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Cooperative Research and Development Final Report

Report Date: April 25, 2025

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: Edem Tsikata

CRADA Number: CRD-21-17932

CRADA Title: A Novel Generator for Novel Underground Environments

Responsible Technical Contact at NREL:

David S. Ginley David.ginley(@nrel.gov

Name and Email Address of POC at Company:

edem.tsikata@gmail.com

Sponsoring DOE Program Office(s):

Office of Energy Efficiency and Renewable Energy (EERE), Geothermal Technologies Office,
American-Made Geothermal Manufacturing Prize

Joint Work Statement Funding Table showing DOE commitment:

Estimated Costs NREL Shared Resources
a/k/a Government In-Kind
Year 1 $25,000
Year 2, Modification #1 $.00
Year 3, Modification #2 $.00
Year 4, Modification #3 $.00
TOTALS $25,000.00

Executive Summary of CRADA Work:

The Participant is developing a high temperature, high pressure generator to power downhole
instrumentation. The generator harvests vibrational energy from the drill string and converts it to
stored electrical potential energy. NREL has two principle obligations 1) is modeling for the
overall potential downhole effectiveness of the potential drill. Second is the packaging for
downhole extreme environments based on prior NREL IP this was discussed with the PI at length
but the generator was never provided so direct packaging experiments were not conducted.
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CRADA benefit to DOE. Participant, and US Taxpaver:

e Assists laboratory in achieving programmatic scope. Potential solution for downhole
hardrock mining for geothermal applications. Ultimately modeling showed the technique
would not be transformative.

e Uses the laboratory’s core competencies.

Summary of Research Results:

The CRADA was terminated before the tasks below could be completed.

Task 1: NREL will Develop simulations of the generator (5K). 3D files describing the generator
geometry will be imported into the simulation software. Finite element analysis of the eddy
currents and electromagnetic fields will be performed.

Task 1.1: NREL will provide initial quantification for frequency shifts of the generator

Task 2: NREL will build and test electrical connections made with epoxy (5K). The generator
will be subject to extreme temperatures, large shocks, and thousands of cycles of vibration.

Task 3: NREL will provide the CRADA Final Report — Preparation and submission in
accordance with Article X

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

The CRADA was terminated before the tasks below could be completed.

PARTICIPANT shall complete the following tasks:
Task 1: Participant will deliver Participant’s generator components used in the junctions to

Task 2: Participant will provide specifications for the generator components (including 3D files
and component physical properties).

Task 3: The Participant will test epoxies in generator prototypes.

Task 4: Participant will assist with development of simulations. Results of the simulations will
subsequently be validated by the Participant against experiments with physical prototypes.

References: None

Subject Inventions Listing: None

ROI#: None
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