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The MaRINET2 project is the second iteration of the successful EU funded MaRINET Infrastructures Network, both 

of which are coordinated and managed by Irish research centre MaREI in University College Cork and avail of the 

Lir National Ocean Test Facilities. 

MaRINET2 is a ú10.5 million project which includes 39 organi sations  representing some of the top offshore 

renewable energy testing facilities in Europe and globally. The project depends on strong international ties across 

Europe and draws on the expertise and participation of 13 countries . Over 80 experts from these distinguished 

centres across Europe will be descending on Dublin for the launch and kick-off meeting on the 2 nd of February. 

The original MaRINET project has been described as a ñmodel of success that demonstrates what the EU can 

achieve in terms of collaboration and sharing knowledge transnationallyò.  Máire Geoghegan-Quinn, European 

Commissioner for Research, Innovation and Science, November 2013 

MARINET2 expands on the success of its predecessor with an even greater number and variety of testing facilities 

across offshore wind, wave, tidal current, electrical and environmental/cross -cutting sectors. The project not only 

aims to provide greater access to testing infrastructures across Europe, but also is driven to improve the quality 

of testing internati onally through standardisation of testing and staff exchange programmes.  

The MaRINET2 project will run in parallel to the MaREI, UCC coordinated EU marinerg-i project which aims to 

develop a business plan to put this international network of infrastructure s on the European Strategy Forum for 

Research Infrastructures (ESFRI) roadmap. 

The project will include at least 5 trans -national access calls where applicants can submit proposals for testing in 

the online portal. Details of and links to the call submissi on system are available on the project website 

www.marinet2.eu 

 
 
 
 
 

http://www.marinet2.eu/
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1  Introduction  & Background  

1.1 The Device 

The SEACATT is an attenuator type concept which operates on the surface of the sea, the design features a 

construction of articulated multi  hulls which can absorb the energy present in ocean waves by means of an 

integrated prime mover and power-take-off system. When exposed to ocean wave activity the hull motions will 

interactively absorb energy which can be mechanically converted into electrical power.  

1.2 Background  

The current concept is the result of a design process which began in 2009, and has seen the concept stage-tested at 

various facilities, i.e. Ireland, (HMRC in Cork), Scotland, (the University of Strathclyde KHL, Glasgow), and France (at 

the Ifremer basin in Brest).   

Ȭ3%!#!44ȭ is designed to operate several kilometres offshore to target the more energetic wave climates found in 

depths greater than 60 metres of the West coasts of Ireland and Scotland. The ultimate aim of the project is to 

develop a commercial device which is capable of surviving and reliably exploiting the greater energy density that is 

present in these more extreme locations.  

 

1.3 Development So Far 

The schedule of completed testing at established facilities includes the following:    

2012 Nov, SEACATT Project: MaRINET, 10 days test schedule carried out at the K H L Strathclyde between the 5th 
and the 19th 2014 Aug and Sept. 

 

October 2012 HMRC in Cork, Ireland- a 1:15th scale PTO was bench tested in preparation for a 1:15th scale tank test 
project under Marinet. 

 

Oct 2013 Ifremer, Brest, 10 days Testing at 1:15th scale, this 6 metre long model was fitted with a complex 
representative PTO system. 

 

August 2014, 10 days testing, at the UNI-STRATH Kelvin Hydrodynamics Laboratory using a 1:40 scale model with a 
redesigned configuration which was damped using two, discrete, precision controlled hysteresis PTO systems, and 
featured the optimised hull and mooring attachment. 

 

Jan 2018, 10 days at the UNI-STRATH Kelvin Hydrodynamics Laboratory, testing device optimisations and power 
production in a broad range of real sea states. 
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No 1: Pre-test preparations (at the KHL facility)  

 

 

No 2: Pre-test preparations (at the KHL facility)  
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No 3: Pre-test preparations (at the KHL facility)  

 

 

No 4: Pre-test preparations (at the KHL facility)  
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No 4: Pre-test preparations (at the KHL facility)  

 

 

 

No 5: Jan 2018 Uni Strathclyde KHL  
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No 6: Jan 2018 Uni Strathclyde KHL 

  

 

No 7: Initial CAD drawing  
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1.3.1 Stage Gate Progress 

Previously completed: V 

Planned for this project:  Ā 

STAGE GATE CRITERIA  Status  

Stage 1 ï Concept Validation  

¶ Linear monochromatic waves to validate or calibrate numerical models of the system (25 ï 100 

waves) 

V 

¶ Finite monochromatic waves to include higher order effects (25 ï100 waves) V 

¶ Hull(s) sea worthiness in real seas (scaled duration at 3 hours)   

¶ Restricted degrees of freedom (DofF) if required by the early  mathematical models   

¶ Provide the empirical hydrodynamic co-efficient associated with the device (for mathematical 

modelling tuning)  

  

¶ Investigate physical process governing device response. May not be well defined theoretically or 

numerically solvable 

V 

¶ Real seaway productivity (scaled duration at 20-30 minutes) Ā  

¶ Initially 2 -D (flume) test programme  V 

¶ Short crested seas need only be run at this early stage if the  devices anticipated performance 

would be significantly affected by  them 

  

¶ Evidence of the device seaworthiness V 

¶ Initial indication of the full system load regimes    

 

Stage 2 ï Design Validation  

¶ Accurately simulated PTO characteristics Ā  

¶ Performance in real seaways (long and short crested) Ā  

¶ Survival loading and extreme motion behaviour.   

¶ Active damping control (may be deferred to Stage 3)  Ā  

¶ Device design changes and modifications Ā  

¶ Mooring arrangements and effects on motion   

¶ Data for proposed PTO design and bench testing (Stage 3)   

¶ Engineering Design (Prototype), feasibility and costing   

¶ Site Review for Stage 3 and Stage 4 deployments   

¶ Over topping rates   

 

Stage 3 ï Sub-Systems Validation  

¶ To investigate physical properties not well scaled & validate performance figures   

¶ To employ a realistic/actual PTO and generating system & develop control strategies   

¶ To qualify environmental factors (i.e. the device on the environment and vice versa) e.g. marine 

growth, corrosion, windage and current drag  

  

¶ To validate electrical supply quality and power electronic requirements.   

¶ To quantify survival conditions, mooring behaviour and hull seaworthiness   

¶ Manufacturing, deployment, recovery and O&M (component reliability)    

¶ Project planning and management, including licensing, certification, insurance etc.   

 

Stage 4 ï Solo Device Validation  

¶ Hull seaworthiness and survival strategies   

¶ Mooring and cable connection issues, including failure modes   

¶ PTO performance and reliability   

¶ Component and assembly longevity   

¶ Electricity supply quality (absorbed/pneumatic power-converted/electrical power)   
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¶ Application in local wave climate conditions   

¶ Project management, manufacturing, deployment, recovery, etc    

¶ Service, maintenance and operational experience [O&M]   

¶ Accepted EIA   

 

Stage 5 ï Multi -Device Demonstration  

¶ Economic Feasibility/Profitability   

¶ Multiple units performance   

¶ Device array interactions   

¶ Power supply interaction & quality   

¶ Environmental impact issues   

¶ Full technical and economic due diligence   

¶ Compliance of all operations with existing legal requirements   

 

 

 

1.3.2 Plan For This Access 

The main objective  of this test series is to investigate the device with regard to real seaway productivity  by: 

Performing motion response and power capture tests (RAOs) in long crested seas with single frequency waves. 

Around 10-15 frequencies as required to define responses. Measurement of undisturbed waves, waves near 

device, angular velocity and torque in hinge system, as well as 6-DOF motions of each segment of model. A 

video camera will constantly monitor the device.  

Further testing in regular waves and optimum model frequency to characterise the optimum damping control 

settings 

Performing sea state tests to determine realistic mean power capture based on the above characterisations, 

Peirson Moskovitch spectra, full scale duration of 30 minutes.  
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2  Outline of Work Carried Out  

2.1 Setup 

 

The SEACATT Model:  was designed, built, and delivered to the facility by Ocean Renewables Ltd (ORL), the 

model was complete at the time of delivery  but partly disassembled for transportation  purposes.  

 

Preparing the model  for testing at the facility involved some re -assembly of the hull structure and final testing 

of the on-board torque cell and Hysteresis components. All of the on-board equipment had been calibrated by 

the relevant manufacturers pre-arrival, calibration certificates were supplied to the facility for inspection and to 

enable the specific data acquisition set up.   

 

The Wave Tank  was calibrated for all of the sea-state tests proposed, this required one full 24hr period. 

Likewise the Qualysis motion capture cameras were calibrated prior to placing the model within the tank.  

 

Day 2: Upon completion of the tank calibrations the model was placed in the tank and final ballast trimming was 

carried out. The model was then positioned for testing using a four point soft mooring, ref the photographs 

included with this report.   

 

Data Acqui sition :  Qualisys motion capture and two channels of analogue to digital data were transferred from 

loads cells via ñSpikeò software and directly to excel. 

 

Frictionless Damping  Control  was provided via the installation of two discrete pto systems, each fit ted with a 

Magtrol HB-750-2 Hysteresis brake and individually controlled using two Magtrol 5210-2A units mounted 

remotely at the tank operators station. This system could therefore, very precisely, adjust  the damping 

remotely from the tank operators contr ol position at any stage of the test sequence.  
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2.2 TESTS 

 

  

 

The sea states involved in the testing were set out using the above scatter diagram information from the West 

Coast of Ireland.  


























