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The FRP monopile technology extends the monopile operating depth to 80+ meter. This session
explores the benefits and the technology development process for the FRP™




Industry Challenge — Reduce the Cost of Offshore Energy in Deeper Waters
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Lighter Less Complex Structure

Foundation Weight Estimates for a 15MW Unit
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Cost Improvements

Foundation EPCI Estimates for a 15MW Unit
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Existing Supply Chains and Fabrication Capacity

Topside Mooring
Assembly (TMA) Under
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FRP Development Plan

Proof of Feasibility Top Mooring Assembly (TMA) Pre-Commercial 15 MW
Concept Study Development & Testing (5 - 10 Units)
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Initial Design Approval in Demonstrator Commercial 15 MW
Concept Documentation Principal (AIP) 1MW - 5MW (Over 25 Units)
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Completed Ongoing Planned

TRL 1: FRP concept and patent, FRP patent

TRL 2: Proof of concept study (global motion) & design documentation

TRL 3: Feasibility study offshore Massachusetts (15MW turbine in 40-to-80-meter)
TRL 4: Ongoing AIP certification project with DNV

TRL 5: Ongoing TMA project planning, TMA patent



https://www.entrionwind.com/technology

Offshore Massachusetts Study Confirms Feasibility

Conclusions

Technically feasible up to 80m / 15MW

Economically feasible with
improvements in LCOE beyond 55m

At the limit of existing fabrication and
installation capabilities at 80m
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Overall FRP design, global motion
and sizing and LCOE

Monopile and TP component design
and costing

Mooring and anchor design and
costing

LCOE at 80 Meters
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https://www.empireengineering.co.uk/
https://intermoor.com/
https://www.entrionwind.com/news
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Summary

The FRP monopile extends the monopile
to 100-meter operating depth
e Lighter less complex structure

* Improved economics

e Established supply chains

*  Proven mooring technologies

Study offshore Massachusetts confirms
technical and economical feasibility

TRL driven development milestones
targeting demonstrator in 2023 (TRL 6)
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Thank You

Entrion Wind
Entrion Inc USA

10497 Town and Country
Way

Suite 220

Houston, TX 77024

+1 832623 6242

¥ FRP™ Monopile Foundations for Deeper Water
‘ Reduced levelized cost of energy
Extended operating depth to 100 meters
Established monopile supply chain
Proven mooring technology with less footprint
Lighter and less complex structure
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