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Availability of Marine Energy Knowledge

Data and information are: [ Resource } [ Reports ]
_ Characterization
e often not made public [ I }
e stored in many locations and diverse formats [ Ul o } Data
e often not catalogued, described, accessible, or Py [ e J =
discoverable. Methods -
—
Code Lessons =
US Department of Energy developed: Repositories Learned /
Portal and Repository for Information on Marine Renewable ~—~—— | —_——

Energy (PRIMRE) to overcome data and information barriers
to research, development, and testing in support of the
US and international marine energy communities.



https://openei.org/wiki/PRIMRE

SR PRIMRE

The Portal and Repository of Information on Marine 3 g B R y
Renewable Energy (PRIMRE) provides access to 9 ﬁ
marine energy data, information, and resources to S MY @
help advance the industry. &) o o

® Knowledge Hubs

T IR

® Marine Energy Basics .

® Events Calendar : P

® Archived Webinars sl

e Educational Resources

® Data, Tools, & Software ' Telesto
ad

Funded by the US Department of Energy’s Water Power
Technologies Office and led by 3 national labs.

Regulators
.

https://PRIMRE.org e B



https://primre.org/

PRIMRE Knowledge Hubs

type and format of information related to
i
marine energy

Tethys hosts documents on environmental
effects

s Tethys Engineering hosts technical
ey documents

e Several Knowledge Hubs were developed

e
£\

under other projects, but all have been ;‘.“3

integrated and improved.

Marine Energy Software hosts codes and
software

Telesto hosts testing and measurement
Hees guidance

e PRIMRE has a one-stop search that allows

_@_ﬁ: Marine Energy Projects Database hosts project

users to find data and information in any info

part of the system
@ Marine Energy Atlas hosts GIS-based resource maps



Presenter Notes
Presentation Notes
explain aggregate search:
Created user-friendly one-stop search function across all Knowledge Hubs 
Makes all marine energy information readily accessible
Suggested via feedback from users, annual reviews of knowledge hubs, user statistics�


M H KD R Marine and Hydrokinetic

Data Repository

OpenEl

Marine and Hydrokinetic Data Repository (MHKDR) a

« Repository for all research and testing data
collected funded by the U.S. DOE Marine
and Hydrokinetic Power Program.

M Data~ FAQ About search MHKDR data ‘Q

MP{

Marine and Hydrokinetic Data Repository
U.S. DEPARTMENT OF ENERGY

Q, search MHKDR data Search

« Over 300 datasets with more than 2,000
individual data resources

Wave Energy | | Wave Energy Pr\ze| | River Energy | | Current Energy

Featured Data
———

J I
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« Over 30 TB of data, from research,
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development, deployment and analysis ‘
’ s " .
Wave Energy Prize ALFA task 3 extreme conditions-- Underwater Mapping Results for
. full data set Seabotix vLBV300 Vehicle w...
e O rt S d O W n I O a d e d O V e r a 1 O O O O O t I l I I e S The Wave Energy Prize was an 18-month Full data set (six deployments) from SWIFT This document presents results from tests to
) ) . public design-build-test competition buoy deployments at the Newport South demonstrate underwater mapping

sponsored by the U.S. Department of Energy Test Site during extreme wave capabilities of an underwater vehicle in
Energy (DOE) Water Power Technologies events. conditions typically found in marine
Office Marine and Hydrokinetic Program. renewable energy arrays. The...

What's New

Improved Search and Data Discovery
Newly redesigned search, home page, and data pages making finding important information easier! Use industry-relevant facets to quickly filter search results and find
the information you need

Smarter Submissions

https://mhkdr.openei.org/

The MHKDR will now detect any dates present in the names of upioaded files and use them to auto-populate the appropriate date fields in the submission form. The
Gate fields can still be used to manually Specify any date, but our hope is that it's one less thing to fill oUt when submitting!

No more limits on file size



https://mhkdr.openei.org/

Tethys

« >8,900 Journal papers, reports, other
media on environmental effects of wind
and marine energy technologies

« Serves as a commons for practitioners,
enhancing the connectedness of the
marine energy community

Features:
 Knowledge Base & Map Viewer
e Glossary
* Events Calendar
* Broadcasts (e.g., Tethys Blasts, Tethys
Stories, Webinars)
* Tethys Community

FTETHYS

Environmental Effects of Wind and
Marine Renewable Energy

@knersY OES = 8,
GET STARTED

i w to Tethys, start here to

eeeeeeeeee

KNOWLEDGE BASE

ccess thousands of publications and
more, all in a searchable database.
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ental effects of marine energy

https://tethys.pnnl.gov/




Tethys Engineering ENGINEERIiG

ABOUT ¥ CONTENTY CONNECTIONSv BROADCASTS~ HELP“v
. % B X
S

The Tethys Engineering Photo Library

contains hundreds of photos of marine

« >7,700 journal papers, reports, g
other media on marine energy ENGINEERINGT™S = TR i
engineering and technologies

If you are new to Tethys, start here to learn more

KNOWLEDGE BASE

Knowledge Base

The Knowledge Base provides access to information about technical and engineering aspects of marine renewable energy. Relevant documents from around the world
are compiled into a user-friendly table that displays all content available in Tethys Engineering. Results can be narrowed using the keyword filters on the right, or
with search terms entered in the text box. Content may also be sorted alphabetically by clicking on column headers. Some entries will appear on the next page

Features:
 Knowledge Base & Map Viewer

As an alternative to the Knowledge Base, check out the Map Viewer to access geotagged content in a spatial view.

e Glossar
flows Enter terms to search for in all text fields Current Search

o Content Collecti « 7068 results found
Events Calendar oo e
- ipe i - L; Wel, i Content Type =
. . . of cold-water pipe in C;zeng, siet AP0 Journal | grec Modeling  Performance
. ocean thermal energy al 2023 Article )
oto Librar evice images
s o O conference Paper (1621)
Performance variations | Ulazia, A.; Wave, Point [ Report (469)

o - of wave energy Saenz-Aguirre, (O Thesis (170)
. . S | converters due to global | A.; Tharra- s Nh | ey Modeling | Hydrodynamics O Book Chapter (145)
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N Riverine
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https://tethys-engineering.pnnl.gov/




Marine Energy Projects Database

King Island Wave Swell Project

The unit was installed at Grassy, King Island, on January 10, 2021. It has since been commissioned, exporting Project Manager
its first power into the King Island grid on June 18, 2021. These are significant events for WSE's shareholders
and stakeholders. WSE has worked with Hydro Tasmania, the island’s energy and network provider, to
connect the unit to the local grid, and is now delivering energy from the project into the existing network
Hydro Tasmania will separately monitor the energy produced by the unit to ensure it meets the requirements
of the King Island grid. The wave energy produced will complement Hydro Tasmania's existing hybrid grid, Project Status @
further diversifying the renewable sources and reducing diesel consumption on King Island.

Additional Information

Project Life Cycle @

Start Year

Wave Swell Energy Ltd

Project Website

Active

Operational

2021

@Z\%)PRIMRE About  Knowledge Hubs  Basics  Events  Prizes  Signature Projects  STEM ~

PRIMRE / Databases / Projects Database / Devices / 40 South Energy R115

40 South Energy R115

The radical design of our wave energy converters lets you Technology Developer
reap the benefits of commercial wave energy while
avoiding the drawbacks of conventional installations. The

40South Energy wave energy converters are formed by Device Status &
three sub-systems. Using our innovative (and patented)

transmission system, the relative motion of the Lower and Technology Type
Upper members is converted directly into electricity on the

machine

Power Take-Off &
Max Rated Power Capacity ¢

== Surface Expression

Estimated TRL &
TRL Last updated: 31 January 2014

Energy Resource = Wave

40 South Energy

Inactive

Point Absorber

Alternative PTO

400 KW

Water Column Position

< Submerged - Mid

https://primre.org/Databases/Projects Database

>1,000 international marine energy
projects, devices, test sites, and
organizations

Historic record of past deployments

Database pages are linked to data,
other parts of PRIMRE

Allows for exploration of the
relationships between organizations,
projects deployments, and devices

TN TV



https://openei.org/wiki/PRIMRE/Databases/Projects_Database

Marine Energy Software

- Driven by user needs
and input

Catalogues codes and
software relevant to
marine energy

Including commercial
and open access
software

ttps://software.primre.org/

Marine Energy Seftware ENERGY |rencvosie Enccey

>Home | Search Software | Register Software | Resources | About i Contact Us

A collection of software for marine energy application:

Search Software

[ Q marine energy software X

E Browse Software Q Register Software

New Open Source Releases

SAM
© BEMRosetta June_2023 © 2022.11.21.r3.:55¢.280 © tsdatv0.6.1

Hydrodynamic coefficients viewer
and converter for Boundary
Element Method Solver formats

System Advisor Model (SAM) Time series data utilties for
declaratively applying
standardization, Q/C, and

transformations to datastreams
View Code  View Documentation View Code View Code

View Documentation View Documentation

More Marine Renewable Energy resources

&8 PRIMRE

MRE Portal

Telesto (®)

& ]

Projects Database Development Geospatial Data
Guidance

MM ey T

il
Data Repository Environmental

Technical
Documents Documents

Marine En

Software

~ Technology
wave

Current

~ Language
MATLAB
PYTHON
FORTRAN
[
¢

O javaseript
Roff
coq
WML
OpenEdge ABL
] pastscript
PowerBuilder
scss
shell
T
Tex
Turing

~ @ Liconse ses
~ @ « Opensaurce
£ 68U General .
Apache License.

ot Specifed

Other

850 3.Clause

BMT License.

@ & commercial

v Cost
Brree
B raid

v e T
@3
D46
@7

Collection
‘method

Modeling
Laboratory
Field

v Lifecyele
Design
Manufacturing
() Geployment
[ Condiian Monitoring

Operations &
Maintenance

) Decommissianing

ergy Seftware

Register Software | Resources | About

Search Software

\”

T ——
ENERGY |rliment

= Contact

Q marine energy software

| >

Sortby  Most Recently Updated *  Clear Fifters

TITLE OF SOFTWARE™ by SUPPOR

Primary Use: Marine Renewable Eneray

" MTUcense (Open-Source] @WPTOFudes SFree @4-6

o Lorem ipsum dolor sit amet, con

cletur adipiscing elt, sed do elusmod
s tempor incididunt ut labore et dolore magna aliqua. Urna nec tincidunt
praesent semper feugiat onsectetus adipiscing eli, sed do eius.
Python  Javascript

Deployment  Laboratory.

s Site Characterization  Marine Spatial Planning  Current

s ansvscrx”
Primary Use: Marine Renawable Energy

8 AS¥S CPX e (Cormmercial SPaid @7-9

Lorem ipsum olor sit amet, consectetur acipiscing sl sed do elusmod
tempar incidicunt ut labore ot dolore magna aliqua. Urna nec tincidunt
praesent semper feugiat onsectatur adipiscing o, sed g eius.

% Python  Javascript

Condition Monitoring  Modeling

(CFD)  Wave

TITLE OF SOFTWARE

Primary Use: Marine Renewable Energy

MiTUcense (Open-Source) WWPTOFunges §Froe @ 4:6
Lorem ipsum dolor sit amet, consectetur adipiscing eft, sed da elusmod
tempor incididunt ut labore et dolore magna aliqua. Urna nec tincidunt

prassent semper feugiat onsectetur adipiscing eli, sed do eius..

Python  Javascript | Deployment  Laboratory

" Site Characterization  Marine Spatial Planning

ANSYS CFX .

Primary Use: Marine Renewable Energy

B wisvscrxUemnse (Commercis) G Paid @7-9

Lorem ipsum dolor sit amet, consectetur adipiscing ekit, sed da elusmad
1mpOr INCIGiount ut labere 81 dokre Magna aligua. Urna nec tincidunt
prassent semper feugiat onsectetur adipiscing elf, sed do eius..

Python Javascript | Condition MonRoring  Modeling

A (cFO)

4arecords
Activity Updated 21 hours ago
Issues Pull Requests Contributrs:

04 w28 07 ver 20

Relaases Forks  Downloads
. b 53 8y =28

Past Year of Commits

!
=

\nsys

Activity Updated 21 hours age
Issues Pull Requests Contributors.
04 w2 o7 23

Forks  Downloads
A 2 v @3 B @28

Past Year of Commits

\nsys



https://software.primre.org/

Marine Energy Atlas

* Geographic Information
System that houses marine
energy resource
characterization data

* Open-access, interactive
mapping tool for marine
energy

* Includes data layers on U.S.
wave, tidal, riverine current,
ocean current, and ocean Significant wave height in US EEZs, wave project locations, bathymetry
thermal resources

https://maps.nrel.gov/marine-energy-atlas/



https://maps.nrel.gov/marine-energy-atlas/

Marine Energy Data Pipeline

* Standardizing data from device
to dissemination

* Automating data
standardization

Input Data

MHKDR
Standardized Data Data Lake

TT11 1
EEEEEE
EEEEEE
EEEEER

TV VYR

Conflg Code
File(s) Customizations




Marine Energy Data Lakes

Universal Access to Marine Energy Data

« Data available to anyone with an internet MH.(DR @EDI

connection
The Open Energy Data Initiative (OEDI)
« Access no longer limited to national labs, large improves access to high-value data sets.
universities and organizations with HPCs
Enabling collaboration with communities of all @ E

. Machine
Slzes Learning Analytics

* Including smaller universities, high schools, )

startup companies, and other innovators M

Industry, Academia,
Public Access

Cloud based HPC
(On Demand)

Data Lake
(Big Data)

& “

On-premises Real-time Data
Conventional HPC

(Cloud Connected)




PRIMRE Centralized Search

e Search across all PRIMRE platforms and partners

» Data sharing across U.S. and international databases
* Standard metadata units/formatting = data can be shared
seamlessly between platform

e Uses a PRIMRE metadata schema based on DCAT +
marine energy terms

---------------- | PRIMRE | oooooeoooe
Kb dats Eallciankin MM pen ™~ ]

TV VR

A te S h d Discox
) M\ ggregate Searc '3?\;%%;? e Al-powered search
. s )
MHK MM:T-]'H 1!-’|Tp"’|;‘| idata Comlng Soon!
. DataRepository | Other * Building a prototype

Sites LLM based on extensive
library and metadata

https://primre.org/Search



https://primre.org/Guidelines

Thank You! Questions?

PRIMRE Principal Investigators:
* Andrea Copping (andrea.copping@pnnl.gov)

* Jon Weers (jon.weers@nrel.gov)

e Cesar Castillo (cesar.castillo@sandia.gov)

PRIMRE Team:

* PNNL: Jonathan Whiting, Lysel Garavelli,
Hayley Farr, and Fadia Ticona Rollano

* NREL: Lisa Temple, Katie Peterson, Hanna
Fields, Erika Curry-Elrod, and Sean Morris

* Sandia: Kelley Ruehl, Will Peplinski, and
Megan Anderson

PRIMRE Help
PRIMREHelp@groups.nrel.gov

0 m Researchers
5 Qu '
MH'( T
Marine and Hydrokinetic MARINE ENERGY
Data Repository ATLAS

TETHYS
ENLIREER A . g

farana

.
.
: International -
ME Databases Developers
=B . ;
Investors °
. .

-
—
FETHYS- Telestd

A

.
.
* afq
L_r lﬂ Marine Energy

Other Projects Database
akeholders

Regulators
.

The National Renewable Energy Laboratory is a national laboratory of the U.S. Department of Energy, Office of Energy Efficiency and Renewable
Energy, operated by the Alliance for Sustainable Energy, LLC. under contract No. DE-AC36-08G028308. Pacific Northwest National Laboratory is
operated by Battelle for the U.S. Department of Energy under contract DE-AC05-76RL01830. 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., for the U.S. Department of Energy’s National Nuclear Security Administration under contract DE-NA0003525.
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