kenneth Johannesson, Anders Gustafsson, Johan Karlstrand, Marc Jeroense

Robust Control of Wind Generator with Flexible TransmiSSion ..o 1661
B. Batoun, N. Heraud, A. Bentounsi

Energy Economical Benefits of Wind Power Forecasting and Utilization of Intraday Trading ..........c.ccoocneneinnn. 1662
Umit Cali

OffshoreGrid: Objectives, Approach and First RESUILS ..ot 1663
Jan De Decker, Achim Woyte, J. Tambke, Chanthira Srikandam, Jakob Vélker, Katarzyna Michalowska-Knap

Fire and Blast Protection for OffShore SUDSTAtIONS ...........c.cciiiiiiiiii e 1664
N/A

Comparative Analysis of Different Collection Grid Topologies of Offshore Wind Farms.............ccoccoveveveiviiinnnns 1665
F. Viawan, A. Sannino, M. Reza

Wind Power FOrecasting at SIMHI ......c..ouiiiiie ettt bbbttt b bbb et ebeene 1666

UIf Andree, Esbjorn Olsson, Per Undén
Combining MV Laboratory and Simulation Resources to Investigate Fast Transient Phenomena in

WWINA CADIE SYSTEIMS ...ttt b e e et b e bt bt se e b e e e Rt e b e e beebeee et e e emtebeebeebesbenbeseenearesaens 1667
M. Reza, K. Srivastava, A. Sannino, T. Abdulahovic, T. Thiringer

Model Tests of a Horizontal Axis Wind Turbine in Yawed Condition.........c.ccoeiiiiiiiiiieneneieceese e 1668
Muyiwa S. Adaramola, Per-Age Krogstad

Offshore~WMEP Monitoring Offshore Wind ENergy USE ........cccvcieiiiiiiiiieiieieie et 1669
S. Faulstich, P. Lyding, B. Hahn, D. Callies

VpOne - A New FEM Based Servo Hydro and Aeroelastic Code for Wind Turbines ... 1670
M. O. L. Hansen, T. Holmas, K. Aas-Jakobsen, J. Amdahl

Cost-effective Manufacture of Offshore Wind Turbine FOUNdations ... 1671
Chris Punshon, Colin Ribton, Tadashi Ishikawa, Ryuuichi Honma, Bob Nicolson

Improving the Cost of Offshore Wind Technology: There is HOPE ......cvciiiiiiiiieiiicese e 1672
Alun Roberts

Norwegian Center for Offshore Wind Energy: Overview of Research ACtiVities...........ccocevvevevieiiiiiiieneneicce s 1673

J. A. Melheim, A. Jenkins, |. Barstad, T. Skjold, E. Dahl



FLOW (Far & Large Offshore Wind): Learning by Doing in Dutch Far Offshore Wind Development ................. 1674
J. Van der Tempel, M. Weismann, M. de Vries, B. Oberink, H. de Jong, J. Pasteuning, J. de Vries

NEARSHORELAB: Full Scale Test and Demonstration COMPIEX .........cccoviiiiiiniinneiieieesseiee e 1675
Sgren A. Nielsen, Kelly Langkilde
Dynamic Safety of Windturbines for Loads Reduction and Fatigue Life Performance Through

Automated Simulation Capturing Best Design Practices in a Single CAE Environment...........ccccocovvvivineniciiiennns 1676
G. Lethe, I. Terna, D. Kinne

Innovative Non-destructive Inspection on Offshore Wind TUurbines...........cocoiiiiiiiiee 1677
Morgan Troedsson, Jens Rusborg, Steen A. Nielsen, Anders Olsson, Hans-Ole Olsen

Telemonitoring of Wind Turbines for Your Condition-based Maintenance .............cccocvoereieieiinienic e 1678
Edwin Becker

Stainless Steel Wind Tower Extending the Life of WINd Farms...........cccocoviiiiiiiiiiee e 1679

Dilip Khatri, Uwe Rasch
Dynamic Motion Analysis of Catenary Moored Spar Wind Turbine in Extreme Environmental

(0] 0o 1 1T ] o TP ST S TP TE TR 1680
Madjid Karimirad, Zhen Gao, Torgeir Moan

A New Floating Concept - Sealock for Offshore Wind TUrDINeS..........ccooiiiiiiiiii e 1681
N/A

The Perfect Recipe for and Offshore Wind TUIDINE ... 1682

Reinout Prins, Rik Stapel, Erwin Coolen

Intelligent Wind Power Unit Applicable to Offshore Wind Farm ~ Performances and Acoustic Noise

OF TANAEM WINGA ROTOT ~ ...ttt bbb bbbt b bbbk ekt bbbt bt et b e e 1683
Koichi Kuba, Toshiaki Kanemoto, Nobuhiko Mihara, Youhei Hano, Akira Enishi

A Study on Influence of Heave Plate on Dynamic Response of Floating Offshore Wind Turbine

)T L] 1 (T T T OO T ST UR PP P PPTURO 1684
T. Ishihara, M. B. Waris, H. Sukegawa

A Comparison of Two Concepts for Floating Wind TUFDINES ..........coooiiiiiiiiiee e 1685
Tor Anders Nygaard, Karl Jacob Maus, Anders Myhr

The Monopod Bucket Foundation: Recent Experience and Challenges Ahead ...........ccccocvveieviiicieiiieseieecseeaiens 1686
Christian LeBlanc, Kim Ahle, Sgren A. Nielsen, Lars B. Ibsen

Synthetic Ester Fluid: A Total Solution to Offshore Transformer Technology.........c.ccocvereiiiiininieienceecceee 1687
James O'Brien

Fault Current Limitation on Offshore Wind Farm Electrical SYStems...........coooiiiiiiiiiiieneieeeee e 1688
Scott Ware

Control Methods for Reducing Platform Pitching Motion of Floating Wind Turbines...........c.ccoovvvvnneineincennn 1689
H. Namik, K. Stol

WiINA TUIDINES: PLIM SOIULIONS. ..ottt ettt sttt et b e beebesbesbe st e st ebeebeebestesbeeeneeneanens 1690
Alain Floutier

Corrosion and Low Temperature Tests on Liquid-filled Transformers for Off-shore Applications..............c..co..... 1691

Bram Cloet, Stefaan Tysebaert, Raymond Van Schevensteen

Model Development and Loads Analysis of a Wind Turbine on a Floating Offshore Tension Leg
[ F= L0 0] 2 OSSPSR 1699
D. Matha, J. Jonkman, T. Fischer, M. Kiihn

Study of Viability to Implantation of Offshore Wind Parks in the Economic Sea Territories of Canary

] F= T Lo ST USTRPTO 1709
Deivis Avila, Guacimara Alonso, Isidro Padron, Patricia G-Lebreros, Cesar Del Campo, Feliciano Garcia, Carlos
Pérez-Labajo

Design Considerations for a Wind-powered Seawater PUMP ..o 1712
N. F. B. Diepeveen

Upwind Deep Water Support Structure Concept ComparisSon STUAY ..........ccoeeirieiriieneneieeee e 1720
W. de Vries

Offshore Wind Sector and Wind Energy Potential in GIreECE.........covciviiiiiiiieiicieece et 1727
Konstantinos Gkarakis, Zacharias Spendos, Anastasios Yannopoulos, loannis Kiosses

Sea Bed Preparation RODOT. ...ttt bbb bbbttt b e bbb et beene 1737
K. Hansen, Nils Fog Gjersge

Use of Regional Reanalysis over Europe (WindTrends) as Reference Data for Long-term Adjustments................ 1748
Alejandro Garcia Coque, Oriol Lacave i Clemente, Llorenc Lledé Ponsati

Wind Farm Design - When Other Wind Farms AFe CIOSE ........ccoviiiieieieeie ettt sresae s 1753
A.J. Brand

Comparing On-and-off-shore Aerodynamic Turbulence by Measurement...........ccococvvererenieienisiene e 1762

Daniela Schwab, Alois Peter Schaffarczyk



Remote Sensing Data Utilization for Offshore Wind Resource ASSESSMENT ...........ccccuiiiirereieeieeesene e 1767
Seokwoo Kim, Hyun-Goo Kim, Moon-Seok Jang

Improvements in Offshore AEP CalCUIALIONS ..........ccoviiiiiiiiieie ettt sttt 1768
Paul van Lieshout
Systematic Wind Farm Measurement Data Reinforcement Tool for Wake Model Calibration..........c..cccccceevvennne 1774

Pierre-Elouan Réthoré, Nick Johansen, S. T. Frandsen, R. Barthelmie, K. Hansen, L. Jensen, Mikkel A. B.
Bakgaard, Jesper R. Kristoffersen

Comparison of Envisat/ASAR-estimated Offshore Wind Resource Maps around Shirahama with

Those from Mesoscale Models MIMB5 anNA WRF ...........ooiiiiiiii et st r e te e sbeenaesre e 1784
Katsutoshi Kozai, Teruo Ohsawa, Susumu Shimada, Yuko Takeyama, Charlotte Hasager, Merete Badger

A GIS Based Survey for Siting Offshore Wind Farms in MassaChUSELES..........ccccoviieiiiiiieieiici e 1791
Meltem Duran, James Manwell, Jon McGowan

Error Factors in SAR Wind Retrieval for INSNOIE AFaS .........cccvvveiiiiii it sre e 1801
Yuko Takeyama, Teruo Ohsawa, Katsutoshi Kozai, Charlotte Hasager, Merete Badger

Investigation of Causes of Inaccurate Wind Speeds in WRF Simulation for and Offshore Site in Japan ............... 1811

Susumu Shimada, Teruo Ohsawa
High-resolution Wind Data from Dynamical Downscaling: An Important Asset in Offshore Wind

L= L o] o SRS 1820
Michel dos Santos Mesquita, |. Barstad
A Study on Effective Usage of Mesoscale Model for Accurate Offshore Wind Simulation............c..ccccveveiiiiiennns 1827

Teruo Ohsawa, Susumu Shimada, J. Tambke, B. Lange
Wave Forces on Offshore Wind Turbines with Varying Cross Section and Exposed to Asymmetrical

AN BIEAKING WWAVES........eeeeeeieieitt ettt sttt ettt te b e se et e e st e bt e heeb e eEe e b e e em e e s e e Rt eb e ebeebeseem b e st eneebeebeebenbeseneeneareaaen 1837
Helge Gravesen, Erik Damgaard Christensen, Jan Pedersen, Teit Schoenberg, Anders Helkjaer

Reference Wind Speed over the Dutch Part of the NOFth Sea..........ccoiiiiiiiiiii e 1845
A.J. Brand

Implementation of a Superelement Approach in a Design Tool for Offshore Wind Turbines with

ATDITIAry SUPPOIT STEUCTUFES.......cviiiiiiiitiitiietet ettt ettt b e et te et b et et e e e st et e e be e b e s te b et ens et e ebeabesbesbeeenseraanens 1850
Fabian R. Vorpahl, Michael Blunk, Arno Van Wingerde, Hans-Gerd Busmann, Stefan Kleinhansl

Offshore Transformer Platform Design fOr SAfEtY ..o 1859
Thomas Boehme, Lars Schigtt Sgrensen, James Brown, David Boye

Simulation Method for Joint Flexibility in Modern Offshore SUpport StrUCtUIeS ..........cooeieieiiiiie e 1863
Kristina Wiemann, Louis Quesnel, Jan Wagener, Holger Huhn, Hans-Gerd Busmann

Floating Wind Turbine - Response Analysis with Rigid-body Model ... 1869
Ivar Fylling, Knut Mo, Karl Merz, Neil Luxcey

Integral Wind Turbine Design and Analysis in the Frequency DOMaiN ...........ccccovviiiiiiiiieneiesc e 1878
F. J. Savenije, J. M. Peeringa

Offshore Wind Turbines and Coatings: The PerfeCt MatCh ..o 1886
S. Armada, A. Bjgrgum, O. @. Knudsen, C. Simon, M. Pilz

Large-eddy Simulations (LES) for Far-wake Effect Modeling of Offshore Wind Farms.............ccccoceooeieiiiniennn. 1891
Gerald Steinfeld, Siegfried Raasch, J. Tambke, J. Peinke, Detlev Heinemann

Nonlinear Buckling Analysis of Slender Hybrid Connections in Offshore Wind Energy Converters...................... 1901

Peter Schaumann, Stephan Lochte-Holtgreven
Scour Protection Performance of an Innovative Composite Rubber Mat at Offshore Wind Turbine

FOUNALIONS ...tttk b et h bkt bbb bbb e bbb Rt bbb bbbt b bbbt b et en s 1910
B. J. A. Huisman, D. Rudolph, A. Kanand, M. M&schen

Study on the Dynamic Analysis of Offshore Wind Turbine SUDSTFUCTUFES ............ccoiiiiiiiiiiiieeeeee 1919
Kang-Su Lee, Choong-Yul Son, Mann-Eung Kim

Revisiting Monopile Design Using P-Y Curves - Results from Full Scale Measurements on Horns Rev.................. 1926
Tue Hald, Christian Mgrch, L. Jensen, Chrisitan LeBlanc Bakmar, Kim Ahle

Optimization of a Monopile Support Structure Using Offshore-specific Wind Turbine Controls.................c.cce..... 1936
T. Fischer, P. Rainey, Bossanyi, M. Kihn

A Geotechnical Reliability Based Method for Offshore Support Structure and Site Design .........c.cccocevveveviiieiennens 1946
Jonathan Lewis, Jon McGowan, James Manwell

Determining the Embedded Pile Length for Large Diameter MONOPIIES ...t 1955
Victor D. Krolis, Gerrir L. Van Der Zwaag, W. De Vries

Embodied Energy as a Metric for Assessing FOUNAtioN TYPES......cccoiiiiiieiiriceecee e 1963
Danny Bonnett, Joseph Hobbs

Transformer Installations in Offshore Wind POWEE FarmMS..........ccoceioieiiiiiieeee e 1973
Anders Thomsen, Anders Hjerling

An Investigation into Wind and Wave Loading on a 2MW and 5MW Offshore Wind Turbine.........c..ccccoeevienie 1979

Louise Devaney, Peter Stansby



Test of Fatigue Load Estimation Method for Offshore Wind TUrbiNes............ccoooiiiiiiiiee e 1989
Dick Veldkamp

(€T AV 1Y I ] o Lo OO SSOU T UTTS PRSPPI 1999
Christian Riis Petersen, Rune Bagdker Petersen

Design and Experimental Testing of New Scour Prevention Devices for Offshore Wind Turbine

Y ToT g o] oY1 [0 2o U] o = L u [o] o 1SS 2009
José M. Simén, Nick Johansen, Ryan Danyluk

BCMS Bolt Condition MONITOFING SYSTEIM .....c.iiiiiiiiiieiiiisese ettt b e bbbt sbeeen 2019
N/A

Flight Leader Concept for Wind Farm Load Counting: Offshore Evaluation..............c.ccocooeiiiiiiincnciieeen 2020
T.S. Obdam, L. W. M. M. Rademakers, H. Braam

RODOL 10 INSPECT ROTOE BIAUES .......eeiiiiieiieiieiestt ettt sttt s et et e s be e e et et e b e e b e etesbe st e s enseneeneanes 2029
Tilo Forster, Torsten Felsch, Norbert Elkmann

Soft Computing Applications in Wind Power Systems: A Review and ANalysiS............ccoeverieiiiiiiesienienieseiesssennens 2034

Imad Alsyouf, Ahmad Alzghoul
A Model for Assessing Operation and Maintenance Cost Adapted to Wind Farms in Cold Climate

Environments: Based on Onshore and Offshore Case StUAIES ...........ccooiiiiiiiiciiee e 2042
Idriss El-Thalji, Imad Alsyouf, Géran Ronsten

Modeling and Simulation of Offshore Wind Farms for Farm Level Control............ccoccooveiiiniiiinicieneeecee e 2052
Mohsen Soltani, Torben Knudsen, Thomas Bak

How Hull Design Impacts the Performance of Wind Farm Support and Maintenance Vessels ...........cccccoeevevinnnne. 2062

Mark Willbourn, Ed Dudson, Rob Sime
Author Index





