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Cooperative Research and Development Final Report

Report Date: May 6, 2024

In accordance with requirements set forth in the terms of the CRADA agreement, this document
is the CRADA final report, including a list of subject inventions, to be forwarded to the DOE
Office of Scientific and Technical Information as part of the commitment to the public to
demonstrate results of federally funded research.

Parties to the Agreement: Verdant Power, Inc.

CRADA Number: CRD-21-17764

CRADA Title: Testing and Expertise for Marine Energy (TEAMER) Program Support: MRE
Dynamic Seals Performance Investigation

Responsible Technical Contact at NREL:

Robynne Murray| Robynne.Murray(@nrel.gov

Name and Email Address of POC at Company:

Leighton Paradis, Iparadis(@verdantpower.com

Sponsoring DOE Program Office(s):

Office of Energy Efficiency and Renewable Energy (EERE), Water Power Technologies Office

Joint Work Statement Funding Table showing DOE Commitment:

Estimated Costs NREL Shared Resogrces
Government In-Kind

Year 1 $150,000.00
Year 2, Modification #1 $.00
Year 3, Modification #2 $.00
Year 4, Modification #3 $.00

TOTALS $150,000.00
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Executive Summary of CRADA Work:

This TEAMER project allows NREL to use and augment a custom special-purpose testing
system to perform accelerated-life testing of rotating seals for use in the Marine Renewable
Energy (“MRE”) industry. The requirements of this industry are different from most applications
including marine, and relevant performance information is lacking. In order to achieve low costs
with extremely effective and reliable operation over long periods deployed underwater, more
study of the best seals and arrangements of seals must be performed. By developing a rigorous
framework for such testing, NREL hopes to greatly improve understanding of the relevant
factors and provide significant data to the industry. Further, this work can inform standards
developments for this critical component of MRE systems, leading to maturation and improved
acceptance of the industry in commerce.

CRADA benefit to DOE. Participant, and US Taxpaver:

e Assists laboratory in achieving programmatic scope, and/or
e Uses the laboratory’s core competencies, and/or

Summary of Research Results:

Task 1: The first 2 months of this project (starting after execution of this contract) will be
dedicated to setting up the Participant test equipment, preparing the required Safe Work Permits
and instrumenting and setting up the data acquisition system. This will include:

e Receive and check out Participant test equipment

e Have NREL safety department inspect equipment, get it approved for operation including
electrical safety check out and safe work permitting

e Make any necessary adjustments to ensure we can eventually get to unattended operation.
This includes setting sensors with interlocks such as temperature.

e Perform attended testing initially to validate safety protocols and gain experience with
equipment. The ultimate goal is to go to unattended testing where we can check it twice
per day to log hours, however, an initial attended period is necessary.

e Selection of other seal types and procurement of additional equipment/test articles.

Task 2: The third month will be dedicated to normal operation of the Participant test equipment
as outlined in the Test Report provided by Participant. This time will be used for NREL to gain
an understanding into the requirements and limitations of the test setup, and to identify ways in
which the process can be improved. In this time, we will run and collect data using the same
configuration as Participant did to enable NREL to compare data and ensure normal operation.

Task 3: Month 4 will be used for NREL and Participant to discuss possible modifications to be
made to the Participant test equipment that were identified during normal operation in Task 2
and implement any NREL/Participant agreed upon modifications to the Participant test
equipment. NREL will not make any modifications to the Participant test equipment unless
approved by Verdant.
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Task 4: Months 5 and 6 will be used to test the modifications made to the Participant test
equipment and testing methods in Task 3. NREL/Participant will also prepare final report on
outcomes of testing and submit a CRADA final report to DOE.

This report serves to meet the requirement for the CRADA Final Report with preparation and
submission in accordance with the agreement’s Article X.

Subject Inventions Listing: None

ROI#: None

The work completed under this CRADA has been documented in OSTI as “Accelerated Lifetime
Testing of Main Shaft Seals for Tidal Turbine Rotors,” OSTI ID: 2349288. A link to the
technical report is provided: https://doi.org/10.2172/2349288.
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