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WEC-Sim code overview

e Open-source code for simulating WECs

* Developed in MATLAB/Simulink
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WEC-Sim usage overview

# of Publications using WEC-Sim

34 papers published 2016-2019 (~50 including NREL & SNL)
From 10 different countries (EU nations, US & China)

20 Growing # of publications

17

Code benchmarking, 1

15
PTO modellmg,

10 Control modelling; 4
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WEC-Sim usage overview

Papers from academia & industry

1

Used to model a broad range of devices

m University
= Consultancy
= Developer

Public research
organisation

~ Still water level

# of publications
o (5,1

# of publications, categorized by
lead author’s affiliation

co-author affiliations create overlap
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Selected papers

- Novel device modelling

- Experimental validation

- Development of additional WEC-Sim capabilities
- Control modelling

- PTO modelling



Novel device modelling

e liatall7n10) = An intaaratad [ltida|, wave & wind) renewable energy device

“WindSloke” is coupled /7

with WEC-Sim to calculate
the unsteady thrust forces
on the turbines.

Li, L., Yuan, Z. M., Gao, Y., Zhang, X., & Tezdogan, T. (2019).
Investigation on long-term extreme response of an integrated
offshore renewable energy device with a modified environmental
contour method. Renewable Energy, 132, 33-42.

Experimental validation of spar & WT
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Fig. 10. Mean value of overall power production.

more stable

Future work: include wave-current couplings and wind turbulence
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Experimental validation

 Bosma et al (2019) - Physical and numerical modeling of fixed OWC array

Numerical/experimental

Non-optimized layout ‘ WEC-Sim model ;
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Bosma, B., Brekken, T., Lomonaco, P., Dupont, B., Sharp, C., & Batten, B. (2019).
Array modeling and testing of fixed OWC type Wave Energy Converters.
Proceedings of the 13th European Wave and Tidal Energy Conference, 1—-
7. Naples, Italy.




Development of additional WEC-Sim

capabilities

(in addition to
* Scriven et al. (2019) — Non-rigid body structural dynamics in WEC-Sim generalized modes
approach already

FE solver Code_Aster coupled to included in WEC-Sim)

WEC-Sim:

resharm_DEPL DX
7.640e-03

-1.5794 %
Rigid Body (displacement
Geometry 1008
Structural tool coupled to WEC-Sim I 47534 Of th e ﬂ a p)
T _] ~6.340e+00
Freq. Domain . Distributed -
; WEC-Sim Loads Distributed loads

Hydrodynamic 7 | Pressure Load | :

Coefficients Calculation Calculation and displacements,

S GO R DR
Environmental
Conditions
CG and PTO interface locations
updated at each time step
Structural FE
Model

Distributed pressure loads are
derived from WEC-Sim and applied

PTO Force (Left Side) [N]
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to the FE model at each time step : —_—
Scriven, J., Laporte-Weywada, P., & Cruz, J. (2019). > S PN
Introducing non-rigid body structural dynamics to \ dynamics are considered in the analysis.

WEC-Sim. Proceedings of the 13th European Wave NREL | 9
and Tidal Energy Conference, 1-9. Naples, Italy.



Control modelling

* Hillis et al (2019) — Active control for the WaveSub WEC

m WEC-Sim model Assessment of the controller

Still water level

Passive Control - - - - Passive Control Mean

Active Control -~ - = - Active Control Mean 1

Float
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Mean power increases of between
86% seen eac ystem ,
passive control system) in irregular sea states.

Seabed

Future work: include methods of avoiding PTO tethers becoming slack
Hillis, A. J., Whitlam, C., Brask, A., Chapman, J., & Plummer, A. R. (2019).

Power capture gains for the WaveSub submerged WEC using and the imposition of a two-quadrant restriction on PTO operation
active control. Proceedings of the 13th European Wave and Tidal NREL | 10
Energy Conference, 1-8. Naples, Italy.




PTO/grid modelling

* Yuetal (2018) — Hydraulic PTO modelling
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Yu, Y. H., Tom, N., & Jenne, D. (2018).

Numerical analysis on hydraulic power take-off for wave energy converter and power

smoothing methods. Proceedings of the 37th International Conference on Offshore
Mechanics and Arctic Engineering - OMAE 2018.

Hydraulic PTO model in WEC-Sim
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