Wind Europe Conference
& Exhibition 2019

Bilbao, Spain
2-4 April 2019

ISBN: 978-1-7138-0599-1



Printed from e-media with permission by:

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

proceedings

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

All papers Copyright© 2019 by the respective author(s), and included in these proceedings by permission
of WindEurope.
All rights reserved.

Printed with permission by Curran Associates, Inc. (2020)

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

POSTERS
ENVIRONMENTAL IMPACTS, SOCIAL ACCEPTANCE & SPATIAL PLANNING

PO001: MODEL TESTING OF A MULTI-USE NORTH SEA FARM; COMBINING

OFFSHORE WIND TURBINES WITH FLOATING SOLAR PANELS AND SEAWEED

FARMING . ...tttk b ettt b bk b bttt sttt bbb eseeenenes 1
Floor Spaargaren, William Otto

PO002: INNOVATIVE DECOMMISSIONING AND UPGRADING CONCEPTS FOR
OFFSHORE WIND FARMS ...ttt ettt e e e e e et e e e e e e et e e e e e eeeesaaareeeeeeeenaaaareeeeeas 2
Wei He

PO004: GUIDELINES AND GOOD PRACTICES OF ENVIRONMENTAL LICENSING FOR
THE ESTABLISHMENT OF OFFSHORE WIND FARMS IN BRAZIL ......oooiiiiiiiiieeeeeeee e 3
Mario Gonzéalez, Lara Silver, Rafael Vasconcelos, Andressa Santiso

PO006: A FRAMEWORK FOR EARLY CONTRACTOR INVOLVEMENT IN OFFSHORE

Kenneth Willems

PO007: USE OF ELASTOMERICS TO REDUCE ENVIRONMENTAL IMPACT AND
IMPROVE PERFORMANCE OF MOORED MONITORING SYSTEMS ......ccooiiieeieeiteeeeeee e 5
David Aubrey, Carles Gayan, Julian Harland, Stephen O'Malley

PO008: AUTOMATIC INTELLIGENT EAGLE DETECTION, DETERRENT AND BLADE-
EVENT MONITORING [POSTER AWARD WINNER] .......ooiiiiitiiie ettt sttt 6
Roberto Albertani, Kyle Clocker, Congcong Hu, Matthew Johnston

PO009: SOCIO-ENVIRONMENTAL IMPACTS OF THE OFFSHORE WIND FARMS IN

BEUROPE ..ot ss s e s esmneessesesssmnmnmemnmnnnnnnnmnmnnnnnnnn 7
Rafael Vasconcelos, Mario Gonzalez, Andressa Santiso, David Melo, Lillian Lirra, Lara
Silver

PO010: A MORPHODYNAMIC STUDY OF THE IRISH SECTOR OF THE IRISH SEA......ccccooovviiiiiiiiinnn, 8

Mark Coughlan, Shauna Creane, Marco Guerrini, Michael O'Shea, Jimmy Murphy, Paul
Doherty, Julie Clarke

POO011: THE PORTUGUESE OFFSHORE ENERGY CLUSTER ....cccociiiiiiiiieieeseceeeee e 9
Ana Pego
POO013: COMBINING SURVEY TECHNIQUES TO IMPROVE UXO CHARACTERISATION ................. 10

Anne Chabert

PO014: MULTI-SENSOR DETECTION SYSTEMS PAVE THE WAY FOR AUTOMATED
MONITORING OF BIRD BEHAVIOUR IN OFFSHORE WIND FARMS.......coooiiiiiiiiiiiieeeie e 11
Henrik Skov

POO015: ICE LOAD PORTAL FOR PRELIMINARY DESIGN OF OFFSHORE WIND
TURBINES IN THE GULF OF BOTHNIA - CASE STUDIES ....coooiiiiiiiii el 12
Jaakko Heinonen, Simo Rissanen, Juha Kurkela, Maria Tikanmaki, Vilho Jussila



POO016: REAL TIME HYBRID MODEL TESTING INCLUDING COMPLEX AERODYNAMIC
LOADING FOR TRL+ PROJECT ......c.uttiiieiiieit ettt ette et ette et e estae e stbeeaaeesaaessaaessseesaeenssaensasesseensens 13
Tommaso Battistella, Albert Meseguer, Raul Guanche

FLOATING OFFSHORE WIND

PO017: AN INNOVATIVE LOW-COST DEEP-WATER WIND INSTALLATION.....ccccccceoineinnieiineenens 14
Weimin Chen, Zhiging Zhou, George Wang, Xujie Pan, Zhichao Fang

PO020: PIVOTBUOY: SINGLE POINT MOORING WIND TURBINE FLOATING PLATFORM
NUMERICAL MODELLING AND VERIFICATION .....cccctiiiiiriiieiereeeneteiteteeeie ettt e 15
Alex Raventos, Carlos Casanovas, Christos Galnos, Rocio Torres, Katherine Dykes

PO022: DESIGN CONSIDERATIONS FOR AN ARTICULATED FLOATING PLATFORM
FOR OFFSHORE WIND ..ottt ettt ettt ettt e et e et e st e e st e e saa e e st e e saaeesaaeesaneesnseesaneans 16
Moti Keinan

PO023: AERODYNAMIC DAMPING FOR ACCELERATED NUMERICAL MODELS FOR

FLOATING WIND TURBINES .......oootioiieiiteit ettt ette e teeetteestteesaaeestaeesseeesaaessaeesseesaeesseeseeenssessens 17
Antonio Pegalaja-Jurado, Roberto Tirbell-Pisi, Juan Pena-Fandino, Freddy Madsen, Henrik
Bredmose

PO024: SYSTEMS ENGINEERING FOR FLOATING WIND: DEVELOPING TOOLS FOR
INTEGRATED DESIGN AND OPTIMIZATION ...ttt sttt ettt ettt e 18
Frank Lemmer, Wei Yu, Po Cheng, Shengtao Zhou, Steffen Raach

PO025: BLUESATH PROJECT: 10MW SCALED PROTOTYPE DEPLOYMENT IN THE
CANTABRIAN SEA USING INNOVATIVE SATH FLOATING WIND TECHNOLOGY ....cccccccvvvvvvviinnn. 19
David Carrascosa Francis

PO026: EDGEWISE VIBRATION CONTROL OF SPAR-TYPE FLOATING OFFSHORE WIND
TURBINE TOWER USING SMA BASED NONLINEAR TMD .....cccoiiiiiiriiieinieieereeeeseieeseei s 20
Arunasis Chakraborty, Sourav Das

PO027: STATUS AND LEARNINGS FROM REAL WORLD FLOATING OFFSHORE
PROJECTS ..ottt ettt ettt ettt ettt b et e st e b e st e st b e s s e st e s e s e st eb e b e st e s et e st esebeneeseebeneesenbeneenenee 21
Jesper Moeller

PO028: FLOATING MAINTENANCE TAUT WIRE SYSTEM [POSTER AWARD WINNER].................. 22
Kuno van den Berg

P0O029: DISTRIBUTION OF COSTS IN OFFSHORE WIND FARM PROJECTS ......coooovieoiiiiieeeeeeeeerene 23
David Melo, Mario Gonzalez, Rafael Vasconcelos, Fernando Neto, Bruno Mazetto

PO032: OPERATIONS AND MAINTENANCE MODELLING OF FLOATING HYBRID
SYSTEMS ... oottt s et et s et s e sttt etess e s et e st s et sas e s et s st et et ses et et ses et et ees et et e st et etnssesesese et esnesesens 24
Anthony Gray

PO033: MEETING DEVELOPER NEEDS TO DELIVER COMMERCIAL SCALE FLOATING
WIND: LESSONS FROM THE OIL AND GAS SECTOR. .....ccoceiiieiiieieiiisieeieteeeveeeeeteie e 25
Amisha Patel, Lara Juergens

PO035: TRANSITIONING FROM OIL AND GAS TO RENEWABLE ENERGY - AN
INVALUABLE GUIDE FOR SME'S ... ittt ettt s vt esae e st e steessbeesnseesnbaesnseessseessseesssesssseens 26
Greg Campbell-Smith



PO037: THE TREND OF MOORING SYSTEMS AND ANCHOR TYPE IN THE FLOATING
FOUNDATIONS OF OFFSHORE WIND TURBINES ....ooeeeeeeeeeeeeeee e eeeeeeeeeeeneeenenane 27
Mario Gonzéalez, Claudio Pontes, Gabriela Nascimento

PO039: MOORING FAILURE IMPACT ON DYNAMIC CABLING SYSTEM — A RISK
MITIGATION CASE STUDY ..cttiiiteeiieeite ettt stte st e st e steesbeesbaesaeessbeessseessseessseessseesssesssseessseessseensseens 28
Peter Foxton, A. Lagset, K. Nilsen, C. Mochet

PO040: MODEL PREDICTIVE CONTROL OF FLOATING OFFSHORE WIND TURBINE-
GENERATOR SYSTEMS BASED ON PREVIEW OF WIND SPEED AND WAVE HEIGHT .................... 29
Tetsuya Wakui, Atsushi Nagamura, Ryohei Yokoyama

PO041: AERO-HYDRO-SERVO-ELASTIC SIMULATIONS OF A FLOATING SPAR-BUOY
WIND TURBINE USING MULTI-BODY VORTEX METHOD........ccccceoiiiiiiiiniiiieeiceeete e 30
Matias Sessarego, Sergio Horcas, Nestor Ramos-Garcia

PO045: HIGH VOLTAGE DYNAMIC EXPORT CABLES - OVERCOMING THE BIGGEST
BARRIERS TO THE REALISATION OF COMMERCIAL SCALE FLOATING WIND FARMS................ 31
Rory Shanahan, Darren Patel

PO046: HYDRO-PNEUMATIC ENERGY STORAGE: A TAILORED SOLUTION FOR
FLOATING OFFSHORE WIND .....oouiitiiiiitiiitirieertee ettt sttt ettt sttt ee 32
Daniel Buhagiar, T. Sant, R. Farrugia

GRID DEVELOPMENT, STORAGE, ELECTRIFICATION AND MARKET INTEGRATION

PO047: TREMENDOUSLY INCREASING THE WIND ENERGY EFFICIENCY - THE KEY TO
HYDROGEN REPLACING FOSSILS ... .ottt sttt ettt ettt st s e e st 33
Adrian Rapas, Camelia Rapas

PO048: RESEARCH ON TRANSMISSION LINE PLANNING OF LARGE SCALE OFFSHORE
WIND FARM ..ottt ettt ettt ettt ettt st se s et s esese et e s et s et en e s es e e et esen s et es e s esesenseseseasesesenseseneasssnnin 34
Li Yan, Di Wu, Huaixi Liu, Wengpeng Ge, Guanyu Zeng

PO049: SUBSEA CABLE MANAGEMENT: FAILURE TRENDING FOR OFFSHORE WIND.................. 35
Charlotte Strang-Moran

PO050: DC VS AC, THE BATTLE CONTINUES ....ccotiiiitiieirteie ettt 36
Thomas Worzyk, Ola Hansson, Kenneth Johannesson

PO052: OPTIMAL SIZING AND TOPOLOGICAL NETWORK OPTIMIZATION OF CABLES
IN OFFSHORE WIND FARMS ......cooiiitiiiiteiiietetet ettt esesesessese st sesessesesassesesessesesassssesessesesansssesessasesennns 37
Nicolaos Cutululis, J.-A. Perez-Rua, Mathias Stolpe, Daniel Minguijon, Kaushik Das

PO053: KRIEGERS FLAK OFFSHORE WIND — EXPORT CABLE INSTALLATION. .....ovveeeeenne 38
Kent Cronholm, Martin Johansen, Kristian Olesen

PO054: STATE OF THE ART AND RESEARCH GAPS IN WIND FARM CONTROL —
RESULTS OF A RECENT WORKSHOP [POSTER AWARD WINNER].......ccociiniiiiiiiecieeeeeee e, 39
Gregor Giebel, Tuhfe Gocmen, J.-W. Wingerden, Paul Fleming, Jennifer King

PO055: TOTALCONTROL - ADVANCED INTEGRATED CONTROL OF LARGE-SCALE
WIND POWER PLANTS AND WIND TURBINES ...ttt ettt sire e eeve s 40
Gregor Giebel, Gunner Larsen, Anand Natarajan, Johan Meyers, Ervin Bossanyi, Karl Merz



PO056: REGULATION BEST PRACTICES FOR THE DEVELOPMENT OF THE OFFSHORE
WIND MARKET IN BRAZIL ...ttt e e et e e e e e e et ee e e e e e e et e e e eeaeaaaaaeaens 41
Andressa Santiso, Mario Gonzalez, Rafael Vasconcelos, Lais Lima

PO057: CURRENT STATUS AND OPPORTUNITIES TO BE A MAJOR POWER SOURCE
TOWARD 2030 FOR OFFSHORE WIND IN JAPAN ....ooiiiiiiiiiieei 42
Shota Ichimura

PO058: NORTH SEA REGION ENERGY SYSTEM TOWARDS 2050: OFFSHORE GRID AND
SECTOR COUPLING DRIVE OFFSHORE WIND INSTALLATIONS ......cocoiiireirinieinenieeseneeceieseeeeiens 43
Matti Koivisto, Juan Gea-Eermudez, Polyneikis Kanellas, Kaushik Das, Poul Sorensen

PO059: IMPACT ASSESSMENT OF OFFSHORE WIND POWER GENERATION IN UNITED
KINGDOM ...ttt ettt b bbbttt bbbttt sttt et b bt nes 44
Adriana Figur Ribeiro, Pedro Moura

PO063: GAMIFICATION FOR IMPROVING HEALTH AND BUILDING A COMMON
SAFETY CULTURE AT SIEMENS GAMESA.......ooooii ottt ettt et sveestae e saaeseve e sbeessseesssaensneens 45
Karin Borg, Kristen Skelton, Jonas Jensen, Frederike Molt

HEALTH & SAFETY AND SKILLS

PO065: THE WIND OF CHANGE FROM A HUMAN CAPITAL PERSPECTIVE. IS RE-

SKILLING WORKERS FROM THE OIL & GAS INDUSTRY THE SOLUTION? ......ccccceevviiiiiiiiieiieeenenne 46
Joost Pellis
PO067: DIGITAL TWIN — SUPPORTING NEXT LEVEL O&M SERVICES ..ot 47

Steven Vettermann, Johannes Lutzenberger, Lars Wagner

O&M, INSTALLATION AND LOGISTICS

PO068: TRANSPARENCY BETWEEN CTV VESSEL OWNERS AND FARM OPERATORS -

HOW SHARING CTV VESSEL KEY PERFORMANCE INDICATOR DATA BENEFITS ALL

PARTIES ...ttt ettt s bt s bt e st bt e st b e s ene e b et e st e b et ene e bt et eneebenbeneeneee 48
Chris Huxley-Reynard

PO069: DETERMINING OFFSHORE WIND INSTALLATION TIMES USING MACHINE
LEARNING AND OPEN DATA [POSTER AWARD WINNER] ......cccceoteitiiiieiiniiieirieieeeiei e 49
Bo Tranberg, Kasper Kratmann, Jason Stege

PO072: PAVING THE WAY TO FUTURE OFFSHORE WIND DEVELOPMENT BY

COMPILING LARGE SCALE METOCEAN DATA AND ADVANCED STATISTICAL

METHODS INTO A DIGITAL DATABASE ...ttt s eaaae e e e e e eeans 50
Maziar Golestani

PO073: DEVELOPMENT OF A WIND TURBINE GEARBOX VIRTUAL SENSOR USING
MULTIBODY SIMULATION AND ARTIFICIAL NEURAL NETWORKS.......ccccviiiiiineneeceeeeene 51
Baher Azzam, Abdul Baseer, Ralf Schelenz, Georg Jacobs

POO074: TRANSPARENT DEEP LEARNING AND TRANSDUCTIVE TRANSFER LEARNING:
A NEW DIMENSION FOR WIND ENERGY RESEARCH ......ccccooiiiiiiieiieieee et 52
Joyjit Chatterjee, Nina Dethlefs



PO075: WIND LIDARS SUPPORTING OFFSHORE OPERATIONS ......ooooiiiiiiieeieceeeeeeeeee et 53
Matthew Smith, Michael Harris, Daniel Mendelsohn, Keith Kurrus, Sitara Baboolal, Pak
Leung, Ruth Perry, Augie Delhome, Rudy Poulos

PO076: AN INTEGRATED RISK-BASED INTEGRITY MANAGEMENT SOLUTION FOR
OPTIMISING OPERATIONS ...ttt ettt et ette et e st e st e st esbeesebeessbeessbeesnseesnseessseessseennseessseensseesnseensseens 54
Allison Selman, Alan Gillespie

PO077: A DECISION-MAKING TOOL FOR SIMULATING AND PLANNING O&M
ACTIVITIES OF OFFSHORE WIND FARMS ...ttt e e ee e e eee e e eeeaee e senaeas 55
Pietro Tomaselli, Martin Dixen, Zhao Chen, Jacob Sorensen

PO078: HYDRODYNAMIC SIMULATIONS FOR CTVS IN TRANSIT. SPOWTT:

IMPROVING THE SAFETY AND PRODUCTIVY OF OFFSHORE WIND TECHNICIAN

TRANSIT ...ttt ettt ettt ettt ettt te st et et et sebes e ebes e st s et ese e b et e st s et essebesesssesenseseseseesesensebesansasesessnsesenens 56
Msc Erik-Jan De Ridder, Sebastien Gueydon, J.-J. Serraris

PO079: LEVERAGING ACCURATE SEA STATE DATA TO ENHANCE EFFICIENCY,
MITIGATE RISK AND IMPROVE SAFETY IN OFFSHORE WIND ......ccccoiiiiiiiiiniiecieenieecieeseee e 57
Erik Salo, Maggie McMillan

PO080: AN INTEGRATED APPROACH FOR WIND FARM PERFORMANCE CONTROL
AND MONITORING: THE RENVICO CASE ...t e e ee e e eeaae e e eaeeeseaeeas 58
Ludovico Terzi, Andrea Lombardi, Francesco Castellani, Davide Astolfi

PO081: PROJECT LOGISTICS CONTROL CENTERS. HOW MUCH TECHNOLOGY TO BE
SUCCESSFUL? ..ottt et ettt e ettt et e e e et e et e et e e et esateeae e e e et e satesaeeeteeaesneseesanenns 59
Petrus Bouwhuis

PO082: ADVANCED TOOL TO OPTIMISE THE O&M ACTIVITIES FOR OFFSHORE WIND

L. Meneses, R. Guanche, A Rodriguez, A. Fernandez, P. Mayorga

PO083: IMPROVING OFFSHORE OPERATIONS: HOW NEXT GENERATION BROADBAND
COMMUNICATION CHANGES THE GAME .......oooiiiiiiiiiecieeeee ettt 61
Peter Slanina

PO086: MEASURING LIGHTNING EXPOSURE FOR REDUCING WIND BLADE
OPERATIONAL CO ST o 62
Sgren Find Madsen

PO087: NEXT GENERATION TOUCH DOWN AND CATENARY MONITORING OF HIGH
VOLTAGE POWER CABLES ... ..ottt et e e e e e et e e e e e e s et e e e st e e s aaeeeseeaaeeeseaeeeeseeaeeeseneeas 63
Fabian Karlsson

PO090: USING UNMANNED AERIAL VEHICLES (UAVS) FOR OFFSHORE WIND
OPERATION AND MAINTENANCE (O&M)......cuttiiiiiiiieeiieeiieeiieeeieeeieesieessseesveesseessseesssessssessssessssesssseens 64
Mahmood Shafiee

PO092: CONTINUOUS MONITORING OF THE BURIAL DEPTH OF SUBMARINE POWER
CABLES......coo ettt ettt ettt e s ettt a e st et s et st e s et et b te ettt e et b te et bt e st ete s b ete st esn st etennas 65
Manly Callewaert, Roel Vanthillo

PO093: REMAINING USEFUL LIFE PREDICTION OF A WIND TURBINE DRIVETRAIN
BEARING ...ttt bbbttt bbbkttt bbbt nes 66
Yih-Hwang Lin, Li-Hsuan Lin, Jing-Fa Tsai, Chia-Chi Sung



PO094: THE USE OF DIGITAL SIMULATION TECHNOLOGY TO REDUCE THE IMPACT
OF AN UNCERTAIN CLIMATE ON OFFSHORE WIND OPERATIONS. .......cooiiieiieciieeeeciee e 67
Edward Kay, Laurie Wilkinson, Mark Lawless

PO095: NUMERICAL MODELLING OF SPUDCAN PENETRATION FOR OFFSHORE
APPLICATIONS. ...ttt ettt ettt etttk etttk etk ekttt b et e bbb bt b bt st e b st et bt neenenn 68
Can Mollaibrahimoglu

PO096: PORT INDUSTRY AND ITS CONTRIBUTION FOR THE IMPLANTATION OF
OFFSHORE WIND TURBINES ...ttt ettt et e et e e e et e e e et e e e et e e s et e e seaaeeeseaeeeseeaneesseaeeeeas 69
Mario Gonzéalez, Monalisa Godeiro, Andressa Santiso, Gabriela Nascimento

PO097: BLADE DEFECT FORECASTING FOR THE WIND INDUSTRY ...ccceoviiiiiiiiniienieecieeeeeenveeeeene 70
Anders Rapke, Morten Handberg

PO098: MODELLING AND OPTIMISING OFFSHORE WIND LEVELISED COST OF
ENERGY BASED ON RELIABILITY AND MAINTENANCE IMPROVEMENTS .......ccccoviiiiiiiieieee. 71
Cuong Dao, Behzad Kazemtabrizi, Christopher Crabtree, Xiangyu Li

PO099: IMPACTS OF RELIABILITY AND COST UNCERTAINTIES ON OFFSHORE WIND
TURBINE OPERATIONAL SIMULATION AND COST OF ENERGY ESTIMATION .......ccccceevvveviiennne 72
Cuong Dao, Behzad Kazemtabrizi, Christopher Crabtree, Xiangyu Li

PO100: FLOATING INSTALLATION ON DYNAMIC POSITIONING OF A 4M MONOPILE
USING A COMBINED VIBRO, LIFTING AND UPENDING TOOL ......cccccecteiieiriinieieienieieieeieeere e 73
R. Hasselaar, R. Atkinson, J. Tempel

PO101: OFFSHORE DEMONSTRATION OF A SLIP JOINT ....ccoeiiiirieiriiieirieeeeieie e 74
J. Tempel, T. Kamphuis, R. Hasselaar

PO103: AVAILABILITY ANALYSIS FOR DIFFERENT OFFSHORE WIND FARM
ELECTRICAL CONNECTION TOPOLOGIES ......ccciiiitiiiiiaiietitet ettt 75
Xiangyu Li, Cuong Dao, Behzad Kazemtabrizi, Christopher Crabtree

PO104: CREW TRANSFER VESSEL CHOICE OPTIMIZATION BASED ON YIELD-BASED
AVAILABILITY OF AN OFFSHORE WIND FARM ....c.ooiiiiiiiiiiieieirieeste et 76
Jorrit-Jan Serraris, Erik-Jan Ridder, Jarmo Ling

PO105: CAPTURING SYNERGIES IN OPERATIONAL OFFSHORE WINDFARMS - A
PRACTICAL APPROACH TO OPEX OPTIMIZATION........ectiiieiirieieiieieieieteseeeieste ettt 77
Lars Nagstrup Conradsen

PO106: EURO PALLET FOR TOWER SECTIONS CONCRETE INDUSTRIALIZATION.......uveveeeeeeanen. 78
Christian Munk Jensen, Kim D. Jensen

PO107: WIND PROFILE USAGE IN WIND FARM INSTALLATION CAMPAIGN
STIMULATIONS ..ottt et etetest ettt sesessesese st sesessesesaseesesassesesestsesassesesassesesessesesessesesessesesenesesenssens 79
Charlotte Obhrai, Oyegbile David, Ole Endrerud

PO108: SUMMARY OF THE GRAVITY BASED WIND TURBINE FOUNDATION JOINT
INDUSTRY PROJECT(GBS WIND JIP) ..cctiiiiieeiieeiteiiteettesite ettt e eteesbeeeaeesbeesnaeesnbaesnseessseesnseesssasnssenns 80
Erik-Jan De Ridder

PO110: SPEEDING UP FOUNDATION INSTALLATION BY USING MOTION
COMPENSATION TECHNOLOGY ..ottt ettt ettt st s s bt s b esessensesesseneenennen 81
Jurgen Zijlmans



POI111: QUALITY ASSURANCE WITH DRONES FOR ON- AND OFFSHORE WIND
U R BIIN E S . 82
Robert Hormann

PO112: THE DISRUPTIVE POTENTIAL FOR SERVICE OPERATIONS VESSELS TO
DRASTICALLY REDUCE ACCESS BASED OPERATIONAL COSTS FOR OFFSHORE WIND

Miss Jade McMorland

PO113: OFF-GRID DEHUMIDIFIER SOLUTION FOR PROTECTING TRANSITION PIECES
AGAINST THE AFFECTS OF SALT AND MOIST AILR ....oooieeeeeeeeeeeeeeeeeeeeee e aeaaasaassaeaeaeannes 84
Thomas Regnnow

PO114: DISTRIBUTED FIBRE OPTIC SENSING SELECTION HANDBOOK FOR POWER
CABLE MONITORING ......cooiiiiiiiieitie oottt ettt ettt et e e e et e e eaae e et e eateesateeeaaeeeraeesnseesnseesaneens 85
Etienne Rochat, Alexandre Gov, Fabien Ravet, Matthieu Currat

PO115: ATOMS: A GAME-CHANGER SYSTEM FOR OFFSHORE WIND LARGE
CORRECTIVE MAINTENANCE. BRINGING ONSHORE MEANS TO THE SEA. ..., 86
José Serna, Javier Nieto

PO118: A COMPARATIVE PERFORMANCE EVALUATION FRAMEWORK FOR POWER
BASED WIND TURBINE CONDITION MONITORING APPROACHES ........cccooviiiiiieeeneeeesecene 87
Usama Aziz, Sylvie Charbonnier, Christophe Berenguer, Alexis Lebranchu, Frederic Prevost

PO119: DRIVETRAIN FAULT DETECTION OF MULTI-MEGAWATT OFFSHORE WIND
TURBINES BY STATISTICAL LEARNING......cccctiittiitiiinitenieteeee ettt st st 88
Farid K. Moghadam, Amir R. Nejad, Rasmus M. Hviid, Zhenyou Zhang

PO122: LEGAL RISKS AND DISPUTES IN WIND EQUIPMENT SEA TRANSPORTATION .................. 89
Miquel Roca

PO123: A ROBOTIC SHEAROGRAPHY SYSTEM FOR WIND TURBINE BLADE
INSPECTION ON-SITE ...ttt ettt ettt sttt sttt ettt s ettt aeseana 90
Jianxin Gao, Haitao Zheng, Vitor Rosas, Makis Pachos, Jan Seton, Xabier Echarte Azcarate

PO124: THE POWER PERFORMANCE TESTING RESULTS AND UNCERTAINTY

ANALYSIS FOR A 3 MW OFFSHORE WIND TURBINE WITH NACELLE TRANSFER

FUNGCTION ...ttt ettt ettt et e et e e teeesaee e tseeseeessseasseeassseesseeessseensaeesssaensseenssaansseessseensaeenssaensesenssennsens 91
Keonhoon Kim, Pyungho Shin, Jinjae Lee

RESOURCE ASSESSMENT

PO126: WINDCUBE CLASSIFICATION: TOWARD 0% STANDARD UNCERTAINTY .....ccocevvririennene 92
Paul Mazoyer, P. Allain, L. Pontreau

PO128: LONG TERM COMPARISON OF SPINNER ANEMOMETER AND NACELLE LIDAR

DATA FOR AN OFFSHORE WIND FARM - INSIGHTS FROM THE PERFORMANCE

TRANSPARENCY PROJECT (PTP) ..uviiiitietieieeeteteteete ettt ettt ettt eve et et eveeteasaesseasesaeeveeveensennens 93
Katrin Ritter, Paula Arranz

PO130: UNDERSTANDING REMOTE SENSOR CALIBRATION UNCERTAINTIES. THE
CASE OF A NACELLE-MOUNTED PULSED LIDAR .....cceoittiiinirieieiiteieiesteteiesieeee et 94
Julien Tissot, Kevin Filippini



PO133: IEC 61400-50-3: STANDARDISATION OF NACELLE MOUNTED LIDAR

MEASUREMENT FOR OFFSHORE WIND TURBINE POWER PERFORMANCE

VERIFICATION ...ttt ettt ettt ettt et e st es e esa e s estesseeteeseestesteneansesseseeseeseeseansansensansessesseeneaseannans 95
Rozenn Wagner

PO135: THE INFLUENCE OF A NACELLE BASED ANEMOMETER WIND SPEED ON THE
POWER CURVE EVALUATION......coottitiittitinttetteteete ettt ettt sttt ettt et siae st e sbeeneeenaeeaeesaeenne 96
Anna Wegner, Sebastian Mechler, Nora Denecke

PO136: TRAIN*WIND, OR HOW LARGE IS AN INFINITE WIND FARM?......c.ccvirieiiiieineneeeeseeeenne 97
G. Giebel, T. Gocmen, J. Mann, A. Semprevivia, H. Lund, J. Reuder, J. Bange, F. Porte-Agel

PO138: A COMPARISON OF VARIOUS TYPES OF FLOATING LIDAR DEVICE’S

TURBULENCE INTENSITY MEASUREMENTS COMPARED TO TRADITIONAL CUP

ANEMOMETRY ..ottt sttt e s bt s bt e st e b et e st e b e b e st ebe b e st ese et eneeseeseneenenbeneenenee 98
Matt Smith, Mark Pitter, Scott Wylie

PO139: EOLOS FLS200 TEST CASE: ACCURACY AND SENSITIVITY ANALYSIS OF THE

THREE-SECOND GUST AND TURBULENCE INTENSITY WHEN COMPARED TO AN

OFFSHORE MET MAST . ...ttt ettt ettt et e st e st esabeesbeesebaessbeessbeessseesnseessseesssaennseessseessseessseensseens 99
Adria Miquel, Maria Bellanco, Rajai Aghabi

PO140: TECHNOLOGICAL ADVANCEMENTS AND BANKABILITY OF FLIDAR .......cccooovveiviiiiinn. 100
Elie Gournay

PO142: IEA WIND TASK 36 FORECASTING — PHASE L ......ccoooiiiiieeieeeteeeeeeeeeeeeeeeeeeeve e 101
G. Giebel, W. Shaw, H. Frank, C. Draxl, P. Pinson, J. Zack, G. Kariniotakis, C. Mohrlen, R.
Bessa

PO143: DEVELOPING MULTI POINT CUMULATIVE SEMIVARIOGRAM (MPTSV)
METHOD FOR SPATIAL FORECAST OF OPERATING WINDFARM VARIABLES......ccccvveeen. 102
Murat Durak, Ahmet Sahin

PO144: TROPICAL CYCLONES MODELLING WITH WRF-AHW ....cccccooiiiiiiiiiinieeieeeeeeeeeee e 103
Jesper Nissen, Patrick Grode, Jacob Sorensen

PO145: EXTRAPOLATING WIND FIELD A HUB HEIGHT FROM SYNTHETIC APERTURE

RADAR AND ENSEMBLE OF WEATHER AND RESEARCH FORECASTS WIND

ESTIMATES ...ttt ettt ettt et e et e et e e bt e e taeeabeeestaeasseeansaaasseeassaeasseearseassseeanseeesseeansaesssesanseennns 104
M. Diallo, Y. Roustan, E. Dupont

PO146: THE NEW FRONTIER IN NUMERICAL METOCEAN MODELLING: COUPLED
HIGH-RESOLUTION ATMOSPHERE WAVE INTERACTIONS [POSTER AWARD WINNER]............. 105
Evert Wiegant, Peter Baas, Remco Verzijlbergh, Bas Reijmerink, Sofia Caires

PO149: OFFSHORE WIND RESOURCE MAPPING OF THE EUROPEAN SEAS FOR THE

NEW EUROPEAN WIND ATLAS ...ttt ettt sttesteesiteesaeesiteessaeessseessseesssasssseesssaesssessssesnnseens 106
Charlotte Hasager, Andrea Hahmann, Tobias Ahsbahs, loanna Karagali, Tija Sile, Merete
Badger, Jakob Mann

PO150: IMPROVED OCEAN WAVE CONDITIONS FOR THE DESIGN OF OFFSHORE
WIND FARMS USING DATA ASSIMILATION ....ooootiiiiiieie ettt eeeeeeeteesveesveesaeeereessvaesssaesnseennns 107
Natacha Fery, Jesper Mariegaard

PO151: SPECTRAL CORRECTION TO RECOVER FULL 10MIN VARIABILITY FROM
HOURLY MESOSCALE DATA ..ottt ettt sttt ettt sttt se s essenas 108
Lasse Svenningsen, Bo Jacobsen, Morten Thogersen



PO152: COASTAL WIND MEASUREMENTS USING A DUAL SCANNING LIDAR SYSTEM............. 109
Susumu Shimada, Teruo Ohsawa, Satoshi Nakamura, Yuko Takeyama, Tetsuya Kogaki,
Masaki Furukawa

PO153: LEADING EDGE EROSION: PRECIPITATION MEASUREMENTS OFFSHORE...................... 110
Anna-Maria Tilg, Flemming Vejen, Charlotte Hasager

PO156: UNCERTAINTY OF SPINNER ANEMOMETER WIND SPEED MEASUREMENTS.................. 111
P. Gomez, T. Pedersen, U. Paulsen, H. Villanueva

PO157: HUB-HEIGHT WIND RESOURCE ESTIMATION BASED ON YEAR-ROUND MET

MAST AND SHORT-TERM LIDAR OBSERVATIONS........oootiiiiieeiteriteniee et eieesree e e sreesveesbeesneeenne 112
Takumi Tsuji, Teruo Ohsawa, Mizuki Konagaya, Toshinari Mito, Keita Asechi, Susumu
Shimada, Hiroshi Hayashi

PO158: UPPER-LEVEL WIND RESOURCE ASSESSMENT OVER JAPAN FOR AIRBORNE
WIND TURBINES . ...ttt s s sss s s s s msmnmsmnmnmnnnnnn 113
Ikui Lin, Teruo Ohsawa, Takeshi Misaki

PO160: LINKING CALCULATION OF WAKES FROM OFFSHORE WIND FARM CLUSTER

TO THE DANISH POWER INTEGRATION SYSTEM [POSTER AWARD WINNER] .......ccooceirineinne 114
Xiaoli Larsén, P. Volker, M. Imberger, J. Fischereit, M. Koivisto, K. Das, P. Kanellas, P.
Sorensen, E. Langor, M. Duin, Kishore, S. Hawkins, P. Maule, T. Ahsbahs, J. Du, A.
Hahmann, N. Davis, S. Ott, J. Badger

PO164: TEMPORAL WAKE MODELING, VALIDATION WITH ISPIN MEASUREMENT
AND PRODUCTION DATA AT OFFSHORE WINDFARM ......cccccooiieiriiieiinieieitsieieiesieeeeeeieee e 115
Henrik Pedersen, Wiebke Langreder, Adit Kishore, Harald Hohlen

PO165: THE OWA WAKE MODELING CHALLENGE BLIND TESTS ...ttt 116
Javier Sanz Rodrigo, Fernando Borbon Guillen, Pedro Miguel Fernandes Correia, Pawel
Gancarski, Bibiana Garcia Hevia

PO166: MEASURING EFFECTS OF THE BORKUM RIFFGRUND 1 WIND FARM ON FINO1
BY MEANS OF LONG RANGE LIDAR.......coceiitiiteiiieieieteteenteiesestesesessete e stssesessesesessssesassesesessssesessesesannns 117
Juan-José Trujillo, Beatriz Canadillas, Alexander Ehmsen, Tom Neumann

PO170: WIND OFFSHORE SEALS — TRENDS AND LIMITATIONS FOR SIZE AND LIFE
TIME? e 118
Marcel Schreiner

TURBINE TECHNOLOGY

PO171: UPDATE ON THE PROJECT INTEGRATED IMPLEMENTATION OF INDUSTRIAL
INNOVATIONS FOR OFFSHORE WIND COST REDUCTION — AN EU FUNDED PROJECT............... 119
Jesper Moeller

PO172: APPLICATION AND APPLICABILITY ANALYSIS OF SCANNING LIDAR IN
POWER CURVE TEST OF OFFSHORE WIND TURBINE........ccccccoretinirieinieiiinieieerieieesieiereseeieeseieens 120
Libing Zou, Yufeng Wei

PO175: IMPACT AND PUSHOVER ANALYSIS FOR JACKET WIND TURBINE
FOUNDATION ...ttt ettt ettt ettt ettt b e st b s es st enees e b en e e st as e st es e b enteseabenseneabeneenenen 121
Dong Ma, Libing Zou, Di Wu



PO176: ADVANCED METHODS TO ANALYZE GRAVITY BASE FOUNDATIONS
HY DRODYNADMICS . ..o eeeseeeseseseseeesesenmsenesssenmsesmnenenesmnmnmnnnmnnnmnnnnnn 122
J. Sarmiento, S. Fernandez, R. Guanche, C. Polimon, J. Pereira, J. Remon

PO177: OUTPUT BASED METHODS FOR IN-SITU FATIGUE MONITORING FOR DESIGN
OPTIMIZATION AND LIFE TIME EXTENSION OF MONOPILE FOUNDATIONS.........cceevieviiieeieene 123
M. Henkel, W. Weijtjens, C. Devriendt

PO178: AN OVERVIEW OF IN-SITU MONITORING RESULTS ON SITE SPECIFIC

DAMPING FOR CLOSING THE FEEDBACK-LOOP BETWEEN MEASUREMENTS AND

DESIGN OF BOTTOM FIXED FOUNDATIONS . .......ottoiieit ettt eiteeeeeteesveesteesaeeenseesnvaessseesnseannns 124
C. Devriendt, W. Weijtjens

PO179: MONOPILE LATERAL PILE-SOIL INTERACTION CALIBRATION FROM
LONGTERM IN-SITU MONITORING DATA .....ccooteiiiririeinieieinieietnieietnneteenteteesneteesseneesretesesnenesesneneens 125
Bruno Stuyts, W. Weijtjens, C. Devriendt

PO181: INSTALLATION OF MP’S WITH VIBRATORY HAMMERS REDUCES
INSTALLATION TIME SIGNIFICANTLY ..ottt sttt 126
Martijn Schols

PO182: NEW TYPE OF SUCTION BUCKETS — EXPERIENCES FROM TESTING A FULL-
SCALE BUCKET ...ttt sttt sttt sttt st b e st b e st e e bt b et sttt eb e st et ebe s be e ebeste e enenee 127
Jesper Moeller

PO183: OFFSHORE INSTALLATION AND TESTING OF A SLIP JOINT CONNECTION
BETWEEN MONOPILE AND WIND TURBINE TOWER.......c.ccociiiiiiiiieniieiiteeieeeiee e 128
T. Kamphuis, J. Tempel

PO185: IMPROVED FATIGUE LIFE OF WELDED JACKET CONNECTIONS ......ccectviieiniieinieieenes 129
James Sinfield, Philippe Thibaux, Marc Vanderschueren

PO187: INVESTIGATION OF PITTING IN STEEL BELOW THE CORROSION LAYER FROM
DECOMMISSIONED SUCTION BUCKET USING X-RAY TOMOGRAPHY ......ccecovivrriirieiiirieiiereienns 130
S. Faester, A. Abrahamsen, C. Klingaa, A. Sarhadi, M. Eder, H. Danielsen

PO188: CHARACTERISATION OF THE OFFSHORE PRECIPITATION ENVIRONMENT TO
HELP COMBAT LEADING EDGE EROSION IN WIND TURBINE BLADES........cccccoooiiieeeeeeeeieeee 131
Robbie Herring, Kirsten Dyer, Carwyn Ward

PO189: LUBRICANT FORMULATION — ITS INFLUENCE ON COPPER ALLOY
CORROSION IN WIND TURBINE GEARBOXES. ......c.ooiriiiiiieireieteieseeeteeieee ettt 132
UIf Rieper, Warren Cates, Peter Morrey, Sameer Sathaye

PO190: CASE STUDY OF PITCH BEARING PERFORMANCE REVIEW UNDER
INDIVIDUAL PITCH CONTROL BASED ON SCADA DATA FROM 7MW TURBINE .........c.ccccoveuenen. 133
W. Song, A. Karikari-Boateng, H. Lee

PO191: INVESTIGATION OF LOADS ON THE HIGH SPEED SHAFT WIND TURBINE
GEARBOX COMPONENTS CONSIDERING MISALIGNMENTS ......c.oociiiiiirieineneereneeeieseeeeie e 134
Alexander Krause, Georg Jacobs, Dennis Bosse, Jonas Gnauert, Christoph Baumann

PO192: CONSTRUCTING FAST AND ACCURATE ANALYTICAL MODELS FOR MAIN-
BEARINGS IN WIND TURBINES.......cooiiiiiiieieiteetietete ettt ettt ese b s eseseneenen 135
James Stirling, E. Hart, A. Amiri, A. McDonald



PO193: MITIGATING EXTREME LOADS ON TURBINES DURING GRID LOSS .....ccovviiiiiieiieeeieeens 136
Konstanze Kélle, John Tande, Karl Merz

PO194: DEVELOPING BLADE LEADING EDGE PROTECTION (LEP) SYSTEMS.......ccooviviieeiieeieens 137
Kirsten Dyer, Robbie Herring, Imad Ouachan, Grant Leishman

PO195: REPAIR AND PROTECTION OF WIND TURBINE BLADES: COMPUTATIONAL
IMODELLING ...ttt ettt ettt ekttt h et et b s es bt e e bt e e e st b et es e b ensese b et eseabensenenen 138
Leon Mishnaevsky Jr.

PO196: ON MOTION REDUCTION CONTROL OF OFFSHORE WIND TURBINE BY USING
MULTIPLE TUNED LIQUID DAMPERS ...ttt e 139
Bang-Fuh Chen, Shao-Hua Chung

PO197: LEADING EDGE EROSION THE STATE OF THE ART RESEARCH RESULTS......cccccoeuenenne. 140
Charlotte Hasager, Leon Mishnaevsky Jr. Christian Bak

PO198: LOAD ANALYSIS FOR THE DESIGN OF PLAIN BEARINGS FOR USE AS MAIN
BEARINGS IN WIND TURBINES.........ccoiitiiiitetiieteiiiete ittt ettt sse ettt ssssesassesesessssesensesesenens 141
Alexander Krause, Amadeus Rolink, Georg Jacobs, Dennis Bosse, Tim Schroder

PO199: INVESTIGATIONS ON WEAR MECHANISMS IN OSCILLATING BALL BEARINGS ............ 142
Peter Schonemeier, G. Poll

PO202: ALLEVIATING CYCLONE AND EARTHQUAKE CHALLENGES FOR WIND
FARMS (ACE) ..ottt ettt ettt ettt ettt et s et et s e st ete et e st ese e s e ssesees e st essesesseseesessese et easeseasesseneass 143
Lars Klett, Marcus Klose, Robert Kasch

PO203: OFFSHORE CONVERTERS FOR MULTIMEGAWATT WIND TURBINES........cccccvviiiiiiieens 144
Alberto Barcia, Jokin Aguirrezabal, lon Etxarri

PO204: GENERATOR AIR GAP SENSITIVITY REGARDING GRAVITY, WIND LOADS
AND MAGNETIC PULL OF DIRECT DRIVE WIND TURBINES........ccccoovtiiiiiiiinieeeeeiee e 145
Abdul Baseer, Paolo Andreani, Ralf Schelenz, Georg Jacobs

PO205: THE BENEFITS OF AN UPWIND ROTOR SWEPT AREA NACELLE MOUNTED
LIDAR MEASUREMENT AND THE DETECTION OF INCOMING WAKES........ccccoiiiiieieeeee e, 146
C. Slinger, M. Harris, C. Ratti, G. Sivamani, M. Smith

PO207: AN APPROACH OF ANALYZING SCADA DATA WITHOUT OPERATING STATUS
APPLIED ON TURBINE PERFORMANCE ASSESSMENT ......ccoeiiiiiririiieiieieerieieiesteeeiesieee e 147
Pengyun Ji, Zhengming Zhu, Xin Xie, Li Wang

PO209: FIELD DEMONSTRATION OF INTEGRAL LOAD MEASUREMENTS TAILORED
TO ADVANCED OFFSHORE WIND TURBINE BLADES.......ccoiootiiiieteeteeeeeeee ettt 148
Nora Denecke, Christian Kress, Sebastian Mechler, Mario Nitschke

PO210: INFLUENCE OF STIFFENING RINGS ON THE LOAD DISTRIBUTION OF PITCH
BIEARINGS ..o ssss s ssesesesmseensnnmnesmnnnnnnnnnnnnnnnnnn 149
A. Loriemi, G. Jacobs, D. Bosse

PO212: IMPORTANT DRIVETRAIN DESIGN GOALS OVER THE LIFETIME — A MODEL
BASED COMPARISON OF ON- AND OFFSHORE APPLICATION.........oooiiiiiiiiiieieeeieceee et 150
Freia Harzendorf

PO213: QUICK WIND TURBINE LOAD EVALUATION BASED ON A LINEAR MODEL .................... 151
Georg R. Pirrung, Eric J. Rose, Leonardo Bergami



PO214: ENHANCED ADDED SYSTEM DAMPING EVALUATED BY FULL-SCALE WIND
TURBINE TESTING ....cutiiiiiieit ettt ettt e steestteesteestveeseveessbeessseessseesssaassseessseassseesssesssseesssessseesssesssseennns 152
M. Damgaard, P. Lindegaard, P. Mortensen

PO215: REDUCING UNCERTAINTY IN OFFSHORE WIND SPEED AND TURBULENCE
INTENSITY PROFILES TO OPTIMISE TURBINE SYSTEM DESIGN......cccoiiiiiiiiiiienieeciee e 153
Gus Jeans, Dave Quantrell, Andrew Watson, Laure Grignon, Gil Lizcano

PO216: STRUCTURAL VALIDATION OF A RECYCLABLE THERMOPLASTIC
COMPOSITE WIND TURBINE BLADE [POSTER AWARD WINNER]......ccooceoiiimiinineiniierereeine 154
Ryan Beach

PO217: LIMITATIONS OF LEGACY CERTIFICATION STANDARDS AND POTENTIAL
BENEFITS OF NEW STANDARDS DEMONSTRATED ON A REPRESENTATIVE 100M

Christopher Harrison

INTEGRATING THE ECO SYSTEM & ENERGY SYSTEM....cccoiiiiniiiiiiieiiiencneneeeceeere e 156
N/A

PRESENTATIONS

EUROPECHE - VARIETY IN VESSEL TYPES AND SIZES.......coooiviiieiveeeeeeeeesseeseessessessessesssssess v 160
N/A

HOW TO DELIVER 450 GW BY 2050 .....ccooiiiiiiiiieteientetene ettt sttt sttt e sae s s eaeeee 163

G. Groebler

LARGE-SCALE DEPLOYMENT OF NEW GENERATION TURBINES OF 13+ MW WILL BE
NEEDED, AND FAST, TO REACH THE HIGH VOLUMES EXPECTED BY 2050 ......cccceovvveviiieivieennee 170
H. Stiesdal

HOW TO SUPPORT THE WIND TURBINE OF THE FUTURE...7 .....cccciiiiiiiiieteecieeeeecee e 174
F. Hengeveld

DATA DRIVEN FATIGUE MONITORING FOR LIFE TIME EXTENSION OF MONOPILE
FOUNDATIONS ...ttt e et e e e e e e e et e s e et e e s et eesaeaaeessaaeeesaaeeesseaseessaseeseareeeessanns 184
M. Henkel

OFFSHORE INSTALLATION AND TESTING OF A SLIP JOINT CONNECTION BETWEEN
A MONOPILE AND WIND TURBINE TOWER. ......ccccioiiiiitiiieeiie ettt sve e sveesveeenveeenne 195
T. Kamphuis

GLOBAL MARKETS: OFFSHORE WIND THE EUROPEAN OVERVIEW.......cooooiiiiiiiieieeeeeee e 203
D. Fraile, C. Grotz

GLOBAL MARKETS: OFFSHORE WIND THE EUROPEAN OVERVIEW.......cooooiiiiiiiiiiieeeie e 217
D. Fraile, C. Grotz

SUPPORT FOR RENEWABLE ENERGY SOURCES IN POLAND TOWARDS OFFSHORE
A. Krasnodebski

OFFSHORE WIND DEPLOYMENT IN FRANCE: LET’S START! ....oooiiiiiiiiie e 238
M. Monnier



OFFSHORE WIND IN GERMANY - REGULATIONS, INCENTIVES & BUSINESS

OPPORTUNITIES ...ttt et e et e e e et e e et e e e et e e s eaaeeeseaeeeeseaateeseaeteeseaeeessnnaeeesanaeeas 247
A. Mummert

OFFSHORE WIND PROJECT INTELLIGENCE - UK MARKET UPDATE .......oooviiiiiiieeeeeeeeeeeee 257
M. Smith

INDUSTRY PERSPECTIVE ON THE SUPPLY-CHAIN SIEMENS GAMESA RENEWABLE
ENERGY .ottt e e e e e e e e et e e et e e e et e e e et e e e ee et e e e e tee e e aeeeeaateeeatreesanas 266
F. Costello

U.S. OUTER CONTINENTAL SHELF RENEWABLE ENERGY .....ccccootniiimniiiinieiinnieeineierenieieesneieens 269
L. Feinberg

PUBLIC LAW INSURANCE - INCREASING BANKABILITY AND STABILIZATION OF

REVENUE STREAM ...ttt s s ssssss s s s s mnmsmnmnmnnnnnn 281
W. Brooks
WINDEUROPE 2019 — REVENUE STREAMS .....ooiiitiiiiieeeeeeeeeee ettt ettt ae e s s 282

W. Fruergaard

THE REGULATORS PERSPECTIVE; AVIATION SAFETY AND THE WIND INDUSTRY ................. 283
K. Clemmesen

MARITIME SECURITY, GOVERNMENTAL OPERATIONS AND WINDFARMS......cccccoeiviiieeiieeeenns 290
J. De Beurme

MITIGATING AIR DEFENCE ISSUES THROUGH THE OFFSHORE WIND SECTOR DEAL ............... 292
R. Green, D. Goncalves-Collins

PROJECT GREEN BLADE - WORKING WITH THE UK MOD TO MITIGATE THE IMPACTS
OF WIND TURBINES ON AVIATION RADAR .......coooiiiiiiiieeieeeeeeee ettt ettt s 298
S. Smith, A. Mackenzie

RADAR INTERFERENCE MITIGATION STRATEGIES; ADVANCES AND KEY
CHALLENGES ...ttt ettt e e e ee e e et eeaeeea e et e e e e st eeaeeeeeeeaeeeaesese st e st enaeeeeeeeneeeeeeenneeanens 303
A. Nevin

OWP AND BIODIVERSITY ..ottt ettt ettt et eat ettt st st at et e e e e eaesetesatesasesseensesatesasesneenseenneas 312
G. Carbone

MARITIME SPATIAL PLANNING AND ENVIRONMENTAL ASSESSMENTS - FROM
POLICY TO PRACTICE ...ttt ettt ettt e e e e et e e e e e e eeaaae e e e e e e e eesaaaeeeeeessnnnannees 318
I. Lukic

IEA -OFFSHORE WIND OQUTLOOK ......cooiiiiiiiiiieee ettt e e eeeaae e e e e e e esesaaaseeesesssssanseeeeesssssannees 325
B. Wanner

SUMMARY OF THE GBS WIND JIP - GRAVITY BASED WIND TURBINE FOUNDATION
JOINT INDUSTRY PROUJECT ...ttt a s ae st s s s asss s s ssssssssasasssssssssssasasssannsannnnnn 329
E.-J. de Ridder

FLOATING INSTALLATION ON DYNAMIC POSITIONING OF A 4M MONOPILE USING A
COMBINED VIBRO, LIFTING AND UPENDING TOOL ......oooiitiiiiiiiiieieeeeee et eeaaaees 336
R. Hasselaar



EURO PALLET FOR TOWER SECTIONS - CONCRETE INDUSTRIALIZATION ......ooovvevviiiiiiieeeeeene 348
K. Jensen, C. Jensen

ATOMS TECHNOLOGY: A GAME CHANGER FOR LARGE CORRECTIVE

MAINTENANCE OF BOTTOM-FIXED AND FLOATING OFFSHORE WIND TURBINES ................... 356
J. Serna

ROADMAP TO BOOST RESEARCH AND DE-RISK WIND ENERGY INNOVATION........c..ccevveueenn. 363
A. Cronin

AN OFFSHORE WIND RESEARCH LIGHTHOUSE INITIATIVE .....ooooiiiiiiiie e 368
J. Tande

WINDEUROPE OFFSHORE COPENHAGEN - R&I PRIORITIES.........cooooiiiiieeeeeeceeeeeeeeeeee e 373
E. Van Iperen

AUTOMATIC INTELLIGENT EAGLE DETECTION, DETERRENT AND BLADE-EVENT
MONITORING ..o 377
R. Albertani, K. Clocker, C. Hu, M. Johnston

STRUCTURAL VALIDATION OF A 13M THERMOPLASTIC WIND TURBINE BLADE...................... 386
R. Beach

EDGEWISE VIBRATION CONTROL OF SPAR TYPE FLOATING WIND TURBINE TOWER
USING SMA BASED NON-LINEAR TMD ......ccctniiiiiiieiininieinieieerieieeteieeresieiceeieresesseseesnesesesseneesnenenens 392
S. Das, A. Chakraborty

DEVELOPING BLADE LEADING EDGE PROTECTION (LEP) SYSTEMS .......ccooioiiiceeeeeee et 402
K. Dyer

LIMITATIONS OF LEGACY CERTIFICATION STANDARDS AND BENEFITS OF NEW

STANDARDS DEMONSTRATED ON A 100M WIND TURBINE BLADE .......cc.cooovoviiiiiiiiiiiceieeeeeee 408
C. Harrison

NORTH SEA REGION ENERGY SYSTEM TOWARDS 2050: INTEGRATED OFFSHORE
GRID AND SECTOR COUPLILNG DRIVE OFFSHORE WIND INSTALLATIONS......cooovviiiiiiiiiiiiininin. 416
M. Koivisto, J. Gea-Bermudez, P. Kanellas, K. Das, P. Sorensen

SYSTEMS ENGINEERING FOR FLOATING WIND: DEVELOPING TOOLS FOR
INTEGRATED DESIGN AND OPTIMIZATION .....c.oiiiiiiiiieirienieiesiestee ettt sttt sttt esne 421
F. Lemmer, W. Yu, S. Zhou, S. Raach, P. Cheng

MULTI-SENSOR DETECTION SYSTEMS PAVE THE WAY FOR AUTOMATED
MONITORING OF BIRD BEHAVIOUR IN OFFSHORE WIND FARMS ......cooiiiiiiieeee e 432
H. Skov

CASE STUDY OF PITCH BEARING PERFORMANCE REVIEW UNDER IPC BASED ON
SCADA DATA FROM TIMW LDT ..ottt ettt ettt eve e s vassteeebe s esaeensaeessaeessaesnsaasnsesenssaenseas 442
W. Song, A. Karikari-Boateng, H. Lee

MODEL TESTING OF A MULTI-USE NORTH SEA FARM ....ccccoioiiimiiiiniieineeetnreeeesenee e 450
F. Spaargaren

CONSTRUCTING FAST AND ACCURATE ANALYTICAL MODELS FOR MAIN-
BEARINGS IN WIND TURBINES.......ooootiiitieie ettt ettt ett e eeeeteesaeeebeessteessseesssaaenseesnseessseeanseennns 460
J. Stirling



SUBSEA CABLE MANAGEMENT: FAILURE TRENDING FOR OFFSHORE WIND. ........cccceccveninenen. 469
C. Strang-Moran

MONOPILE LATERAL RESPONSE CALIBRATION FROM LONG-TERM IN-SITU STRAIN
MEASUREMENTS ...ttt ettt ettt ettt ettt st s bt e sbe e s bt emaeeatesatesbee bt enbeeanens 476
B. Stuyts, W. Weijtjens, C. Devriendt

DC VS AC - THE BATTLE CONTINUES .....ooutitiiiiieieiee ettt 488
T. Worzyk

NEW ERA OF CHINESE OFFSHORE WIND POWER ......c.ccocotimiiiiniieinnieineetreieeeeieeresieieseeiei s 495
Q. Zhao

BLUESATH PROJECT - 10MW SCALED PROTOTYPE DEPLOYMENT IN THE
CANTABRIAN SEA USING INNOVATIVE SATH FLOATING WIND TECHNOLOGY ....oevvvvvevvvinnnnns 511
D. Carrascosa

MOORING SYSTEM FAILURES IMPACT ON DYNAMIC CABLING SYSTEM - A RISK
MITIGATION STUDY ..ot e et e et e e e et e e e eeaaeeseetaeeeeeaaeeeeensreesenaneesennreeeeennns 518
P. Foxton, R. Snorrason

OPERATIONS AND MAINTENANCE MODELLING OF FLOATING HYBRID SYSTEMS................... 525
A. Gray

CARBON TRUST’S FLOATING WIND JIP - HIGH VOLTAGE DYNAMIC EXPORT CABLES
- OVERCOMING THE BIGGEST BARRIERS TO THE REALISATION OF COMMERIAL

SCALE FLOATING WIND " ...ttt ettt et ettt ettt ete s eaaeeae e e taesteseenseeaseesraeeneas 529
R. Shanahan

CURRENT EU LEGISLATION IMPACTING OFFSHORE GRID DEVELOPMENT .......ccoooviiiiiiiieeeea. 536
N/A

THE EPICENTRE OF EUROPE'S E-TRANSITION ......ooiiiiiiiiiiiiiie ettt ettt st sae e enns 537
N/A

PAVING THE WAY TO FUTURE OFFSHORE WIND BY COMPILING METOCEAN DATA
AND STATISTICS INTO A WEB-BASED DATABASE WITH FOCUS ON DUTCH

OFFSHORE WIND FARMS AND HOLLANDSE KUST (NOORD).....ccccteeitiiiienieeeiieeieeeieesieeevee e 539
M. Golestani

THE IMPACTS OF AN UNCERTAIN CLIMATE ON OFFSHORE WIND OPERATIONS ........ccccccceeee. 549
E. Kay

WIND PROFILE USAGE IN WIND FARM INSTALLATION CAMPAIGN SIMULATIONS.......cccvvv... 564
C. Obhrai

DETERMINING OFFSHORE WIND INSTALLATION TIMES USING MACHINE LEARNING
AND OPEN DATA ..ottt ettt ettt sttt et et et e st et e e st et e eseestensensanseeseeseeseeaeeneensensesseseasesaeeneeneenes 572
B. Tranberg, K. Kratmann, J. Stege

REDUCING THE UNCERTAINTY IN THE AEP ESTIMATE USING DOWA .......cccoiiiiiiiinieeiieeieee 581
B. Bulder, E. Bot, I. Wijnant, C. de Valk, J. Wagenaar

IMPROVED WAVE CONDITIONS FOR THE DESIGN OF OFFSHORE WIND FARMS USING
DATA ASSIMILATION. ...ttt ittt ettt ettt eette e tte et e e teeeteeetaeesseeassaaesseeassaeesseesnseasssesanseeesseesnseesssesaseennns 590
N. Fery, J. Mariegaard



A ROBOTIC SHEAROGRAPHY SYSTEM FOR WIND TURBINE BLADE INSPECTION ON-

N U N T 596
J. Gao

ADVANCED TOOL TO OPTIMIZE THE O&M ACTIVITIES FOR OFFSHORE WINDFARMS............. 601
R. Guanche

OFFSHORE WIND RESOURCE MAPPING IN THE EUROPEAN SEAS IN THE NEW
EUROPEAN WIND ATLAS ...ttt ettt ettt b et s b et s b e s nnen 609
C. Hasager, A. Hahmann, T. Ahshahs, I. Karagali, T. Sile, M. Badger, J. Mann

MEASURING EFFECTS OF BORKUM RIFFGRUND 1 WIND FARM ON FINO1 BY MEANS
OF LONG RAGE LIDAR.....coootitiietitiietietestett ettt sttt sttt sttt te st etesaestssesseseesesseseesasseseesessessesesseseasens 618
J.-J. Trujillo, B. Canadillas, A. Ehmsen, T. Neumann

DO FLOATING LIDARS QUALIFY FOR ASSESSING OFFSHORE WIND TURBINE POWER
CURVE S e e et e e e et e e et e ea e et e et e st e et e eeeeeeeeeae s e e eaee st eeaeeeeeeeeeeeeeeeeneeanean 630
J. Gottschall, C. Redl, E. Patschke

TEMPORAL WAKE MODELLING - VALIDATION WITH ISPIN MEASUREMENT .......ccocecvvineinne 637
H. Pedersen, W. Langreder, A. Kishore, H. Hohlen

ADVANCED WIND MEASUREMENTS BY A FLOATING MAST ...c.ooviiirieirieeresieieeeieie e 645
A. Peppas

THE OWA WAKE MODELING CHALLENGE BLIND TESTS .....cooeiiirieinereeeseieeeceie e 655

J. Rodrigo, F. Guillen, P. Correia, B. Hevia

SPECTRAL CORRECTION: TO RECOVER FULL 10MIN VARIABILITY FROM HOURLY
MESOSCALE DATA ..ottt ettt ettt ettt ettt ettt sese s es st ebsse s esese s et esessesese s esesnssesess s esesnssesesnsnas 663
L. Svenningsen, B. Jacobsen, M. Thogersen

GRID FORMING WIND TURBINE AND WIND POWER PLANT CONTROL FOR BLACK
START OPERATION ...ttt sttt sttt sttt ettt et b et e e st st e e st et e e ebesbe e esesbe e enesbe e eneee 684
R. Blasco-Gimenez, J. Martinez-Turegano, S. Ano-Villalba, S. Bernal-Perez

WIND®EUROPE - STRATEGIES ...ttt ettt ettt st et e et e seateeaeeseane e 693
N/A

ANCILLARY SERVICES FROM OFFSHORE WIND - CURRENT SERVICES AND FUTURE

TRENDS .ottt e et e e e e et e e e e et e e s e e e e s et ee e e et e e saaaeeeaaeeeesaaateeseaaeeeaeneeeesaaeeeseaaeas 695
P. Johnson

TECHNOLOGIES TO PROVIDE ANCILLARY SERVICES FROM WIND - WHAT WE DO

AND WHAT SHOULD WE DO ..ottt ettt ettt et et e taeeveseaaeeveeeavaeeavesenneeenns 700
A. Timbus

DIGITALISING THE SYSTEM INTEGRATION OF OFFSHORE WIND - PANEL DEBATE.................. 704
M. Bray

HYDRO-PNEUMATIC ENERGY STORAGE: A TAILORED SOLUTION FOR FLOATING
OFFSHORE WIIND ..ottt ettt ettt skttt et st st st et et et e st e st et esaese et et eseetesteseesessentesesseneesenseneesens 712
D. Buhagiar

RESOURCE ASSESSMENT FOR OFFSHORE GREEN HYDROGEN PRODUCTION IN
SCOTLAND ...ttt ettt e et e et e s e e e bt e ebeeesbeeabeaasseaassaeasseeassaeassaeansaeassesanssaansseensseensseansseenseeensaannsens 717
D. Jelenova, A. Mortimer, J. Race, P. Thies, D. Mignard



OFFSHORE WIND AND ELECTRIFICATION ......ccccociiiiiiiiiiiiiiiiiiciceciee s 726

A. Timbus

FINANCIAL FACTORS FOR THE NEXT TENDER IN TAIWAN .....oottttttiiiteeeeeeeeeeeeeeeeeeeeeeeeeeeeeeaaaeaaeesnanans 728
N/A

GLOBAL MARKETS: JAPAN SESSTON ....ooiiiiiioiiiitieeeee ettt et e ettt eatesaeseaeseaveesaeesaeeeneeanns 737
B. Geschier

ENERGY TALK WITH HENRIK STIESDAL .....ooeoieeeeeeeeeeeeeeeeeeeeeeeeeee e eaaeaasassssaasssseassnsesnnssnnnnes 746
H. Stiesdal

ENERGY TALK WITH FORT FELKER ........coooiiiiiiiiiiieeeeeeeeeeeeee 761
F. Felker

GLOBAL MARKETS: NEW FRONTIERS - INTRODUCTION......ccooiiiiiiiiiiiiieeeeieiieal 781

F. Costello

NEW TECHNOLOGIES - NEW HORIZIONS ...ttt et e e e e e e e e eeeeeseaeeeseaneesseaaeeeeas 785
H. Stiesdal

THE OFFSHORE ENVIRONMENT AND LEADING EDGE EROSION........ccociiiiiiiiiiieniieeiee e 799
R. Herring

Author Index





