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WEC-Sim Training Course
for users and developers

FOSWEC wave tank testing and WEC-Sim simulation

August 17, 2017
Yi-Hsiang Yu (NREL)
Kelley Ruehl (Sandia)
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Course Agenda
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Time (MT) Topic (~Duration) Description
1:00 pm Wave Implementation

~30min
• Detail of what is done in the wave class and library blocks and how they 

are linked
• Somewhat line-by-line, give overview of what type of 

information/calculations are done in the wave class 
• Ex 1: specify wave type ‘regular’ ‘regularCIC’ and ‘spectrumImport’ to 

show which method in waveClass are executed and which variant 
subsystems are turned on

Wave Implementation Topics
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Wave Implementation Kelley Ruehl (Sandia)

WEC-Sim Webinar
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Wave Class Overview 

The wave class contains all wave information 
necessary to define the incident wave condition 
for the WEC-Sim time-domain simulation. 
• Wave Class is initialized and defined in the 

WEC-Sim input file. 
• waveClass.m   waves
• Required Properties:

– type
– Each wave ‘type’ has different required properties

waveClass.m

OBJECT

PROPERTIES METHODS

INITIALIZATION OTHER
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wecSimInputFile.m
Initializes wave class, user specifies 

wave type and properties 
(ex: period, height, spectrum)

Wave Implementation 
Simulink Model File

Looks the same on the top level, but 
has different variant subsystems 

active based on inputs

waveClass.m
Creates ‘waves’ object, parses input file, 
turns on variant subsystems, generates 

incident wave for WEC-Sim 
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waveClass Properties

OBJECT

PROPERTIES METHODS

INITIALIZATION OTHER
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Wave Class Properties

The wave class contains all wave information 
necessary to define the incident wave condition 
for the WEC-Sim time-domain simulation. 
• Required Properties:

– type
– Each wave ‘type’ has different required properties

waveClass.m waveClass Properties
Available at the beginning of 

waveClass.m file, can see ‘public’ 
versus ‘private’ properties

>>open waveClass

• Public 
properties

• Defined in 
input file 

• Private 
properties

• Calculated by 
methods in 
wave class
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Wave Class Properties

The wave class contains all wave information 
necessary to define the incident wave condition 
for the WEC-Sim time-domain simulation. 
• Required Properties:

– type
– Each wave ‘type’ has different required properties

waveClass.m >> wecSim
>>waves

Wave Object Properties
Created by waveClass, available upon 

completion of WEC-Sim run 
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waveClass Methods

OBJECT

PROPERTIES METHODS

INITIALIZATION OTHER
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Wave Class Methods

waveClass
Creates waves object, reads wave 

‘type’ from WEC-Sim input file

waveSetup
Specifies wave parameters 

based on wave ‘type’

Other Methods…

irregWaveSpectrum
• Generates ‘PM’, ‘BS’, ‘JS’ 

wave spectrum based on user 
inputs

waveElevReg & waveElevIrreg
• Generate wave surface 

elevation time-series with 
wave ramp

write_paraview_vtp
• Function for generating 

ParaView Visualization of 
wave surface elevation
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Wave Class Variant Subsystems
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Variant Subsystem – Radiation Calc

Initialization of variant 
subsystem by
wecSimInputFile.m in 
waveClass.m and
wecSim.m
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Convolution Integral Block

• ‘noWaveCIC’
• ‘regularCIC’
• ‘irregular’
• ‘spectrumImport’
• ‘etaImport’

Constant Coefficient Block

• ‘noWave’ 
• ‘regular’

Radiation Force Block

State Space Block

• ‘simu.ss’
• (Except for noWave or regular)
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Wave Implementation Examples… 
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All the webinar materials and recordings are 
available online: 
http://wec-sim.github.io/WEC-Sim/webinars.html

Thank you!

Sandia National Laboratories is a multi-mission laboratory managed and operated by National Technology and 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.

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