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I What is WEC-Sim?

WEC-Sim (Wave Energy Converter Simulator)
Simulates wave energy converter dynamics in operational waves

Time-domain rigid body equation of motion solver based on Cummins’
formulation

Open source software developed in MATLAB/SIMULINK
Available at https://github.com/WEC-Sim/WEC-Sim
Joint NREL/Sandia project funded by the US Department of Energy

First Release: v1.0 in June 2014
Current Release: v5.0.1 in Sept 2022
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I Apache 2.0

License:

Copyright 2014 National Renewable Energy Laboratory and National Technology &
Engineering Solutions of Sandia, LLC (NTESS).

Licensed under the Apache License, Version 2.0 (the "License”); you may not use this file
except in compliance with the License. You may obtain a copy of the License at:

http://www.apache.org/licenses/LICENSE-2.0

Unless required by applicable law or agreed to in writing, software distributed under the
License is distributed on an "AS IS” BASIS, WITHOUT WARRANTIES OR CONDITIONS OF
ANY KIND, either express or implied. See the License for the specific language governing
permissions and limitations under the License.



I Why use WEC-Sim?

- WEC-Sim has the ability to model the dynamics of devices that are comprised of rigid
bodies, power-take-off (PTO) systems, and mooring systems.
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Why use WEC-Sim?
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I Why use WEC-Sim?

- WEC-Sim has the ability to model the dynamics of devices that are comprised of rigid
bodies, power-take-off (PTO) systems, and mooring systems.

- WEC-Sim uses hydrodynamic coefficients derived from frequency-domain boundary
element (BEM) simulations to model the relevant hydrodynamics.

Runs Simulink model, calls user-defined
functions for output processing
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I Why use WEC-Sim?

WEC-Sim has the ability to model the
dynamics of devices that are comprised
of rigid bodies, power-take-off (PTO)

systems, and mooring systems. %\@w

WEC-Sim uses hydrodynamic coefficients '"Cic_ient_wave
derived from frequency-domain direction
boundary element (BEM) simulations

Time-domain simulations are performed
by solving the governing WEC equations
of motion in 6 degrees-of-freedom.




I WEC-5im Theory

- Dynamics simulated by solving time-domain equation of motion (Cummins, 1962)
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- Use radiation and diffraction method and calculate the hydrodynamic forces from
frequency-domain Boundary Element Method (BEM)
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I WEC-Sim Software Requirements

CAD (Computer-aided design), e.g. Rhinoceros, SolidWorks, ANSYS, etc.

BEM (Boundary Element Method), e.g. WAMIT,Capytaine, NEMOH,
AQWA

WEC-Sim (Wave Energy Converter Simulator)
http://wec-sim.github.io/WEC-Sim/
Requires MATLAB,

SI mu | | N k S | MSca p e an d Required Toolbox Oldest Compatible Version

Simscape Multibody MATLAB Version 9.9 (R20205)

|nC| UdeS BEM IO Simulink Version 10.2 (R2020b)
Simscape Version 5.0 (R2020b)

(Boundary Element Method
In P ut/ Qutp ut) Simscape Multibody Version 7.2 (R2020b)



I WEC-Sim Overview

General steps to simulate a floating device using WEC-Sim

1. Generate device CAD geometry and mesh

Runs Simulink model, calls user-defined

2. Calculate hydrOdynamIC COfoICIGntS wecSim.m functions for output processing
using a BEM code such as WAMIT, —_——— { P ———————— |
NEMOH, Capytaine, etc. WEC-Sim Variant o
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GitHub Repositories
https://github.com/WEC-Sim

WEC-Sim

@ hitp://wec-sim.github.io/WEC-Sim/
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Documentation

http://wec-sim.github.io/WEC-Sim/

#A WEC-Sim

Search docs

Home
Introduction
Theory Manual
User Manual

Developer Manual

A » WEC-Sim (Wave Energy Converter SIMulator) View page source

WEC-Sim (Wave Energy Converter SIMulator)

WEC-Sim (Wave Energy Converter SIMulator) is an open-source software for simulating wave
energy converters. The software is developed in MATLAB/SIMULINK using the multi-body
dynamics solver Simscape Multibody. WEC-Sim has the ability to model devices that are comprised
of bodies, joints, power take-off systems, and mooring systems. WEC-Sim can model both rigid
bodies and flexible bodies with generalized body modes. Simulations are performed in the time-
domain by solving the governing wave energy converter equations of motion in the 6 Cartesian
degrees-of-freedom, plus any number of user-defined modes. The WEC-Sim Applications repository



Online Forum

https://github.com/WEC-Sim/WEC-Sim/issues

2 WEC-Sim / WEC-Sim  Public <2 EditPins ~ & Watch 28 ~ % Fork 125 ¥ Star 90  ~

<> Code ( Issues 9 11 Pullrequests 7 @Y Discussions () Actions [ Projects 3~ @ Security |~ Insights 8 Settings

Filters + Q isiissue iscopen > Labels 36 P Milestones 0 m

0O ( 90pen + 587 Closed Author ~ Label = Projects = Milestones « Assignee ~ Sort ~

U © [Theory or Implementation] 3
#873 opened 6 days ago by Aiswariak

WIS, [Developer Issue] stopWecSim warnings MATLAB/Simulink ~ SCM 31
#867 opened 13 days ago by jtgrasb

Documentation

0 © [Theory or Implementation] Differences in AQWA and WEC-Sim conventions (!
#865 opened 19 days ago by salhus

Support 7 2

00 [Theory or Implementation] Crane ship simulation Capytaine -> Wec-SIM [ BE
#859 opened on Apr 28 by Dadidal

0 © [WEC-Sim Applications] Applying the Generator Damping to the Rotary Generator ' PTO-Sim b (A3
#849 opened on Apr 18 by wectechpol



Thank you

For more information please visit the WEC-Sim
website:

If you have questions on this presentation please
reach out to any of the WEC-Sim Developers on
GitHub:

Sandia National Laboratories is a multimission laboratory managed and operated by National Technology & Engineering Solutions of Sandia, LLC, a
wholly owned subsidiary of Honeywell International Inc., for the U.S. Department of Energy’s National Nuclear Security Administration under
contract DE-NA0003525.

This work was authored in part by the National Renewable Energy Laboratory, operated by Alliance for Sustainable Energy, LLC, for the U.S.
Department of Energy (DOE) under Contract No. DE-AC36-08GO28308.

Funding provided by the U.S. Department of Energy Office of Energy Efficiency and Renewable Energy Water Power Technologies Office. The
views expressed in the article do not necessarily represent the views of the DOE or the U.S. Government. The U.S. Government retains and the
publisher, by accepting the article for publication, acknowledges that the U.S. Government retains a nonexclusive, paid-up, irrevocable, worldwide
license to publish or reproduce the published form of this work, or allow others to do so, for U.S. Government purposes.

Sandia
National
Laboratories

'ts‘
&‘d

NREL




