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Introduction to WEC-Sim
WEC-Sim
• Open-source software for simulating wave energy 

converters
• Time-domain multi-body dynamics of WECs
• Linear potential flow-based hydrodynamic forces
• MATLAB, Simulink, Simscape Multibody

Can simulate a range of devices including:
• Various WEC archetypes
• Floating offshore wind turbines
• Hybrid systems
• Floating platforms



Overview of WEC-Sim v6.0

• WEC-Sim v6.0 was released 
October 19, 2023

• Key new applications include:
• Coupling with MoorDyn 2.0

• Advanced controls 
implementations

• MOST v1.0.0

• Other updates include:
• Large horizontal displacements

• Improvements to Morison 
element implementation

• Improve PTO models and 
documentation

• Alternate methods for radiation 
damping force



Coupling with MoorDyn v2.0

• MoorDyn is a standalone FOSS that can be integrated with WEC-Sim 
to simulate detailed mooring dynamics

• MoorDyn v2.0 enables the following updates/capabilities:
• New input syntax

• Non-linear tension

• Bathymetry and seabed dynamics

• Connections between multiple floating bodies



Coupling with MoorDyn v2.0
• Coupling: 

• MoorDyn is compiled as a dynamic link library 
1. WEC-Sim initializes MoorDyn according to the MoorDyn 

input file (‘lines.txt’)

2. WEC-Sim passes the response to MoorDyn at each timestep

3. MoorDyn returns the force of the Mooring line(s)

• WEC-Sim updates:
• Updated the syntax of ‘lines.txt’ in the Applications 

example

• MoorDyn Simulink block(s) updated to record relative 
response

Old:

New:



Advanced Controls

• WEC-Sim can act as a platform to test various controllers. 

• WEC-Sim_Applications repository has multiple examples for testing 
different type of optimal controllers. 
• Optimal passive controller (P Controller).

• Optimal reactive controller (PI Controller).

• Optimal latching Control.

• Optimal declutching Control.

•  MPC Controller.
WEC-Sim
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Advanced Controls

• Optimal Control Parameter Calculation
• New functions for calculating optimal control parameters for any Wave 

Energy Converter (WEC)

• Based on the BEMIO .h5 file

optimalGainCalc.m optimalTimeCalc.m
P controller optimal values Latching control optimal time

PI Controller optimal values Declutching control optimal time



WEC-Sim+MOST
• MOST = MATLAB OFWT* Simulation Tool

• *Offshore floating wind turbine

• Developed by MOREnergy Lab at 
Polytechnic University of Turin, Italy

• Built on top of WEC-Sim in MATLAB

• Models rigid body turbine aerodynamics and control with:
• TurbSim inflow

• ROSCO controller

• Mooring look-up tables (6D: 6 DOF motion)

• Aerodynamic look-up tables (4D: DOF x wind speed x rotor speed 
x blade pitch)



WEC-Sim+MOST

• WEC-Sim+MOST are
• supported separately

• packaged and distributed together

• enable simulation of hybrid systems and 
wind turbines in WEC-Sim

• Application case models the IEA 15 
MW reference turbine on the UMaine 
VolturnUS-S semisubmersible platform
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Thank you! Questions?
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