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Motivation

The offshore industry has been using synthetic ropes, but

presently the mooring analysis method overly simplifies

complex nonlinear behavior of synthetic ropes, which does not

properly consider non-linear stiffness behavior that varies with

load magnitude, loading rate, loading history, hysteresis

damping, et cetera.

Approach

• Develop methodology for a more accurate and realistic

representation of synthetic rope stress-strain behavior using

comprehensive rope load test data and Artificial Intelligence

(AI)

• Develop an interface between AI rope model and a mooring

analysis program

ARMOR JIP

AI Based Realistic Modeling Of Synthetic Ropes

Preliminary Results

Benefits

• Optimized mooring design with improved certainty

• Digital twin with AI rope model offers more accurate information for 

condition and predictive maintenance of mooring, platform, risers, etc.

• Improved crew safety and reduced risks during offshore and quayside 

marine operations, offloading operation using synthetic ropes



ARMOR JIP

AI Based Realistic Modeling Of Synthetic Ropes

Deliverables

• Overall Methodology including AI Model Development Framework and

required load test methodology to train an AI Model

• Interface program for mooring analysis software, OrcaFlex

• Summary of comparison results for conventional model and AI model

of synthetic ropes for selected floating offshore platform/s

Participation and fees

• Operators: $100k payable over 2 financial years

• Others: $60k payable over 2 financial years

• Regulators: in-kind contribution

• Synthetic Rope Manufacturers: in-kind contribution with load test data

Scope of Work

• Collect synthetic rope test data and make recommendations

for required load test methodology to train an AI Model

• Develop an AI model to represent the full characteristics of

nonlinear Stress-Strain relationship for each complete relevant

synthetic rope test data set

• Verify the trained model with a wide range of regular and

irregular loading test data

• Develop AI model’s interface with mooring analysis program,

OrcaFlex

• Compare mooring analysis results (strength and fatigue)

between conventional model and AI model for selected floating

offshore platform/s

Preliminary Timeline
Open Meetings:

• 1st Meeting: 27th May 2026

• 2nd Meeting: 3rd June 2026

We are open to dedicated meetings as well.

Contact:

Anil Sablok, JIP Project Manager

email: anil.sablok@ten.com



Update of Mooring 
Integrity Issues
Project proposal to DeepStar®

Pedro Barros, Aberdeen, 20 May 2026
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Update of Mooring Integrity Issues
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Proposal to be presented formally to 

the DeepStar® members according to 

the defined channels.

Project Champion: Equinor

DeepStars Core Member Companies in 

attendance and interested, can consider 

supporting via DeepStar, becoming co-

champions.

Others are welcome to present their 

interest.
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Update of Mooring Integrity Issues

Background

• Deepstar® project 20401, Mooring Integrity Issues, was completed in 2021.

• Failure modes statistics database should be updated and source extended. 

Business Case / Impact: Value Drivers / Primary Benefit of this work

• Detailed understanding of failure mode occurrence rates strengthens 
decision-making processes for improvement of operational procedures, mooring 
system design, maintenance, system monitoring and it is essential for research 
effort guidance.

• Accurate and comprehensive monitoring of mooring system operational performance 
is the basis for sustained reliability, cost and safety improvement.
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Update of Mooring Integrity Issues

Objectives:

1. To update of Deepstar® project 20401, completed in 2021, Mooring Integrity 
Issues database with recent data and increased participant base. 

2. Review failure modes to be monitored e.g. corrosion and wear rates.

3. and investigate the development a continuous anonymous update system.

Opportunity within the FER Week:

Hold project meetings at FER Week.
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Update of Mooring Integrity Issues

Tasks to be Addressed:

• Perform a workshop to address lessons learned

• review the failure modes scope to be monitored

• define guidelines to develop a continuous anonymized system for database updates. 

The contractor will collect, compile and publish the data in accordance with different 
levels of accessibility the level i.e. “contributing members” and general public. 

A final workshop will be organized to review the results of the data collected and 
address future work and participants interaction.

8



DNV ©

Update of Mooring Integrity Issues

Deliverables:

1. Expanded and updated database of reported reliability data of mooring systems.

2. Project report summarizing observations, results and guidelines for development of 
continuous update system.

3. Two workshops facilitated by the contractor.

4. Framework for continuous update system.

9



DNV ©DNV ©

www.dnv.com

10



11 Copyright SolarDuck, NL. All rights reserved. This presentation may contain proprietary and privileged information. Reproduction or disclosure to third parties of this document or any part thereof, or the use of any information contained therein, is not permitted, except with prior and express written permission 
by SolarDuck BV. The SolarDuck logo and name are registered trademarks of SolarDuck.



12

OFFSHORE O&G IS FACING A STRUCTURAL 
POWER CRISIS
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78% of Norwegian Continental Shelf subsea discoveries cannot
meet sanctioning hurdle rates. SURF costs are the primary
reason

CCS projects are being developed >100 km offshore. Far beyond
economic cable reach

Production hubs are declining. Spare pipeline capacity exists, but
marginal pools often can’t justify the tieback investments

€6.9B
Annual global SURF 

CAPEX

€1.5M
Avg. cost per km of 

umbilical

€1.4M
Downtime cost per day 

(20k bbl/d)

78%
NCS tie-backs failing 

hurdle rates
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THIS IS NOT A SOLARDUCK OPINION 
This Is Your Industry Speaking
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“Everybody wants to get rid of umbilicals.”
VP, Global Industry Association

“One third of all O&M costs relate to controls and umbilical maintenance.”
MD, Global Leader in Underwater Vehicle Charging

“O&G operators would love to remove umbilicals completely.”
Manager, Global Leader in Subsea BESS Solutions

“A major operator chartered a vessel for 12 months at tens of millions of dollars simply as 
contingency in case the umbilical failed.”
General Manager, Marine Contractor

“There have been a few of those umbilical issues with various operators.”
Sales Manager, World Leader in Subsea Equipment
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JIP – STEADY SEAS
Objective

Copyright SolarDuck, NL. All rights reserved. This presentation may contain proprietary and privileged information. Reproduction or disclosure to third parties of this document or any part thereof, or the use of any information contained therein, is not permitted, except with prior and express written permission 
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Objective

Develop and qualify a standard Offshore Floating Power Hub (OFPH).
A Swiss-knife power solution that eliminates the long umbilical and unlocks stranded reserves currently 

beyond economic reach.
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THE OFFSHORE FLOATING POWER HUB
Flexible As A Swiss Army Knife

Copyright SolarDuck, NL. All rights reserved. This presentation may contain proprietary and privileged information. Reproduction or disclosure to third parties of this document or any part thereof, or the use of any information contained therein, is not permitted, except with prior and express written permission 
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What it is:
A floating solar-hybrid platform (PV + BESS + backup generators)

With ample space for additional client systems

Designed as a Normally Unattended Installation (NUI)

Connects via short umbilical to subsea assets

Baseline configuration:
Platform: ~30 × 30 × 15 m, draught <6 m

Peak power: up to 250 kWp

Continuous power: 20 kW 

Battery storage: up to 2,000 kWh

Backup generators: 2 × 20 kW

Payload capacity: up to 80 tons

Water depth: up to 1,300 m

Certified to withstand 100-yr Hs 13.7 m waves

How it works in 4 steps:
Platform is assembled quayside from modular kit components

Towed to field by standard tug. No heavy-lift vessel required

Operates unattended, visited only twice a year (target: once)
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PROVEN — NOT A CONCEPT, A TRACK RECORD
Three pilots. Five years. Multiple geographies. Zero lost-time incidents.

Copyright SolarDuck, NL. All rights reserved. This presentation may contain proprietary and privileged information. Reproduction or disclosure to third parties of this document or any part thereof, or the use of any information contained therein, is not permitted, except with prior and express written permission 
by SolarDuck BV. The SolarDuck logo and name are registered trademarks of SolarDuck.

Project Year/ Location Scale Key validation

King Eider 2021, 
NL inshore

65 kW Triangular platform concept, mooring, structural integrity. Approval in Principle (AiP) 
from Bureau Veritas, AON insured

Teal 2024, 
Tokyo, Japan

80 kW International deployment, transport & assembly logistics in new geography. Survived 
cyclone wind conditions.

Merganser 2024, 
North Sea

500 kW BV NI631 Prototype Certification, AON insured, SodM approved maintenance, Hs 
up to 11.6 m, zero accidents

Merganser: world’s first Bureau Veritas-certified and AON-insured offshore floating PV system. 
No other floating solar company has achieved this.
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JIP – STEADY SEAS
Work Packages

Copyright SolarDuck, NL. All rights reserved. This presentation may contain proprietary and privileged information. Reproduction or disclosure to third parties of this document or any part thereof, or the use of any information contained therein, is not permitted, except with prior and express written permission 
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WP 01
Project Management

Overall technical 
coordination and planning

Risk management and 
quality assurance

Reporting, 
communication, and 
dissemination of project 
results

WP 02
Requirements Definition

Gather operator 
requirements and 
operational use cases

Define performance, 
HSE, certification, and 
interface specifications

Assess business case, 
TCO, and CO₂-reduction 
potential

WP 03
Develop Basic Design

Basic design of the 
Offshore Floating Power 
Hub

Conduct third-party 
design verification

Approval in Principle 
(AiP) / Statement of 
Feasibility of classification 
society

WP 04
Hydrodynamic Research

Develop validated 
hydrodynamic model

Tank test verification
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JIP – STEADY SEAS
Designed To Be Low-risk And Value-generating At Every Step.

Copyright SolarDuck, NL. All rights reserved. This presentation may contain proprietary and privileged information. Reproduction or disclosure to third parties of this document or any part thereof, or the use of any information contained therein, is not permitted, except with prior and express written permission 
by SolarDuck BV. The SolarDuck logo and name are registered trademarks of SolarDuck.

Duration
24 Months
Start 2026M06

Budget
3800 kEUR Total Budget
3200 kEUR Dutch government grant secured

600 kEUR SolarDuck in-kind contribution

Project Partners
SolarDuck (Lead)
Marin
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WHAT WE ASK
No CAPEX commitment. No FID obligation. One decision: join the JIP:

Who

3-4 Operators and Integrators

JIP partner benefits

Feasibility study for 1 site (for each JIP partner)

A verified standard OFPH design

Half-yearly project updates​

Participation in the overall project (38x  multiplier)

Your contribution to the JIP

Operator requirements and operational use cases

Access to project site data 

What happens after the JIP

Commercial project  to unlock your stranded asset

What it costs

100 kEUR contribution

Inhouse support



CONTACT DETAILS

Don Hoogendoorn
CTO & Co-Founder

T: +31 613 238 754
M: Don.Hoogendoorn@SolarDuck.tech

READY TO ELIMINATE THE UMBILICAL?

www.solarduck.tech
info@solarduck.tech

http://www.solarduck.tech/


To install the default mask 

template:

• In the "Creation" tab, open 

the themes window by 

clicking on the arrow 

pointing down

• In this new window, click 

on "Search themes"

• Browse the computer and 

select the mask in .potx

format

• Click on "Apply"

• Once the theme is saved, 

the next time you use it, 

you can save your 

presentation in .pptx format

To insert a new slide: 

• Click on "Home", "New 

slide"

• Click on the arrow below 

"New slide" and select the 

desired template

To change the visual:

• Remove the visual

• Click on the icon 

in the center of the gray 

block

• Import a visual

from your computer

• To crop the image,

in “Picture Tools”, click on 

“crop” tab and choose

the desired option. 

Adapt (move, zoom

in or out) the image

JIP PREDICTO

PREDICTING CORROSION 
EVOLUTION IN OFFSHORE 

UNITS 

PITCH – 20TH MAY 2026



To change the footer:

• Click on “insert”

• Click on “Header

& Footer”

• Check the “Slide number” 

box

• Write the desired text

in the "Footer“ box

• Click on “Apply to all”

WHY A NEW JIP? 

22

P R E D I C T O  J I P  P R O P O S I T I O N

How to predict evolution of observed corrosion on offshore units

and adapt repair plan? 



To change the footer:

• Click on “insert”

• Click on “Header

& Footer”

• Check the “Slide number” 

box

• Write the desired text

in the "Footer“ box

• Click on “Apply to all”

AGS 3D: AI INSPECTION ECOSYSTEM
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BV 

AUGMENTED 

SURVEYOR 

3D

Digital 3D model

• Localised corrosion

• Access to pictures

Digital 3D Model

P R E D I C T O  J I P  P R O P O S I T I O N

One digital 3D Model

➢ Automatic thickness measurements 
importation 

➢ Corroded surface measurements

➢ Characterisation of corrosion type

What’s coming next ?

And predictive tool for maintenance 

and repair



To change the visual:

• Remove the visual

• Click on the icon 

in the center of the gray 

block

• Import a visual

from your computer

• To crop the image,

in “Picture Tools”, click on 

“crop” tab and choose

the desired option. 

Adapt (move, zoom

in or out) the image

To change the footer:

• Click on “insert”

• Click on “Header

& Footer”

• Check the “Slide number” 

box

• Write the desired text

in the "Footer“ box

• Click on “Apply to all”

JIP CORROSION IN TANK
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Ballast 
parameters

• pH, Temperature, refilling frequency, flow rate 
etc

• immersion/splash zone/atmospheric

Corrosion laws

• Literature review

• Test in laboratory + optional field instrumentation

Structural 
criticality 

Assessment

• Simplified strength and fatigue update with 
corrosion data

• Structural criticality map of corroded areas 

AGS3D 
Integration

• Alert levels depending on level of corrosion and 
structural criticality

Objective: Develop tool to anticipate corrosion evolution in 

tanks and evaluate criticality



To change the visual:

• Remove the visual

• Click on the icon 

in the center of the gray 

block

• Import a visual

from your computer

• To crop the image,

in “Picture Tools”, click on 

“crop” tab and choose

the desired option. 

Adapt (move, zoom

in or out) the image

To change the footer:

• Click on “insert”

• Click on “Header

& Footer”

• Check the “Slide number” 

box

• Write the desired text

in the "Footer“ box

• Click on “Apply to all”

EXPECTED OUTCOME
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Rules

Tool

Expand AGS3D capabilities

Facilitate inspection and asset 

integrity management

Revisit alternative inspection 

scheme

Incorporate asset integrity 

management tool in inspection 

scheme (AGS notation)

P R E D I C T O  J I P  P R O P O S I T I O N

For operators

Digital inspection campaigns 

data

Corrosion kinetic model adapted 

to tank operating modes

Criticality results for its studied 

asset



To change the footer:

• Click on “insert”

• Click on “Header

& Footer”

• Check the “Slide number” 

box

• Write the desired text

in the "Footer“ box

• Click on “Apply to all”

TIMELINE AND BUDGET
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P R E D I C T O  J I P  P R O P O S I T I O N

Timeline

3 years

Start end of 2026 / beginning of 2027

Budget

Minimum Budget: 350 k€

In-kind participation possible



To change the footer:

• Click on “insert”

• Click on “Header

& Footer”

• Check the “Slide number” 

box

• Write the desired text

in the "Footer“ box

• Click on “Apply to all”

CONTACTS
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DELPHINE RIGAUD
Director of innovation and collaborative industry 
Projects

▐ +33 7 88 24 70 73
▐ Delphine.rigaud@bureauveritas.com

BUREAU VERITAS

ANNE-LAURE GAIGNEUX
Joint Industry Projects manager

▐ +33 1 55 24 71 39
▐ Anne-laure.gaigneux@bureauveritas.com

BUREAU VERITAS



• Context : Pursue R&D efforts on PA6 following POLYAMOOR/MONAMOOR/BAMOS JIP projects

• Planning : 10/2026 → 10/2030

• Objectives :

• R&D partners : ENSTA, IFREMER, IFPEN, France Energies Marines  

• Industrial entrance Fees : 17,5k€ to 35k€ / year for mid or large groups + possibility to participate technically with in-kind 
contribution

GLAMOOR JIP28

GLAMOOR project JIP 

WP2: Ageing protocols & degradation modes
• Study of ageing mechanisms via accelerated protocol at 

yarn/subrope scale
- Polymer network characterisation

- Mechanical damage characterisation

WP3: Impact on fatigue
•  Impact of ageing on fatigue via FIBULA model & validation: 
- Input : yarn on yarn testing & self heating measurements

- Outputs : abrasion model investigation 
• Investigation of damage cumulation for fatigue estimation via 

measurements

WP4: 1D model for engineering applications
• Impact of rope scale/geometry on POLYAMOOR law

• Design study : comparison of law, material in design >toward  
recommandations

• Damage cumulation for fatigue estimation via modeling

WP5: In situ experimentation
• MONABIOP buoy deployment over 3 years with PA6 ropes 

segments 
• Strain/stress monitoring

• Full rope characterization : ageing & fatigue  



• Please contact us for any related project : France Energies Marines 

MIUG 2026 29

Thank you for your attention 

Laure.cossalter@france-energies-marines.org 

Nicolas.ruiz@france-energies-marines.org 
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JIP-FER Week - Fall 2026 

FER Forum
Aberdeen, Scotland
20-May-26



Host, Date & Location  

© SBM Offshore. All rights reserved. www.sbmoffshore.com 31

• SBM Offshore 

• October 19th -23rd, 2026

• Monaco



More on Host
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• SBM hosted JIP week in 

• October 2003

• March 2011

• March 2014



More on Location   
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• Two meeting locations:

• Marriott Hotel (Cap d’Ail)

• Days 1, 2 ,4 and 5



More on Location   
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• Two meeting locations:

• Monaco Yacht Club (Ball 

Room)

• Day 3



Accommodation
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• Marriott Hotel (Cap d’Ail)

• Negotiated fares



How to get there ?
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• By air to Nice Cote d’Azur Airport (2nd largest in France)

• From airport to Marriott hotel

• Taxi

• Regional train to Monaco-Monte Carlo train station  (15min walk from train station to Marriott hotel)

• By High-Speed Train to Nice Ville train station

• Regional train to Monaco-Monte Carlo train station  (15min walk from train station to 

Marriott hotel)



Weather to expect 
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Weather to expect (cont) 

© SBM Offshore. All rights reserved. www.sbmoffshore.com 38



Fun things to do
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• Monaco Oceanographic Museum

• Beach Volley-Ball (Plage Marquet - Cap d’Ail)



More seriously…
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• What is the origin of the coined statistical term “Monte Carlo Simulations”



More seriously…
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• What is the origin of the coined statistical term “Monte Carlo Simulations”



In short…
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• Whether you are interested in these Monte Carlo Simulations
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In short…
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• Or these Monte Carlo Simulations
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