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O&M Tools Integrating Accurate 
Structural Health in Offshore Energy 

Welcome 

Dear reader, 

The project is facing its third phase of Integration and Validation, which will combine WP2, 

WP3 and WP4 developments into an integral sensing, monitoring, diagnosis, prognosis, 

decision support and smart control solution, to validate them as an integral prototype both 

at lab-scale and in a relevant environment.   

In this fourth newsletter, you will find the latest activities conducted by our partners, who are fully 

committed to the achievement of the objectives. As a result, CEIT and Delft Dynamics have successfully 

conducted some integration sessions both remotely and physically between some mobile monitoring 

solution components. Delft Dynamics has been testing the Drone Docking Station and the Sensor Placement 

System obtaining good results. CEIT has been testing the wireless communications network and the precision 

of the ultrasound measurements.  In this newsletter you will find also more information about the corrosion 

acquisition system to measure the thickness loss evolution CEIT has designed. Furthermore, SINTEF Energy 

Research has created a dynamic linked library (DLL) to quickly compute probabilistic estimates of wind 

turbine status. Also you will find a summary of the results obtained by SINTEF Industry on corrosion testing 

in atmospheric conditions. 

During this period, the WATEREYE project consortium has finally met in Trondheim (Norway) to hold the 

Third Engineering Workshop organised by SINTEF. 

On behalf of the WATEREYE project consortium, I would like to wish you a Merry Christmas and all the best 

for the coming year. 

Thank you for your interest in the WATEREYE project, enjoy the reading! 

Ainhoa Cortés. 
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About WATEREYE 

The WATEREYE integral solution will allow Wind Farm Operators to accurately predict the need 

for future operations & maintenance (O&M) to reduce its costs, which can represent up to 30% of 

the Levelised Cost of Energy (LCOE) (an estimated LCOE of 70€/MWh in 2030), and to increase the 

annual energy production from the offshore wind thanks to an accurate structural health 

monitoring and control of the Offshore Wind Farms. 

For this purpose: 

1. WATEREYE aims to develop high-accuracy, fast-response, and non-invasive ultrasound 

smart sensors to detect and estimate corrosion levels by analysing wall thickness, which 

will be integrated into a high-precision indoor “drone-based mobile platform” inspection 

system capable of monitoring the entire critical area.  

2. Design a robust wireless communication system and a custom protocol that will prevent 

data losses or corruption even in a harsh environment. 

3. Collect, store, and provide efficient access layers for the wind turbine data to ensure 

optimal understanding of structural health.  

4. Develop accurate mathematical corrosion models for offshore wind turbine structures to 

characterize the corrosion phenomena in the wind turbine tower.  

5. Develop condition-based maintenance tools for fault diagnosis; corrosion prognosis 

algorithms; decision support to define predictive O&M; and fault-tolerant control of 

offshore wind structures. 

6. Develop control algorithms for adaptive O&M strategies of individual wind turbine and 

the overall plant. The WATEREYE monitoring system will determine the condition of the 

structures. This information, together with O&M tasks, will minimise the need for human 

inspection, vessel transfer, and optimising onshore logistics. 

 

 
Visit us at www.watereye-project.eu to extend 
this information 

Download here our leaflet to get more details 
about WATEREYE concept and methodology 

http://www.watereye-project.eu/
https://watereye-project.eu/wp-content/uploads/2020/03/WATEREYE-Leaflet.pdf


                                            
 

  4th WATEREYE Newsletter 

3 

 Meet the WATEREYE Team 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
*Click on logos to access the partner’s webpage

  

Industry 

Energy Research 

https://www.ceit.es/es/
https://www.grupocobra.com/
https://www.delftdynamics.nl/
https://www.tudelft.nl/
https://semantic-web.com/
https://www.flandersmake.be/nl
https://www.plocan.eu/en/
https://www.sintef.no/en/industry/
https://www.sintef.no/en/sintef-energy/
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Follow us and share it 

                          

We would like to encourage you to follow us 
on our website, Twitter , LinkedIn and 
YouTube official channel as well as to tag 
@watereyeproject in your tweets to circulate 
news, publications or events on our Twitter 
feed. In the same way, we encourage you to 
use @WATEREYE PROJECT in your LinkedIn 
public actions regarded to WATEREYE. 

WATEREYE News 

First physical integration 
successfully conducted 

After the successful remote testing of the SW 
protocol among the WP2 components 
required by the mobile monitoring solution, 
CEIT and Delft Dynamics (DD) performed the 
first physical integration successfully during 
the Third Engineering Workshop (EWS3) 
meeting in Norway. Currently, CEIT and DD 
are planning the First Integration Session in 
Delft to continue with the integration tests to 
perform dynamic tests with the drone 
analyzing the drone positioning, the UWB 
ranging estimations and communications, and 
the ultrasound measurements as well. 

 

Figure 1. Set up for the communication tests between UDD 
and mobile platform 

Access Control to WATEREYE 

database 

Semantic Web Company has developed an 

access control layer on top of WATEREYE 

database. The access control restricts access 

to the data collected by WATEREYE partners. 

Authentication and authorization 

components are based on the so-called JSON 

Web Tokens that are an open, industry 

standard RFC 7519 method for representing 

claims securely between two parties. 

Field tests of the Drone Docking 
Station 

Delft Dynamics has tested the Drone Docking 

Station (DDS) verifying that the tethered 

power supply for the drone in combination 

with the winch system is operational. 

Furthermore, we have also been able to test 

the automated lift and hatch of the DDS. 

Figure 2. Drone and Drone Docking Station 

 

https://watereye-project.eu/
https://twitter.com/watereyeproject
https://www.linkedin.com/company/watereye-project
https://www.youtube.com/channel/UCasJHqXzipYRmcFD5vxQiZA
https://watereye-project.eu/
https://twitter.com/watereyeproject
https://www.linkedin.com/company/watereye-project
https://www.youtube.com/results?search_query=watereye+project
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CEIT designs a corrosion 
acquisition system 

CEIT has designed a corrosion miniaturized 
acquisition system with the ultrasound probe 
attached with glue to one spot of a bare steel 
sample. The aim is to measure the thickness 
loss evolution more accurately since the 
probe is located always on a specific spot of 
the same sample. This system was shown in 
operation at the Wind Europe Event (23-25 
November in Copenhagen). Finally, the 
system will be deployed at PLOCAN’s 
premises from January to June 2022 and the 
data will be sent wirelessly to CEIT’s server for 
further analysis. 

 
Figure 3. Corrosion acquisition system 

Figure 4. Project Coordinator Ainhoa Cortés presenting the 
acquisition system at WindEurope Electric City 2021 

Quick estimation of probabilistic 
wind turbine status 

SINTEF Energy Research created a dynamic 
linked library (DLL) to quickly compute 
probabilistic estimates of wind turbine 
response variables dependent on the 
environmental conditions. The library works 
by interpolating between pre-generated 
spectra of the response variables. The primary 
interpolation variables are wind speed, 
turbulence intensity, and power command.  

One can therefore obtain a fast estimate of 
the response statistics including important 
load components, and the effect of derated 
operation. Figure 5 ¡Error! No se encuentra el 
origen de la referencia. shows a 
representative output from the DLL for an 
offshore, direct-drive version of the DTU 10 
MW wind turbine operated along the nominal 
operating schedule (without operator power 
command). The shown example assumes 
ocean waves of 2-m height and 6-s period 
aligned with the wind direction. 

 
Figure 5. Trends in the tower fore-aft bending spectra. The 
dark blue curve represents a wind speed of 7 m/s, the orange 
curve 21 m/s, and the intermediate colors 9, 11, 13, and 17 
m/s. 

More details about the DLL can be found in 
WATEREYE Deliverable D4.1. 



                                            
 

  4th WATEREYE Newsletter 

6 

 

SINTEF Industry presents results 
on corrosion testing in field 

Bare and coated steel samples have been 
exposed during one year to atmospheric 
conditions at the PLOCAN’S offshore platform.  
It has been concluded that the corrosivity of 
the atmospheric conditions at PLOCAN 
determined after one year exposure is 0.184 
mm/yr indicating corrosivity category C5 (very 
high corrosivity). Loss in sample thickness and 
corrosion rates of bare steel samples have 
been determined gravimetrically. 

The corrosivity can be useful as input to the 
diagnostics and prognostics modules to be 
developed in WP3. The determined thickness 
loss data are important for design and 
calibration of the US sensor system developed 
by CEIT. By comparing US thickness 
measurements of field exposed samples with 
steel thicknesses determined gravimetrically, 
CEIT can estimate the thickness when the 
corrosion products are present as is the case 
of real steel structures. 

 
Figure 6. Corrosion rate of bare steel samples as function of 

exposure time in the cyclic ageing test. Ⅰ: standard deviations 

 
Figure 7. Pictures of bare steel sample 0.14 (A): before and after 
(B): 1 and (C): 4 months at PLOCAN 

 
Figure 8. Field exposed samples of WATEREYE coating system 2 
(2.14, 2.15, 2.16) after removing delaminated coating at scribe 

More details can be found in WATEREYE 
Deliverable D1.4. 
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Sensor Placement System tests 

Delft Dynamics has been testing the Sensor 
Placement System along with a dummy 
corrosion sensor head on the rotor guards of 
the drone. As a result, it has been verified that 
the drone is able to press the ultrasound 
sensor head against a wall for up to 10 
seconds. 

Figure 9. Sensor Placement System tests 

FMAKE Progressing on 
Integrated Corrosion Detection 
and Prognostic Tool 

Flanders Make (FMAKE) has developed a 
robust algorithm for the detection of the 
corrosion onset of bare steel based only on 
wall thickness measurements, that is, without 
relying on a predefined reference wall 
thickness. This corrosion detection algorithm 
is integrated with an improved version of our 
prognosis tool, such that corrosion detection 
triggers remaining useful life (RUL) 
estimation, see Figure 10. The prognosis tool 
consists of three prognosis algorithms of 
varying complexity, which are currently being 
quantitatively assessed using a suitable and 
commonly used prognostic performance 
alpha-lambda metric. The quantitative 
assessment is performed on number of 
simulated wall thickness measurement 
datasets under varying operating conditions, 

to account for variances in climate and 
measurement noise. 

 
Figure 10. (a) Corrosion detection and estimation, (b) Remaining 
Useful Life & uncertainty estimation 

Third Engineering Workshop in 
Trondheim, Norway 

Last 20th and 21st October the WATEREYE 
consortium partners met physically in 
Trondheim to hold the Third Engineering 
Workshop organised by SINTEF. The partners 
had the chance to present their developemnts 
and results within the different work 
packages. There was also time to conduct 
some breakout sessions on the demos 
preparation, control & maintenance strategy, 
SW/HW testing and corrosion data for 
prognosis & data management.  

 
Figure 11. WATEREYE project team in Trondheim 
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WATEREYE organised a cluster 
event on reducing offshore wind 
O&M costs 

Last 3rd November the WATEREYE project 
organised a cluster event which gathered 6 
EU-funded project focused on reducing 
offshore wind O&M costs (ROMEO, FLOTANT, 
INNTERESTING, MooringSense and ATOMS). 
The event constituted the perfect chance to 
learn about the latest developments and 
results of these projects, while at the same 
time created a space for open discussion while 
sharing experiences and fostering synergies 
for future research.  

With 12 speakers representing industry, 
academia, research intitutions and public 
authorities, the event was followed by an 
average audience of 85 people, with more 
than 160 registered people. 

For more information, the event recording is 
available here. 

 
Figure 12. Cluster event poster 

WATEREYE project participated 
in a masterclass organised by 
Sirris 

Last 2nd December, the Project Coordinator 
Ainhoa Cortés participated in a masterclass 
organised by Sirris on “Corrosion solutions for 

offshore renewable energy devices”, which 
covered the challenge of corrosion in offshore 
renewable energy and targets a broad 
audience from the entire offshore value-
chain, including problem owners, solution 
providers, O&M companies and research 
institutes. 

The presentation given by Ainhoa Cortés was 
focused on the WATEREYE concept, which will 
develop tools for corrosion monitoring and 
RUL (‘Remaining Useful Life-time’) forecasting 
for offshore wind turbine structures. These 
tools will allow the wind farm operator to 
achieve more efficient inspections, enabling 
him to predict failure in the tower structure or 
coating degradation. 

More information available here. 

 

 
Figure 13. Masterclass on “Corrosion solutions for offshore 

renewable energy devices”  

 
 

https://www.youtube.com/watch?v=5jth0VNvQzY&t=31s
https://www.nweurope.eu/projects/project-search/opin-ocean-power-innovation-network/events/opin-masterclass-corrosion-solutions-for-offshore-renewable-energy-devices/
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Events 

EERA DeepWind Conference, 19 – 21 January 2022, Trondheim 

 

SINTEF Energy Research will participate at the EERA DeepWind 2022. The annual conference is organized by 

SINTEF and NTNU. In 2022, EERA DeepWind will be a hybrid conference, with the possibility to attend live in 

Trondheim, or remotely by videoconference.  

SINTEF Energy Research will present the O&M model developed in WATEREYE and other work related to 

wind farm control. WATEREYE's WP4 leader Konstanze Kölle will chair the session on Wind Farm Control. 

More info: https://www.deepwind.no/ 

 

WATEREYE First Dissemination Workshop, January-February 2022 

CEIT is organising the First Dissemination Workshop which will gather 10 speakers representing the project 

partners. This workshop will be a hybrid event, with the possibility to attend live in San Sebastián (option 

available only for project partners and members of the External Expert Advisory Board), or remotely by 

videoconference. Given the pandemic situation, the final date is still to be confirmed. 

More information is available here. 

  

https://www.deepwind.no/
https://watereye-project.eu/dissemination-workshops/
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Partner’s corner 
Ceit 

 
CEIT is a private multidisciplinary non-profit RTO closely connected to TECNUN, the School of Engineering of 
the University of Navarra (Spain). Its missions are to provide industry with services through the development 
of technical research projects and to promote the dissemination of knowledge through the training of young 
researchers and PhD students and scientific publications. Regarding our first mission, more than 100 
research projects between TRL4 and TRL7 are carried out at CEIT per year.  
  
In terms of our second mission, in the last 5 years CEIT has produced more than 30 PhD theses per year, 
published 100 papers in scientific journals, and participated in 80 international conferences. Since 1996 CEIT 
has created 16 technology-based spin-offs, which currently employ more than 300 people.  
CEIT is composed of four divisions (Materials and Manufacturing Division; Transport and Energy Division; 
Water&Health Division and ICT division), which are organised internally in groups. 
The divisions are aligned directly with the European, National and Regional strategy for Science, Technology 
and Innovation and allows CEIT to better approach various societal and industrial challenges. 
It is worth mentioning that CEIT is member of The Basque Research and Technology Alliance (BRTA), created 
through a collaboration agreement between 16 technology centres and cooperative research centres 
belonging to the Basque Network of Science, Technology and Innovation, the Basque Government, the 
Councils of Araba, Bizkaia and Gipuzkoa and the SPRI Group. 

BRTA is born to meet the industrial challenges of Euskadi and to compete with the leading 
international organizations in research and technology development. This great alliance will 
be the vanguard of Basque research in Europe and the rest of the world.  

Further information can be found at: www.ceit.es 
 

WATEREYE 

The main roles of CEIT within the WATEREYE Project are: 

- The technical and Management Coordination. 

- And to lead WP2 where CEIT has developed a novel corrosion monitoring solution based on 

ultrasounds to be deployed inside the offshore wind turbines. 

www.ceit.es
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CEIT has designed a corrosion monitoring system based on ultrasound technology. The size, weight, and 

other performance parameters like precision in thickness loss measurements, power consumption and 

wireless connectivity make the solution very suitable for unattended deployment in offshore wind turbines 

or installed in mobile platforms like drones operating inside the tower. 

The system design was developed using a customized Ultrasound Testbed (UT) that allows CEIT to assess the 

performance of the detection and measuring algorithms in Matlab and C/C++. The UT can launch ultrasound 

experiments with different parameters (frequency, waveform duration, gain, etc.) in order to find the 

optimal values. As a result, we created a large database of ultrasound raw signals that were later used to 

validate the algorithms implemented in the final miniaturized system. After validation, the UT system has 

been successfully migrated into a miniaturized system with low power, low cost and size of 110x 60x15mm. 

The thickness loss could be estimated in the coated (NORSOK 7A system) samples as the difference in the 

sample thickness between the no-scribe and on scribe areas after running the cycling ageing test for several 

months. The results show, as expected, a growing thickness loss as exposition time increases. Other 

observations are that the signal is attenuated in on scribe areas comparing with no-scribe areas, and this 

attenuation increases with the exposition time. 

Therefore, the thickness estimation of coated samples exposed under the cyclic ageing test shows 

meaningful information about thickness loss due to corrosion. 

To sum up, it can be said that CEIT has achieved a miniaturized system, to get a precision of 1μm and this 

high precision in the thickness loss estimation has been accomplished taking into account bare and coated 

samples. 

On top of that, CEIT has designed a custom architecture with a novel and robust approach to manage the 

sensor nodes connected wirelessly to the same network. This approach is a low-power wireless sensor 

network architecture that enables robust communications inside offshore wind turbines and it is based on 

Impulse Radio Ultra wideband (IR-UWB) technology offering reliable and low-power communications in 

these harsh environments. This is a double star network using two UWB channels for the following purposes: 

one network for communications to send the sensor data and another one for ranging estimations for the 

indoor positioning of the mobile sensor node. 
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To obtain autonomy for several years, low-power strategies have been implemented at both FW and HW 

levels. We have employed sleep/wake-up mechanisms for the sensor nodes to minimize the average power 

consumption. Thus, the target autonomy is reached thanks to the short on-times and the ultra-low current 

consumptions during off-times. Furthermore, each wake-up event is synchronized in order to carry out 

scheduled, hence, collision-free, beacon, data and ranging communications. Furthermore, the designed HW 

design is power-efficient since is capable of enabling the components of the systems only when they are 

required for performing the tasks related to the corrosion measurements or communication events.  

This solution will allow the operators to organize the O&M actions better and earlier and consequently 

reduce the costs significantly avoiding emergency maneuvers. On the other hand, this approach will provide 

detailed information about the status of the tower structure helping the operator to demonstrate the origin 

of the failures and also reduce the efforts in inspections. 


