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1. Objectives of WP4

O1: Re-design of the towers and floating platform of the W2 Power Platform in FRP 
materialsO2: Re-design of the housing of the Tidal Turbine Platform in FRP materials.

W2 Power Wind Turbine TIDETEC’s tidal turbine



1. Objectives of WP4

O3: Design of the towers and D column demonstrators of the W2 Power Platform in FRP 
materials. The main purpose is to verify the technical and economic feasibility of using 
FRP mats in the design and construction of certain elements of the OWTPs.

W2 Power Wind Turbine



1. Objectives of WP4

O4: Design of Turnable Turbine Housing demonstrator in FRP materials with the aim to 
verify the technical and economic feasibility of using FRP materials in the TIDETEC 
turbine housing.

TIDETEC’s tidal turbine



1. Objectives of WP4 

O5: Development of project guidelines and recommendations for design and 
construction of steel-FRP hybrid platforms.



1. Objectives of WP4

O6: Inspection and Maintenance of the condition of the W2 Power platform in the open 
sea with special emphasis in the damage condition of the FRP towers and FRP-steel 
unions

Union of FRP tower and floater

FRP Tower inspection
Union of FRP tower and nacelle
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2. Description of WP4



3. Tasks Participants Overview
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4. Milestones & Deliverables submission for the first year (M1-
M12)

20192016 2017 218
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M1 M2 M3 M4 M5 M6 M7 M8 M9 M10 M11 M12 M13 M14 M15 M16 M17 M18 M19 M20 M21 M22 M23 M24 M25 M26 M27 M28 M29 M30 M31

WP4 TSI 0

4.1 COMPASS 0 0 0 0 0 0 0 0 0 0 0

4.2 ENEROC 0 0 0 0 0 0 0 0 0 0

4.3 BV 0

4.4 TSI 0

Number Deliverable Title (Leader) Due Date

D4.6 Critical review of applicable standards and gaps identification in FRP offshore 
structures (TSI) 8

D4.3 D4.3: W2Power tower's demonstrator design for its construction in FRP 
(ENEROCEAN) 10

D4.2 D4.2: Turnable Tidal Turbine design for FRP adaption of components 
(TIDETEC) 13

D 4.3

D 4.6

D 4.2

Number Milestone Title Due Date

MS6 Redesign of the targeted OWTP 
concepts 18

MS 6



Task 4.1.1: Redesign of the W2 Power Platform in FRP materials
C O M PA S S I S  ( L ) ,  E N E R O C E A N ,  B V    ( M 2 - M 1 8 )

Initial Results of WP4 (M1-M6)

• A complete CAD/CAE model of the steel-based W2Power multi-wind turbine has

been already been implemented in Ram-Series FEA software.

• The analysis of the steel-based design is currently ongoing (i.e. modal analysis,

stability analysis, hidro-elastic dynamic analysis).

• The joining alternatives between the FRP towers and the floating platform and

the turbine have been discussed within the context of the W2Power

demonstrator in Task 4.2.1.

Item What Who When

1
Start the re-design of the tower and floater  
introducing the joining techniques and FRP materials 
selected in WP2

COMPASS / 
ENEROCEAN

M7-
M10

5. Initial Results of WP4

Work Plan for next 4 months: 



Initial Results of WP4 (M1-M6)

• Sensitivity of the mesh has been tested (element types and connectivity)

• Set up three load case scenarios with static loads

• Evaluated stress and deformations of turret for different load case scenarios.

• Modal analysis (ongoing) to study the dynamic behavior of the turret

Item What Who When

1 Complete modal analysis of turret and deliver results to TSI TT M6

2 Redesign with composite materials TSI M6-M9

5. Initial Results of WP4

T I D E T E C  ( L ) ,  T S I ,  B V    ( M 2 - M 1 3 )

Task 4.1.2: Re-design of the Turnable tidal platform

Work Plan for next 4 months: 



5. Initial Results of WP4

E N E R O C E A N  ( L ) ,  C O M PA S S I S ,  C I M N E ,  T S I ,  I X B L U E ,  B V    ( M 2 - M 1 0 )

Item What Who When

1 The redesign of the W2POWER prototype concept and  the feasibility of using FRP materials in offshore structures ENEROCEAN M2-M10

2 Collection and confirmation of design information 
ENEROCEAN / 

COMPASS
M2-M10

Task 4.2.1: Design of demonstrator of the W2Power towers

Initial Results of WP4 (M1-M6)

• Collection of Cad and Structural design information of the prototype

• Implementation of hydrodynamic modeling (Sea Fem)

• Collection environmental data for sea testing conditions (I Form data)

• Analysis of different solution of FRP tower /platform union under the

technical and economic feasibility perspective in prototype as well as in full

scale:

• Floater to tower interface 

• Tower to wind turbine interface 

Work Plan for next 4 months: 



Initial Results of WP4 (M1-M6)

• Preliminary selection of the standards (BV, DNV, LR, etc)

• Definition of methodology for identification of GAPs

• Proposal of a preliminary index for Deliverable

• Beginning of the critical review of standards

Item What Who When

1
Analysis of gaps and draft of deliverable D4.6 “Critical review of 
applicable standards and gaps identification in FRP offshore 
structures“

TSI M6

2
Review of D4.6 by BV and consortium, which is expected to be 
submitted to the E.C by the end of M8.

ALL M7-M8

B V  ( L ) ,  T S I ,  C O M PA S S I S ,  E N E R O C E A N ,  T I D E T E C    ( M 1 - M 8 )

5. Initial Results of WP4
Task 4.3.1: Critical review of standards and gaps identification

Work Plan for next 4 months: 



T S I  ( L ) ,  E N E R O C E A N ,  B V,  C I M N E ,  C O M PA S S I S    ( M 2 - M 3 0 )

3. Initial Results of WP4
Task 4.4: SHM and maintenance procedures for OWTPs

Item What Who When

1 Experimental trials on prototype tests with different damage conditions in Task 2.5.3 with special focus on connections and FRP tower. TSI M7-M10

2 Selection of the optimum KPIs to evaluate the structural integrity of the W2 Power. TSI + All M7-M10

Work Plan for next 4 months: 

Initial Results of WP4 (M1-M6) 

• Definition of the most frequent causes of damage and failure

modes in OWTP towers

• Selection of the best strategy for embedding the sensors into

the dry coating of the FRP tower

• Initial screaming of sensors to be embedded into the FRP

tower dry coating

• Review and appraisal of current inspection technologies for

the monitoring of offshore platforms (tower, mooring lines,

joints, etc.)



T S I  ( L ) ,  E N E R O C E A N ,  B V,  C I M N E ,  C O M PA S S I S    ( M 2 - M 3 0 )

3. Initial Results of WP4
Task 4.4: SHM and maintenance procedures for OWTPs

MONITORING SYSTEM
1. Sensors (accelerometers + strain gauges + fibre 

glass -optional-) installed in key ROM points.
2. Sea state monitoring.

STRUCTURAL HEALTH MONITORING
1. Integrate monitoring system and ROM by means of 

an IoT platform (OSI4IOT).

STEPS to build the REDUCED ORDER MODEL 
1. Compute the first n global eigen-modes of the structure (modal 

analysis)
2. Create a dynamic MOR, projecting sea and wind loads on the 

reduced modal space. 
3. Resulting low cost operation model running in parallel. Current 

TRL 5-6.

https://osi4iot.com/
https://osi4iot.com/
https://osi4iot.com/
https://osi4iot.com/
https://osi4iot.com/


T S I  ( L ) ,  E N E R O C E A N ,  B V,  C I M N E ,  C O M PA S S I S    ( M 2 - M 3 0 )

3. Initial Results of WP4
Task 4.4: SHM and maintenance procedures for OWTPs

STEPS to build the REDUCED ORDER MODEL 

1. Compute the first n global eigen-modes of the 
structure (modal analysis)

2. Compute a set of representative load cases (i.e. 
those defined in the applicable norms) 

3. Use the Model Order Reduction technique to 
calculate local (non-linear) modes (partitioned 
approach).

4. Build a Reduced Order Model combining the local 
and global models.

5. Couple the Reduced Order Model with a (reduced) 
seakeeping solver.

6. Run the model in operational mode (fed from 
monitoring info).

Increase accuracy to compute local effects (e.g. hot spots)



THANKS
FOR COMING
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