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With Current Energy Converters
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The interaction of marine energy arrays with the
environment can be quantified using open-source
numerical models such as:

 SNL-Delft3D-CEC-FM hydrodynamic conditions
« SNL-SWAN ocean wave propagation

Without™Current Energy Converters Difference between results

Potential change in environment
is computed by comparing the
change between conditions with
marine energy devices and
conditions without.
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When model results are combined with site-specific I 0.0005 I 0.0005 B 54562
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optimize array layouts and limit negative |
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The aim of this project is to provide a streamlined considered. Jx

app_roach to identify areas at risk of change due to Risk = Z(Probability » Change) a

marine energy developments. The tool developed to AT

achieve this goal uses open source models to
represent device parameters in the environment.
Results are analysed by integrating site-specific data
in a GIS platform that produces spatial maps of risk,
quantifies and categorizes said risk, and allows for
direct comparison between possible array
configurations.
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The SEAT produces risk metrics that can be compared
between conditions, seasons, and array configuration.
|dealized Power produced by the array is also computed.
allowing for the optimization of power production while
mitigating negative environmental effects.

i : —_— % Coverage
RES*—'*Q'TE!' Site Data SEAT Risk Value Description Z
1. Species . Environmental Risk y | ™~ - 4x4 16x6
2 H“’.'m! | Assessment and Mitigation ' s
3, Sediment Subport Reduced Erosion I Increased Erosion = <-1 Decreased Mobility 0.9 0
4, .. PP (T, <Ty)>1 I (T,>To)>1 E .
| 2 -
U N I @ | |\~ . = -1to 0 Increased Deposition 54.5 60.1
Data Aggregation & T e
Processing 1 Reduced Deposition | || Increased Deposition » 0 No Change 43.4 38.8
(T>Te)<1 | (Tu<To)<1 »
Environmental Simulation | ‘ I 4 ax ted g 1224 f2es 1684 6 0-1 Decreased Deposition 1.2 1.1
1. SNL-Delft3D-CEC-FM . Array design | B= = 1153 ¥ TR R
2. SNLSWaN optimization == e e B |2 M) |HE ‘ HHIHHE U T i
 parecuen P N | ToTanspor Parameter with ME Device_/ = HE || s | |EEE| iR [Edd i >1 Increased Mobility 0 0

Threshold matrix for sediment response Power output by device array shape Power output by device array shape

./ A’ WA VW A=
CONCLUSIONS ACKNOWLEDGEMENT

METHOD

The SEAT is a plug-in to the open source spatial The Spatial Environmental Assessment Tool Integral and Sandia National
analysis software QGIS that computes risk metrics streamlines the evaluation of marine energy. Laboratories would like to acknowledge
from model outputs, site-specific receptor maps, developments. Integration of numerical Oregon State University for the use of
and user-defined thresholds. mode results allows for multiple array and hydrodynamic data in developing wave
device configurations, and site conditions to and.hydrodynamic models along the
influence decision-making by stakeholders; Qregon coast. Integral would also like to
regulators; and developers. acknowledge University of Alaska
Fairbanks’ provision of data regarding
the Tanana River Hydrokinetic Test Site
for use in developing a numerical model
of riverine conditions for SEAT
development and testing.

SEAT GUI Interface in SEAT Plug-in
QGIS \Vil=Ya

S
REFERENCES CONTACT INFORMATION

SNL-SWAN wave model: https://snl-waterpower.qgithub.io/SNL-SWAN/ Samuel McWilliams smcwilliams@integral-corp.com
Paracousti Acoustic Propogation model: https://snl-waterpower.qithub.io/Paracousti/ '

SNL-Delft3D-FM-CEC hydrodynamic model: https://github.com/SNL-WaterPower/SNL-Delft3D-FM-CEC Craig Jones cjones@integral-corp.com

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., Jesse Roberts jdrober@sandia.gov
for the U.S. Department of Energy’s National Nuclear Security Administration under contract DE-NA0003525.



mailto:smcwilliams@integral-corp.com
mailto:cjones@integral-corp.com
mailto:jdrober@sandia.gov
https://snl-waterpower.github.io/SNL-SWAN/
https://snl-waterpower.github.io/SNL-SWAN/
https://snl-waterpower.github.io/Paracousti/
https://github.com/SNL-WaterPower/SNL-Delft3D-FM-CEC

