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with the environmental data.

Abstract: This project aims to provide long-term responses and full sea state characterization for a specific WEC and its deployment site. We extract our site’s metocean data
to generate individual sea states and contours of different return periods. Using a numerical model and inverse reliability methods, the 50-year loads for our WEC model are
determined and compared against direct integration of the sea states. From the results, there seems to be a large discrepancy between the methods that can be traced back
to the procedural decisions of each process. Our current work deals with correcting the long-term response approach and studying the effect of different statistical methods

Introduction:

 WEC devices seek to generate
power using ocean waves to
drive a Power Take-Off (PTO)

e Reference Model 3 (RM3):
point absorber WEC
comprising a floating body
that oscillates along a spar
cylinder with a submerged
reaction plate (pictured on the
right)

* Provide a long-term reliability
analysis for this WEC.
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Comparison of Methods

Direct Integration (DlI):

* Split the Hg-T),space into discrete bins

(shown on the right)
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e Generate short-term distributions for

each bin using response block maxima

* Integrate over all bins using the
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following equation:
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Short-term extreme

Sea state likelihood

* Find the design load [+ such that the

. target Pr is met
Numerical Model: i
. WEC-Sim (WEC i Environmental Contour (EC):
Simulation) used to E * Generate the 50-year contour using
simulate RM3 at various : " the Principal Component Analysis
<ea states 8" o} o S Sen st AR with inverse first order reliability
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are shown on the right tme fs] [ JICNEIE
Results and Discussion: Future Work:
* Table below shows results (controlling sea states for EC method are given) | |* Find ways to correct the
* 13% - 25% difference between DI and EC values direct integration answer 1 el e
. . . . . —— Gaussian
e Large differences due to coarse binning of sea states and seemingly large * Look at different approaches Frank
. —Cl
contours to generating contours N e
* More simulations should be run to reduce the variability in each response ||* Optimize the WEC software = (L= ddla
Response DI EC EC with correction for quicker performance T
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