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 Sirris - collective technology centre in Belgium

 Supporting companies with implementing technology innovations 
 Multidisciplinary R&D and innovation projects in technology industry 
 Different technology sectors: Automotive, Energy, Aerospace, ICT, … 
 Different key expertise: ICT, Manufacturing, Mechatronics, Materials
 High-tech test and R&D infrastructure 

Quick Introduction

 OWI-Lab - RD&I center for wind energy in Belgium 

 Set-up in 2010 as a new application lab at Sirris to support wind energy R&D 
 Scope: wind energy in general - focus on ‘offshore wind’ and ‘cold climate’
 Range of new and unique test & monitoring infrastructures 
 Partnership with 3 Belgian universities for wind energy research 

(VUB, KU Leuven, UGent)  

 Member of EERA JP Cold climate 
 Member of IEA Wind Task19 Wind Energy in Cold Climates



6.X MW offshore
Gearbox

Climatic & Icing testing in the large climate chamber 



Climatic & Icing testing in the large climate chamber 

Icing test 
Shipping Industry



MARKET OPPORTUNITY



Cold climate market 

Not taking into account the offshore projects in ‘cold climate’ – low temp / icing

Source: Windpower Monthly – 29/02/2016

05-03-2015

Source: Windpower Monthly – 09/02/2016

Source: Windpower Monthly – 19/01/2017

Source: Windpower Monthly – 14/12/2016

Source: Offshore Wind Biz– 01/02/2017

Source: Offshore Wind Biz– 01/06/2016



Offshore Cold climate market – niche market?   

 Baltic Sea - huge potential (130GW) – ongoing large scale projects
 Bothnian Sea – demo projects
 USA: Great lakes & East coast – demo projects
 White Sea Russia – demo projects
 Caspian Sea Azerbaijan – demo projects
 Canada: lakes & East coast – planned demo projects
 …

 Advantage Baltic Sea VS North Sea offshore wind farms

 Near-shore solutions (depth) : 30% cost reduction to far-shore North Sea
 Low significant wave height
 Lower salt levels
 Good wind speeds – wintertime: air density advantage
 Grid connection advantages
 O&M: short distance to shore

 But also some challenges to tackle due to site specific environmental conditions

Source: BASREC – Study ‘Conditions for deployment 
of wind power in the Baltic Sea Region’

+ 4C Offshore  



CHALLENGES
&

SOLUTIONS  



Only applying heated anemometers will not be do the job   

Insights in some specific challenges 



Source Joshua Nowicki

Source: US Coast Guard 



Source: NTNU



Standard North Sea offshore VS cold climate offshore (Baltic sea / Bothnian sea)

(Drift Ice / Pack Ice)



Potential challenges in the value chain of ‘offshore cold climate’  
Source: STRABAG OW EVS

Lifetime of an Offshore wind farm 

Source: VTT & Suomen Hyötytuuli Oy

Source: Demag

To date: 94,8€/MWh
for 12 years 

Future target: 50€/MWh 



Overview of challenges to overcome in the lifetime of an ‘offshore cold climate’ WF  

Example: ice removal on floating lidar buoy
Source: Offshore wind biz  

 Good understanding of site specific conditions
 Temperature specification / cold climate package needs 
 Sea ice loads / ice induced vibrations
 Wave / soils conditions  (sand, rock, chalk) 
 Icing scour (foundation & cabling) 
 Weather window (installation phase) 

 Uncertainties & risk assessment 

 Design for O&M (procurement VS O&M team) 
 Condition monitoring
 Structural Health Monitoring

 Health & Safety topics 

 Reliable resource assessment tools 
 Data quality 
 Battery life / Electronics 
 Power production 
 H&S topics 

 Certain choices have impact on the full chain ! 



Overview of challenges to overcome in the lifetime of an ‘offshore cold climate’ WF  

Materials

Fluids

Parts 

Full components  Full systems



8 MW offshore







Overview of challenges to overcome in the lifetime of an ‘offshore cold climate’ WF  

North Sea Offshore cold climate ? 

 Ice induced vibrations a problem?
 Load data for design optimization
 Ice scouring a problem?  

Source: Kari Kolari



Liberty ship - cargo ship US Army World War II – link
“well-known and dramatic example of the brittle fracture of steel that was thought to be ductile” 

https://metallurgyandmaterials.wordpress.com/2015/12/25/liberty-ship-failures/




Contact person & more information 

pieterjan.jordaens@owi-lab.be

be.linkedin.com/in/pieterjanjordaens/en

www.owi-lab.be

@OWI_lab

Knowledge sharing – LinkedIn Group: 
Offshore Wind  Infrastructure 
Application Lab  (OWI-Lab) 
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