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A Marine Engineering & Hydrodynamics
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Flexible and Rigid body Dynamic
- modelling for Marine operations

Complex Modelling FRyDo

Advanced Hydrodynamics piCy
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disruptive approaches:

« Multibody dynamics modelling and tight
coupling with hydrodynamics interactions
and large deformation cable models.

- Native integration of control modules
including dynamic positioning systems.

Fully Coupled Simulations
Some of Clients
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Marine operations are omnipresent during
full MRE's life cycle. All technologies are
concerned; from floating wind or offshore
wind up to tidal & wave energies. The
missions are various, complex, expensive
and can present high human, material and
economical risks. The mastering and the
assessment of complex marine operations
are important levers to optimize and
reduce CAPEX, OPEX or LCOE.

Design of Offshore Ope

FRyDoM allows complex ~multibody
systems modelling, integrating rigid and
flexible bodies, kinematic joints, actuators
and thrusters in a marine environment

v me f Tailored studies or products are enabled
ative produ such as tug assist in harsh environment,
installation of wind turbines, etc.

FRyDoM is a multiphysics simulation

software based on solid scientific
\,' foundations and produced with state of
\ the art of software developments. The
numerical models have been validated
and benchmarked with numerous
cases. Released open-source, with
stong  ongoing  developments,
FRyDoM is a key for decision-making
processes or risk assessments, useful at
all stage of the lifecyle of your projects;
from design optimization up to

operation planning and monitoring.

This work wss carred out within the framework of the WEAMEC, West Atlantic Marine Energy Commursty, and with funding from the Pays de la Loire Region and D-KE Engineering
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: \ N Conventional Control Strategy Adapted Control Strategy
' Rotor Controller Main known Tailored and more advanced  Main field of research:
Qp thrust T ‘ Bl issue: control strategies can:
— Negative damping <+ Decrease oscillations * Model Based
e System * Decrease fatigue damage Control
“ ' y Instability * Deep Learning
' o e Structural Control Strategies
Damage * Wind Estimation
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] DLC ducti
production Structural Analyzes
* Complete DLC Analysis *  Fatigue Analysis
e Automated Calculations *  Wind Turbine Lifetime
* Report Generation * Damage Rates

Desired
Performances

Desired Wind

Control ( Load
Turbine LCOE Design Analysiy

Obtained Wind
Turbine LCOE

Obtained
Performances

LCOE: Levelized Cost of Energy
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22 Ongoing R&D Projects
E\]OgTON
SOFTWIND (2018 - 2020) ECOSFARM (2018-2020)

Generic numerical simulation tool

Software in the loop Testing in Basin
* Bottom-fixed, floating and tidal offshore

e Basin Test & Aerodynamic Modelling turbine farms
* Robust & Precise Solution  Turbine control and farm control validation
* Implementation on OCEANICS-Wind Product * Turbine location optimization
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. Smart & Innovative Solutions
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Proven Hardware Technologies

Remote Assistance & Control

24/7 support
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