
Fully Restrained Platform 
(FRP) Monopile 

Opens vast acreage for 
opportunities

Depth down to
120 meters

Industry Solution - FRP Monopile Technology
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Market Opportunity - FRP Monopile Comparison – Available today

Foundation EFCI CAPEX – 25 – 50 % reduction
Compared to existing foundations 

FRP MONOPILE

JACKETS

SEMI-SUBMERSIBLE
FRP vs. Semi CAPEX 
Reduction 40 -50%

FRP vs. Jacket CAPEX 
Reduction 25-35%
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Market Opportunity - FRP Monopile Fills a gap

Theoretical - technology 
in concept stage

FRP 
Monopile

XXL Monopile Jackets Semi -
submersible

Reduced LCOE in deeper 
water

LCOE Assessm ents from  feasibility studies  
60–80m  wate r dep th  

• Based  4 feasib ility stud ies in  
Europe  and  in  the  US for wate r 
dep ths 60–80 m ete rs

• Use  of com prehensive  bottom s 
up  EPCI m ode l

• Higher m eta l p rices increases 
FRP advantage  

• Includ ing cab le  to  grid  on  land

FRP Relative Comparison

• Leve lized  Cost Of Energy
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Fabricators Mooring Systems

Vessel Owners and Installers Mooring Lines

Engineering Companies Technology Qualif . & Certification

Uniso

Partner with Supplies
Diminish risk and accelerate commercialization 

Partner with supplies – Available through existing suppliers and plants 
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Feasibility studies

Client Driven Development 
through feasibility studies and testing

Project Ket Takeaway
Vineyard 1 FRP feasibility down to 80m WD, Improvement in LCOE, Design 

further matured in 2022
Third-party certification Gained independent system certification for DNV in 2023
ScotWind Offshore WF Feasible in 80m WD, substantial savings vs. alternatives. 2024

Top Mooring Assembly 
development and testing 

FRP matured to TRL 6. Installation validated. DNV certification. 
2024

EDF France Project Feasible with 22MW turbine in 75m WD. Significant Capex (26%) 
and LCOE ($19/MWh) savings vs. alternatives. 2024

Simply Blue Celtic Sea Feasible down to 75m WD. Sustainable LCOE savings 
($8.90/MWh). 2025

OXAN Feasibility Optimizing system for shallow embedment. Ongoing 
New concept Technical feasible down to 90m WD. Existing T&I. 

5O% capex reduction vs. jacket alternatives. Ongoing
Orsted Technical feasibility assessment.  Startup phase

https://www.entrionwind.com/news


• Validate design methods and 
numerical models

• Demonstrate supply chain, 
fabrication, transportation and 
EPCI

• Verify technical and commercial 
performance

• Develop lessons learned to 
further de -risk the technology  

• Certify DNV TQ to reach TRL 9 or 
equivalent

Demonstration Project

Demonstration Project in 2025 – 2027

https://www.entrionwind.com/news


Oslo, March 27, 2023

DNV has issued a “Statement of Feasibility”, affirming that the Fully 
Restrained Platform (FRP) Monopile is considered conceptually feasible 
and a promising candidate for further development and qualification. 
The technical review used the industry -recognized service specification 
DNV-SE-0190 to detail and clarify the certification activities and 
facilitate achieving compliance for the new concept...

The FRP monopile concept combines fixed and floating platform 
technologies, and  can be used in water depths up to 100 meters. This is 
the first milestone in the design process, affirming that the FRP 
Monopile is considered conceptually feasible and a promising candidate 
for further development and qualification. The DNV feasibility study 
will allow Entrion Wind to demonstrate that they are taking a 
responsible approach to managing risk and putting in place the basis 
for a successful project.

DNV issues “Statement of Feasibility” for Entrion Wind’s new FRP 
Monopile Concept

Technology Validation and Milestones – TRL 4 with System Level Certification

https://www.entrionwind.com/news


Minimized Risk

DNV Component Level Certification in Progress

Technology Validation and Milestones – TRL 6

Combine proven components with reliable new technology

See TRL Presentation for Development Process

Top Mooring Assembly
• Tested and Qualified 2023 & 

2024.
• Testing facilities at university.
• Specially designed test stand 

for mooring equipment.
• First used in 1975

https://www.entrionwind.com/news


TMA functional scale test

9

Confidential
Patent Pending

This documents content and the described technical solutions are the sole property of Entrion Wind and 
shall not be distributed or made available to third parties without writen concent
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Orcaflex simulations

10

Full dynamic simulation Pull-in analysis
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Mooring Line Installation

11

Confidential

• Tool oriented for pull-in

• Pulling in

• Rod entering guide  funnel

Patent Pending
This documents content and the described technical solutions are the sole property of Entrion Wind and 

shall not be distributed or made available to third parties without writen concent
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Mooring Line Installation
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• Installed - in operation

• Guide funnel and tools 
lifted out

Confidential
Patent Pending

This documents content and the described technical solutions are the sole property of Entrion Wind and 
shall not be distributed or made available to third parties without writen concent
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TMA Operation & Maintenance
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• Re-tensioning or 
replacement of 
mooring lines



FRP monopile installation – Existing vessel fleet

14

Confidential

• Vessel 1 - Install anchor piles with SOV / AH 
• Big crane and good deck space

• Vessel 2 - Install monopile (MP)
• Large MP inst. vessel
• As usual, but MP’s lighter and smaller diam.
• More MP per voyage
• (Installed MP can withstand a 1 year storm)

• Vessel 2 - Install transission piece (TP)
• Readily rigged with TMA and messenger ropes for 

mooring installation
• Vessel 3 - Install mooring lines w. small 

• SOV with 3D gangway and small heave comp crane
• Connect to anchor with H-link
• Connect to MP by TMA
• Pull in and pre-tension moorings

https://www.oedigital.com/news/466320-deme-to-install-hornsea-two-turbines
https://www.entrionwind.com/news


FRP monopiles are available NOW
Fabrication in existing monopile plants
• No investments in fabrication and 

infrastructure needed.

Installation by existing heavy lift fleet
• Less diameter

• Larger installation weather window
• More piles per voyage

• Less length
• Less weight

Think Deeper - Think Greener - Think Future. 
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The EW Team

Eivind Johnsen
Co-founder & CEO

Li Lee
Co-founder & VP R&D

Bjørnar Eide
CFO 

Tomas Fertig
VP Business Dev.

Jon Høvik
Co-founder & VP R&D

Erik Johnsen
Project Director  

Offices and Contacts
Houston, Texas 
10497 Town & Country Way, Ste 220 
Houston, TX 77024 
Tomas.Ferting@entrion.com  
+1 832 948 8992
 

Kristiansand, Norway 
Østre Strandgate 1, 4610 Kristiansand S
Bjornar.Eide@entrion.com  
+47 90258110
 

Morten Tobias Lind
Former director at COP

Mike Rydin
Share holder 

Knut Eriksen
Extensive global 
board experience 

Julia Ryan
Energy consultant  
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