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Introduction

- Robust tools are needed to evaluate site characteristics and the potential
environmental effects of MHK devices.

-» Sandia National Laboratories and Integral Consulting have developed:

= SNL-SWAN, a modified version of the open-source model SWAN,

= SNL-SWAN coupled with Delft3D-Flow to allow for the investigation of WEC
array effects on the physical environment,

= associated methodologies to assess impacts of WEC arrays.

- Environmental impact analysis of a WEC farm requires characterization
of the environmental conditions at the site of interest to determine the
‘risk’ associated with specific wave conditions.
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Sea State Characterization

- A seven-year wave record [1]
analyzed to yield a multi-
dimensional wave occurrence
distribution.

- Data is first binned by direction;
bins selected by considering the
distribution of wave direction at
the site

- 4 bins selected for this analysis
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Sea State Characterization

=» Individual JPDs of
significant wave
height and peak
period calculated in
each directional
bin.

Significant Wave Height, Hs [m]

10

Dp =260 - 290deg

Natlonal
Laboratories

0.01

0.01

0.02

0.02

0.02

0.03

0.02

0.08

0.02

0.04

0.03

0.04

0.02

0.01

0.01

0.03

0.05

0.10

0.08

0.02

0.08

0.06

0.16

011

0.09

0.01

0.02

0.04

0.12

0.18

0.24

0.18

0.15

0.06

0.03

0.10

038

0.52

0.47

024

0.13

0.09

0.07

0.01

0.06

023

074

081

045

029

0.20

0.05

0.08

0.03

0.02

0.09

048

0.01

0.05

022

0.02

0.12

0.01

0.07

030

0.02

0.22

0.15

0.20

028

024

HE

013

103

112

109

110

061

041

017

0.08

0.06

0.02

081

037

0.22

011

0.06

0.02

00

0.50

037

032

0.09

0.09

0.02

070

0.51

021

0.07

0.09

0.01

0.02

0.01

079

052

046

0.25

0.13

0.16

0.01

0.0

0.02

081

054

067

026

0.24

0.02

0.08

013

018

026

0.28

0.29

0.29

0.04

0.07

6

7

8 9

10 11 12 13 14 15 16 17 18 19 20 21 22 23 24

Peak Period, Tp [s]

@ 1C0E

Iﬂt@‘i

105

al

consulting inc

% Occurrence



i) it integml
Sea State Characterization S

- Often testing or simulating every sea state within a joint probability
distribution (JPD) is not feasible, therefore a subset of conditions need to
be selected.

- Discrete wave events are chosen using k-means cluster analysis [2]; see
example in Figure 3.

- These set of conditions (cluster centroids), along with the probability of
occurrence of each cluster, represent a comprehensive set of conditions
over the record in a probabilistic sense.
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Risk Assessment

WEC array can change the shear stress in lee of array
Potential of changing the sediment erosion (or accretion)

Risk is function of probability & change in conditions

b 4 4 I

Example risk metrics being considered [3]:
= Sediment transport
= Bottom elevation changes

= Larval & fish motility

- Risk can be mapped and compared to habitat areas of interest
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Summary

-» This describes a methodology for characterizing the wave environment
in a condensed manner and selecting sea states for representative
cases to model

-» Factors such as the number of sea states to select and directional bins
depend on the individual site and WEC array being studied

-» Seasonal characteristics are also being considered in the full assessment

-» Full application of a Spatial Environmental Assessment Tool (SEAT)
assessment (details can be found in [3])
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