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OFFSHORE WIND  
R&D  Conference 2018  

 

- Conference Program (as at October 29th) - 

 Wednesday, 14 November 2018 
9.30 a.m.     

10 - 11 a.m.              

Registration 

           Welcome Coffee 

 

11 a.m. - 1 p.m. Opening, Words of Welcome & Plenary session  

1 - 2 p.m.            Lunch  

2 - 3.45 p.m. Operation and maintenance I 
Chair: Raimund Rolfes (ISD - Leibniz University Hannover),  

Jan Wenske (IWES) 
 
Investigation of Degradation Processes in Large-scale Experimental 
Tests by Structural Health Monitoring Techniques and Numerical 
Simulations 
Martin Kohlmeier et al. (IWES, Wölfel Engineering GmbH +Co. KG) 
#16239 
 

Damage detection in offshore wind turbine grouted connection by 
nonlinear harmonic identification 
Nathalie Müller et al. (University of Nantes, IWES, University of Bo-
chum) #16233 
 

Estimation of 1 Hz Distribution based on 10.min SCADA Data 
Björn Roscher, A. Werkmeister, R. Schelenz (RWTH Aachen) #16012 
 

Monitoring of Blade Bearings 
Wolfgang Losert, Beate Burkhardt (eolotec) #16235 
 

Resource assessment I 
Chair: Stefan Emeis (KIT), 

Julia Gottschall (IWES) 
 
A methodology review of uncertainty estimation in wind resource 
and power performance assessments when using LIDARs 
Brian Gribben et al. (Frazer-Nash Consultancy, IWES, ORE, DTU) 
#16734 
 

Progressing commercial acceptance of floating LiDAR devices with 
an updated roadmap 
Marie-Anne Cowan et al. (DNV GL, IWES, Frazer Nash Consultancy, 
MULTIVERSUM, Carbon Trust) #16255 
 

First lightship-based wind lidar measurement in the North Sea 
Beatriz Canadillas et al. (UL International): #16337 
 

Impact of atmospheric stability on offshore windpark wakes in the 
German Bight as observed by X-band and C-band Synthetic Aperture 
Radar 
Bughsin Djath, Johannes Schulz-Stellenfleth (HZG) #16250 
 

On the use of remote sensing measurements for very short-term 
forecasting of offshore wind power  
Laura Valldecabres Sanmartin, Martin Kühn (ForWind) #16298 
 

 3.45 - 4.15 p.m.            Coffee Break 

4.15 - 5.30 p.m. Operation and maintenance II 
Chair: Raimund Rolfes (ISD - Leibniz University Hannover), 

Martin Pilas (IWES) 
 
Load prediction by stochastic model in Global Tech I  
Pyei Phyo Lin et al. (ForWind, Global Tech I) #16196 
 

Improving the Monitoring of Offshore Wind Power Plants by In-
tegrating Contextual Information from Lifecycle Records  
Steffen Dienst, Johannes Schmidt, Jonas Beseler (University of 
Leipzig, Global Tech I) #15999 
 

Control methods for lifetime extension  
Vasilis Pettas, Po Wen Cheng (University of Stuttgart) #16063 
 

Offshore TIMES – analysis and optimization of O&M concepts for 
offshore wind farms  
Gerrit Wolken-Möhlmann (IWES) #16342 

Resource assessment II 
Chair: Stefan Emeis (KIT),  

Julia Gottschall (IWES) 
 
Development of an offshore wind index for the German Bight from 
mesoscale simulation data of over a decade  
Martin Dörenkämper et al. (IWES, ForWind) #16266 
 

Rain and wind conditions at offshore wind farms  
Charlotte Hasager et al. (DTU Wind Energy) #15994 
 

Models and perspectives of wake dynamics and turbulence 
Matthias Wächter et al. (ForWind) #16195 
 

Wind turbine wakes in stable atmospheric boundary layers  
Philip Hancock, Paul Hayden (University of Surrey) #16316 
 

7 p.m. Klimahaus: Conference dinner & networking event   

*changes reserved      
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UN-SEA-SMS	

On-site test of components and sensors 
exposed to marine degradations processes: 

fatigue, corrosion and biofouling 
 
 Franck Schoefs, Hamed Ameryoun (University of Nantes, Capacités) 



OUTLINE 
 
1.  SURFFEOL Project 

2.  Stakes for a full scale test site for SHM: UN-e-SEA 

3.  The UN-SEA- Smart Material Structure: the site 

4.  The monitoring and marine growth 

5.  The first results and analysis: monitoring and marine growth 
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Test site: UN-SEA-SMS│ Schoefs et al. #16767  



1.  SURFFEOL Project 
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monopiles, braced lattice frames and tripods in deep water and exposed to wave loading are particularly 
susceptible to fatigue. 
To be able to take fatigue into account in the design process, an empirical design method for the design of steel 
structures is commonly used. Fatigue evaluation during design involves comparing the intended design life of the 
structure with its predicted fatigue life as limited by “hot-spot” stresses, i.e. areas of high local stress reversals.  

The Figure 7 shows the results of a fatigue damage analysis conducted on a tripod OWT [31]. The hotspots are 
located along the brace and chord. 
 

 

Figure 7: Hot-spot stresses on a tripod offshore wind turbine 

It should be noted that, as previously explained in 1.2.1 and 1.2.2., fatigue - which spans the lifetime of the 
structure - is particularly sensitive to any changes in the dynamic stiffness of the foundation. Minor amounts of 
scour can result in relatively minor changes in foundation stiffness and consequent cyclic stresses, yet result in 
major changes in fatigue response. The natural frequency of the structure may also change with number of cycles 
of repeated loading. Studies have shown that in the case of strain-hardening site (such as loose to medium dense 
sandy site) the natural frequency is expected to increase and for strain-softening site (such as normally 
consolidated clay) the natural frequency will decrease [22].  

Predicting fatigue damage is undoubtedly a difficult task because of the complexity associated with the uncertainty 
in the dynamic amplification – notably due to changes in system characteristics over time and over number of 
cycles. 

1.2.4. GROUT CONNECTION ISSUES 

As explained in 1.1.1, in 2009-2010 engineers reported a fundamental flaw in the design of offshore wind turbine 
foundation structure in the grout connection area. The problem affected offshore wind farms across Europe, 
requiring further investigation into the potential effects on all turbines that have monopile foundations [24]. Since, 
grout design has been modified. And nowadays two designs to reduce the axial forces in this area are 
recommended by DNV (Det Norske Veritas): using a conical grout-connection or a tubular connection with shear 
keys. 

WP	2	Corrosion 	 	 		

WP	3	Marine	Growth	
		

 

 

But potential damages of the grout connection are still a significant issue for OWT owners. Grouted connections 
are indeed subjected to loads leading to very high oscillating service stresses in the grout material. It was found 
that grouted connections tend to have their load carrying capacity reduced with time when subjected to 
alternating dynamic bending moments from wind and waves acting on the structure. This induces high periodic 
stresses locally at the grout ends which may lead to local fracture and crumbling of the grout. Furthermore, it has 
been found that the fatigue capacity of concrete is reduced when the concrete is tested in water rather than in air 
[1]. The development of fatigue tests, numerical analysis and the determination of the fatigue life for the grout 
connection are therefore of particular interest.  
The Figure 8 shows results of a fatigue analysis of a grout connection on a monopile offshore wind turbine with 
displacements and possible crack formations at the grout ends [23]. 

 
Figure 8: Deformed FE-model under bending loads with gap building (left) and possible crack 

1.2.5. BIOFOULING AND CORROSION 

Biofouling and corrosion are also other aspects that should be taken into consideration. Depending on the location 
in the water-column, different biofouling and corrosion profiles can be found, as presented in Figure 9.  

 

DOCUMENT STRICTEMENT CONFIDENTIEL – UNIQUEMENT A DESTINATION DES PARTENAIRES DU PROJET 
DU POLE EMC2 ET DE LA REGION PAYS DE LA LOIRE 
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PROJET DE RECHERCHE ET DEVELOPPEMENT 

 
 SURFFEOL 

Surveillance et Fiabilité des Fondations d’Eoliennes 
 
 Projet collaboratif  entre : 

  
 
 

                         
 
 

                
 
 

DOSSIER DE DEMANDE DE LABELLISATION 
PAR LE POLE EMC2 

 

Added	value	of	SHM:	
predicBve	and	
combined	maintenance	
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WP	4	FaBgue	
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Test site: UN-SEA-SMS│ Schoefs et al. #16767  
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Laboratory	(GeM-U-Tec)	
mulB-physics,	mulB-sensors,	mulB-scale	

Coupling	
UncertainBes	

!

2.  Stakes for a full scale test site for SHM: UN-SEA-SMS 
 
-  TRL (4-5) Cross the gap between laboratory non representative 

(accelerated) tests or simplified (env. conditions) tests AND test sites 
will all the complexity  

 
 

Watering,	Couplings	

ComputaBon	Methods	
UncertainBes	



2.  Stakes for a full scale test site for SHM: UN-SEA-SMS 
 
-  TRL (4-5) Cross the gap between laboratory non representative 

(accelerated) tests or simplified (env. conditions) tests AND test sites 
will all the complexity  

-  TRL (6-7) Test some technologies (waterproof, access to the buoy, 
energy demand, image processsing) 
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2.  Stakes for a full scale test site for SHM: UN-SEA-SMS 
 
-  TRL (4-5) Cross the gap between laboratory non representative 

(accelerated) tests or simplified (env. conditions) tests AND test sites 
will all the complexity  

-  TRL (6-7) Test some technologies (waterproof, access to the buoy, 
energy demand, image processsing) 

FOR 
 

-  Sensors real reliability and lifetime 
-  Statistics about degradations processes (corrosion, damage, biofouling) 
-  Establishment of protocols 
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3.  UN-SEA- Smart Material Structure: The site 
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3.  UN-SEA- Smart Material Structure: The site 

 
 



Biocolmar:	an	idea,	a	patent,	a	reality	since	may	
2017	in	Pays	de	la	Loire	

 

 

 

 

II. Implantation de la station BIOCOLMAR 
 

Depuis le lancement du projet, les partenaires ont étudié différents sites  d’implantation  potentiels  
pour la station BIOCOLMAR, sur la base de critères techniques (distance à la cote, bathymétrie, nature 

des fonds, etc.), environnementaux (présence des espèces étudiées, courants, etc.) et de sécurité 

maritime, prenant en compte notamment les usages préexistants. 

Fin 2014, 3 sites potentiels ont été définis, présentés sur la carte ci-dessous : 

 

Figure 5 : Zones d'implantations envisagées pour la station BIOCOLMAR 

Après une étude approfondie des caractéristiques environnementales des différents sites, ainsi que du 

potentiel   impact   de   l’implantation   de   la   structure   sur   la   navigation   proche,   il   a   été   décidé   par les 

partenaires  du  projet  d’implanter  la  station BIOCOLMAR au Sud-Est du Plateau de la Banche, nommé 

« SE La Banche » sur la figure ci-dessus. 

Ce  site  est  caractérisé  par  une  bathymétrie  d’environ  15m,  favorable  à  l’implantation  de  la structure, 

ainsi que par des fonds marins sableux. Il se situe à distance des principaux axes de navigation maritime 

commerciale, ainsi que des activités de pêche professionnelle en raison de la proximité avec les fonds 

rocheux du Plateau de la Banche, signalés par la bouée Cardinale Est. 

Il est à préciser que le site d’implantation n’est  à ce jour pas défini avec précision, la définition du point 

exact  d’implantation  étant  prévue  en  concertation  avec  les  représentants des usagers de la mer, en 

amont de la constitution et du dépôt du  dossier  de  demande  d’autorisation  auprès  de  la  DML Loire-

Atlantique. Ces mêmes usagers seront de nouveaux consultés au sein de la Commission Nautique 

Locale (CNL) après dépôt des demandes d’autorisation. 

TESTS on SITE for SHM systems 

3.  UN-SEA- Smart Material Structure: The site 
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3.  The UN-SEA- Smart Material Structure:  
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Zone of fishing box for shelfishes 
1967 à 270ha. 
 
Area of immersion of artificial reef 

UN-SEA-SMS 

22 m 

Multiparameters 
probe 
SAMBAT 
02, Fluo, T 

Corrosion 

Fatigue 



11	

-  Ifremer Ifremer 

(a) (b) 

Without	protecBon	 	 	with	protecBon	

3.  The UN-SEA- Smart Material Structure:  
 
 

Stakes	for	sensors	maintenance	/	protec1on		



4.  The Fiber Pptical Sensor Monitoring 
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4.  The Monitoring and marine growth assessment 

-  Storage is expensive 

-  Reduce size of sampling (replace 3 hours measurements by mean, max 
min) 

-  Non destructive assessment of Marine Growth 
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5.  First results and first learning from mooring system 

14	

Strain	from	FOS	gauges	

Not	the	same	strain:	0	and	calibraBon	was	made	before	transportaBon	and	installaBon	
Gap	of	40	µm/m	can	be	explained	by:	
-  a	small	chock	but	that	is	the	range	of	evoluBon	
-  a	bending	behaviour	
	

40	µm/m		



15 

©	Maipem	 ©	Maipem	

5.  First results and first learning from mooring system 
Test of protocols for marine growth 



5.  First results and first learning from mooring system 
Test of protocols for marine growth 

A project Founded by French Research Agency (2017-2018) within the 
FEM Cluster and scientifically leaded by Université de Nantes*  

*	franck.schoefs@univ-nantes.fr	



For	floaBng	structures:	over	weight	and	hydrodinamics:	floa3ng	
part,	anchorage,	….	

Over	weight	/	dissymmetry	

5.  First results and first learning from mooring system 
Test of protocols for marine growth 



For	floa^ng	structures:	over	weight	and	hydrodinamics:	floaBng	
part,	umbilical	cable,	anchorage,	….	

5.  First results and first learning from mooring system 
Test of protocols for marine growth 
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5.  First results and first learning from mooring system 
Test of protocols for marine growth 



6.  Conclusion 

-  First investigation and a lot of learning (acceptability, durability of 
sensors and welding of sensors) 

-  Mains goals and other: better understand the hydrodynamics of small 
floating bodies  

-  Analyze effect of marine growth 
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