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49th POWER SOURCES CONFERENCE
* June 27-29, 2023, Gaylord National Resort & Convention Center, Fort Washington, MD, USA

Welcome to the Power Sources Conference 2023

Welcome!

We are pleased to welcome you to the 49th Power Sources Conference at the Gaylord National Resort & Convention Center in
Fort Washington, MD. Our last gathering was in 2018 and we are looking forward to seeing everyone again. This conference
was started in 1947 in Fort Monmouth, NJ, and has been managed and produced by General Technical Services and Palisades
Convention Management continuously since 1994. This year’s meeting will focus on advanced energy storage and power
generation technologies (largely, but not exclusively, electrochemical), which are of interest to the DoD, other Government
agencies, and the civilian marketplace. As usual, the orientation will be toward advancements in power sources, renewable
energy power generation, advanced materials and processes including safety, quality control, testing mechanisms, and power
management. In addition, contributions to prototype development, manufacturing technology, device and systems engineering,
and economic and environmental considerations will be presented. This year's technical program reflects continued strong
interest in high-energy high-power batteries, fuel cells, and other power generation technologies for man portable power,
mobile ground vehicles, sea, and aerospace applications. We are certain that you will also enjoy the exhibits and networking
opportunities in our convenient National Capital Region setting.

Enjoy the Conference!

~ 49th Power Sources Conference Committee
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Edward Piekos, Sandia National Laboratories
Scott Roberts, Sandia National Laboratories
Christopher Apblett, Sandia National Laboratories
lan Barney, Sandia National Laboratories

Session 14: Customer
Chair: Homeshwar Lalbahadur, U.S. Army DEVCOM Armaments Center
Co-Chair: Stanley Rodrigues, AFRL Wright Patterson

14-1: Blended Electrolytes for Li-lon Cell R&D and Production...222
Carl Thoemmes, Koura
Tobias Johnson, Koura

14-2: 21st Century Arms Race to Establish Sustainable Domestic Supply Chains of
Key Battery Metals ~ Paper Unavailable

Jesse Edmondson, U.S. Critical Minerals

14-3: Developing a Power and Energy Voice for the DoD and Communicating with
Industry ~ Paper Unavailable
James Trevey, Military Power Sources Consortium
14-4: Future Power Needs in Fuze and Munitions Applications...226
Giuseppe L. Di Benedetto, U.S. Army Combat Capabilities Development Command
Armaments Center
Homesh R. Lalbahadur, U.S. Army Combat Capabilities Development Command Armaments
Center

Session 15: Secondary Lithium Batteries / Li-lon Batteries I
Chair: Julianne Douglas, U.S. Army CCDC C5ISR

15-1:  High-Energy-Density and Low-Cost Lithium-lon Batteries Using
Sulfurized Polyacrylonitrile Cathodes...227
Donghao Ye, State University of New York at Buffalo
Jim P. Zheng, State University of New York at Buffalo
15-2: Advanced Phosphate Cathodes at SAFT...231
Jacob Nykaza, Saft America
Xilin Chen, Saft America
Thomas A. Greszler, Saft America

Tuesday
6/27/2023
Eastern
Shore 2
Ballroom
1:30-3:10 PM

Tuesday
6/27/2023
Riverview

Ballroom 5
1:30-3:10 PM



15-3: Free-Standing Carbon Nanofoam Papers Vapor-Infiltrated with Sulfur

as Lithium-Sulfur Battery Cathodes...235
Matthew J. Lefler, U.S. Naval Research Laboratory
Zachary G. Neale, U.S. Naval Research Laboratory
Rebecca A. Hunt, U.S. Naval Research Laboratory
Jeffrey W. Long, U.S. Naval Research Laboratory
Megan B. Sassin, U.S. Naval Research Laboratory
Rachel E. Carter, U.S. Naval Research Laboratory

15-4: Advanced Lithium-Sulfur Batteries Based on Lyten 3D Graphene™.. 239
Ratnakumar Bugga, Lyten Inc.
Celina Mikolajczak, Lyten Inc.
Karel Vanheusden, Lyten Inc.
Arjun Mendiratta, Lyten Inc.
Anurag Kumar, Lyten Inc.
Babu Ganguli, Lyten Inc.
Yongtao Meng, Lyten Inc.
Jeffrey Bell, Lyten Inc.

Zach Favors, Lyten Inc.
Dan Cook, Lyten Inc.

15-5:  Lithium Sulfur Pouch Cells with Improved Energy Density for Portable

Power Applications...243

Ermest Ndzebet, EaglePicher Technologies, LLC
Mario Destephen, EaglePicher Technologies, LLC
Logan Wittmaier, EaglePicher Technologies, LLC
Anulekha Haridas, EaglePicher Technologies, LLC

H : H i Tuesday
Session 16: Battery Safety / Quality / Testing V 612712023

Riverview
Ballroom
1-2-2
3:30-5:30 PM

16-1: How to Make a Smart Battery Trustworthy: Improving System-Reliability with
Diagnostic Battery Management ~ Paper Unavailable
Isidor Buchmann, Cadex Electronics Inc.

16-2: A Standardized Testing Framework for Baselining & Benchmarking

Pre-commercial Lithium-ion Cells...247
Dillon Hayman, Excet Inc.
Corey Love, U.S. Naval Research Laboratory

16-3: Experimental Study of Battery Parameters and Their Variations
During Cycle Aging and State of Charge of a Sealed Lead Acid
Battery...251
Jagmohan Singh, Villanova University
Ruben Hidalgo-Leon, Escuela Superior Politecnica del Litoral
Pritpal Singh, Villanova University

16-4: CAMX Power High Sensitivity Cell Screening Technology: Recent
Advancements and Results from Evaluations of Li-lon Cell

Populations...255
Christopher H. McCoy, CAMX Power LLC

16-5: safety and Performance Testing of Commercially Available Sodium-

ion Batteries...259

Rachel Carter, U.S. Naval Research Laboratory

Gordon Waller, U.S. Naval Research Laboratory
Corey T. Love, U.S. Naval Research Laboratory

16-6: safety Characterization of Flow Batteries of Two Chemistries...263
Judith A. Jeevarajan, UL Research Institutes
Migo Szeman Ng, UL Research Institutes
Taina Rauhala, UL Research Institutes
Carlos F. Lopez, Stress Engineering Services, Inc.

Session 17: Powering The Force | Tuesday
6/27/2023

Eastern



17-1:

17-2:

17-3:

17-4:

17-5:

Session

18-2:

18-3:

18-4:

18-5:

IPOWER: A Dismounted Warfighter Energy Simulation and Analysis
Tool...267

Richard O. Stroman, U.S. Naval Research Laboratory

Christopher Buesser, Excet, Inc.

Brian Somes, Excet, Inc.

Jacob Amtmann, Excet, Inc.

Development and Use of Machine Learning and Artificial Intelligence for Life
Optimization and Failure Detection of Lithium-ion Batteries for Unmanned
Applications ~ Paper Unavailable

Frank Joseph Puglia, EaglePicher Technologies, LLC

Dan Wertz, EaglePicher Technologies, LLC

Christopher Charron, EaglePicher Technologies, LLC

Brandon Moore, EaglePicher Technologies, LLC

Rob Gitzendanner, EaglePicher Technologies, LLC

Solid State Transformer with Predictive Digital Twin ~ Paper Unavailable
Nick Vallo, Cornerstone Research Group

Jacob Monat, Cornerstone Research Group

Colton Foster, Cornerstone Research Group

Vinod Siberry, U.S. Department of Energy

Warfighter Alternative Energy Study (WAES)...271
Alexis Moy, U.S. Army AFC DEVCOM C5ISR
Julianne Douglas, U.S. Army AFC DEVCOM C5ISR

Family of Lightweight Logistics Fueled Generators...274
Timothy LaBreche, Precision Combustion Inc.

Subir Roychoudhury, Precision Combustion Inc.

David Spence, Precision Combustion Inc.

18: Secondary Lithium Batteries / Li-lon Batteries Il

Development of 3 and 15 Ah Rechargeable Lithium Pouch Cells...278
Owen Crowther, EaglePicher Technologies, LLC

All Solid State Battery with Glass Electrolyte and High Energy
Density...281

William Rauch, Johnson Energy Storage

Adrian Grant, Johnson Energy Storage

Lazbourne Allie, Johnson Energy Storage

Phthalocyanine-based Hybrid Catalyst for Rechargeable Lithium-
Oxygen Batteries...285

Padmakar Kichambare, UES, Inc.

Stanley Rodrigues, U.S. Air Force Research Laboratory

David Firsich, Wright State University

William A. Feld, Wright State University

Perla B. Balbuena, Texas A&M University

Lawrence Scanlon, U.S. Air Force Research Laboratory

EnerSys CWB Prismatic Cell Characteristics and Development

Strategy...289
Hiroshi Nakahara, EnerSys Advanced Systems

Session 19: Molten Salt Batteries - Primary & Secondary I
Chair: Richard Dratler, U.S. Army DEVCOM Armaments Center
Co-Chair: Adrian Parker, NSWC Crane

Shore 2
Ballroom
3:30-5:30 PM

Tuesday
6/27/2023
Riverview

Ballroom 5
3:30-5:30 PM

Wendsday
6/28/2023
Riverview
Ballroom

1-2-2
8:30-10:10
AM



19-1:

19-2:

19-3:

19-4:

19-5:

Development of Magnesium Oxide (MgO) Binder for Thermal

Batteries...292

Viswanath Krishnamoorthy, Qynergy Corporation

David Smith, Qynergy Corporation

Nathan Berg, Qynergy Corporation

Samuel Stuart, U.S. Navy Naval Surface Warfare Center (NSWC)

Giuseppe L. Di Benedetto, U.S. Army Combat Capabilities Development Command
Armaments Center

Lauren Morris, U.S. Army Combat Capabilities Development Command Armaments Center
Aaron Stern, U.S. Army Combat Capabilities Development Command Armaments Center
Richard Dratler, U.S. Army Combat Capabilities Development Command Armaments Center
Kenneth Blecker, U.S. Army Combat Capabilities Development Command Armaments Center

Synthetic Production of Tunable Magnesium Oxide for Thermal
Batteries: Drag and Drop...296

Aoife Celoria, EnerSys Advanced Systems Inc.

Wish Krishnamoorthy, Qynergy Corporation

Brittany Urban, EnerSys Advanced Systems Inc.

Nathan Berg, Qynergy Corporation

Analytical Exploration of Iron Disulfide Performance in Molten Salt

Batteries...300

Noah B. Schorr, Sandia National Laboratories
Teal Harbour, Sandia National Laboratories
Martin B. Nemer, Sandia National Laboratories
Hans W. Papenguth, Sandia National Laboratories
Samantha Reyes, Sandia National Laboratories
John H. Taphouse, Sandia National Laboratories

Enhanced Performance in Thermal Batteries Containing

Nanostructured Cathode Materials...304

Lauren A. Morris, U.S. Army Combat Capabilities Development Command Armaments Center
Giuseppe L. Di Benedetto, U.S. Army Combat Capabilities Development Command
Armaments Center

David B. Swanson, EnerSys Advanced Systems, Inc.

Brian D. Wightman, EnerSys Advanced Systems, Inc.

Charles W. McMullan, U.S. Army Combat Capabilities Development Command Armaments
Center

Richard Dratler, U.S. Army Combat Capabilities Development Command Armaments Center
Aaron Stern, U.S. Army Combat Capabilities Development Command Armaments Center

High Voltage Cathode Battery Development...308
Nathan V. Moss, EaglePicher Technologies, LLC

Jim J. Ferraro, EaglePicher Technologies, LLC

Joe Edington, CFD Research Corporation

Session 20: Powering The Force I Wendsday

20-1:

20-2:

20-3:

6/28/2023
Eastern
Shore 2
Ballroom

8:30-10:10
AM

Performance Gains In Li-ion Backup Batteries for Aircraft ~ Paper Unavailable
Ethan R. Steinmetz, Cornerstone Research Group

Nickolas J. Vallo, Cornerstone Research Group

Frank M. Zalar, Cornerstone Research Group

Brian E. Henslee, Cornerstone Research Group

Rapid Development of High Endurance nano-UAS Mission Batteries...312
James Pander, Physical Sciences Inc.

Devon Shedden, Physical Sciences Inc.

Christopher Lang, Physical Sciences Inc.

Lithium-lon Battery/Lithium-lon Capacitor Hybrid Energy Storage
Device in UUV Applications...316

Kyle G. Waterman, Electro Standards Laboratories

Raymond B. Sepe Ir., Electro Standards Laboratories

Andrew Vose, Electro Standards Laboratories



20-4:

20-5:

Ballistic Conformal Battery ~ Paper Unavailable
Frank M. Zalar, Cornerstone Research Group

Ethan R. Steinmetz, Cornerstone Research Group
Nickolas J. Vallo, Cornerstone Research Group

John A. Hondred, Cornerstone Research Group

Pasha N. Nikolaev, Cornerstone Research Group

Brian E. Henslee, Cornerstone Research Group

Integrating Commercial Power Quality Technologies for Mitigating Leading
Power Factor and Voltage Sag Problems on Tactical Power Sources ~ Paper
Unavailable

David Aebischer, Cintel Inc

Session 21: Secondary Lithium Batteries / Li-lon Batteries IV

21-1:

21-2:

Degradation of Li-ion Cells Beyond 80% Initial Capacity...320
Reed Wittman, Sandia National Laboratories

Armando Fresquez, Sandia National Laboratories

Babu Chalamala, Sandia National Laboratories

Yuliya Preger, Sandia National Laboratories

Studies on ALE 4Ah Li-ion 18650 Cylindrical Cells with Zero Volts
Stability at Extremely Cold Temperature -57°C...324

Linhua Hu, American Lithium Energy Corporation

William Michael Hadala Jr, American Lithium Energy Corporation

Jiang Fan, American Lithium Energy Corporation

Robust, Zero-Volt-Capable, High-Power Lithium-lon batteries for
Military Platforms...328

David Ofer, CAMX Power LLC

Joseph Bernier, CAMX Power LLC

Edward Siegal, CAMX Power LLC

Sharon Dalton-Castor, CAMX Power LLC

Benjamin Lester, CAMX Power LLC

Michael Rutberg, CAMX Power LLC

EnerSys 18650 Cell Characteristics and ZeroVolt™ Capability...332
Hiroshi Nakahara, EnerSys Advanced Systems

A Study of the State of Charge of Lithium-lon Batteries in
Transportation...336
Daniel Keslar, Federal Aviation Administration (FAA4)

Session 22: Molten Salt Batteries - Primary & Secondary Il
Chair: Sean Rayman , USAF/AFMC

22-1:

22-2:

22-3:

Discharge in Unactivated Thermal Batteries...340
Daniel E. Wesolowski, Sandia National Laboratories

Brian Perdue, Sandia National Laboratories

Diane Forbes, Sandia National Laboratories

Greg Peacock, Sandia National Laboratories

John Taphouse, Sandia National Laboratories

Hans Papenguth, Sandia National Laboratories

Connecting to Thermal Batteries...344
Nathan V. Moss, EaglePicher Technologies, LLC

Design and Implementation of Active Thermal Insulation to Improve
Run-Time in Thermal Reserve Batteries...348

Jahangir Rastegar, Omnitek Partners, LLC

Ryan Hightower, Advanced Thermal Batteries, Inc

Eric Scherzberg, Advanced Thermal Batteries, Inc.

Wendsday
6/28/2023
Riverview

Ballroom 5

8:30-10:10

AM

Wendsday
6/28/2023
Riverview
Ballroom

1-2-2
10:30 AM
-12:10 PM



22-4:

22-5:

Long Life Molten Salt Battery for NASA Venus Application...352
Eric Scherzberg, Advanced Thermal Batteries, Inc.
Thomas Miller, NASA Glenn Research Center

Development of Rechargeable Thermal Batteries...356
James Pander, Physical Sciences Inc.

Gabrielle Aversa, Physical Sciences Inc.

Jake Herb, Physical Sciences Inc.

Christopher Lang, Physical Sciences Inc.

Session 23: Powering The Force Il
Chair: Joseph Fellner, AFRL Wright Patterson

23-1:

23-2:

23-3:

23-4:

Update on NATO Standardisation efforts for Dismounted Soldier
Power...360

Darren Jonathan Browning, Defence Science and Technology laboratory (DSTL)

Marc Gietter, U.S. Army CERDEC

Jasper Groenewegen, DNV Netherlands B.V. Utrechtseweg

On the Path towards Domestic Energy Security, Setting Up a Domestic
Production Base While Integrating Advanced Technology ~ Paper Unavailable
James Trevey, Forge Nano

Advanced Vibration Analysis Techniques for Diagnosing and

Repairing Systemic Machine Faults on Tactical Power Sources...364
David Aebischer, Cintel Inc.

Lithium-lon Battery Cells for Ultra High Power and Low Temperature

Applications...368

Chao Lei, EaglePicher Technologies, LLC

Svetlana Trebukhova, EaglePicher Technologies, LLC
Thomas Barbarich, EaglePicher Technologies, LLC
Boris Ravdel, EaglePicher Technologies, LLC

Frank Puglia, EaglePicher Technologies, LLC

Session 24: Battery Electrolytes & Interfaces |

24-1:

24-2:

24-3:

A Solid Solution-Based Tough Polymer Electrolyte for Structural

Energy Storage Applications...372

Yu-Che Chang, University of Massachusetts Dartmouth
Parya Teymoory, University of Massachusetts Dartmouth
Roger Tessier, University of Massachusetts Dartmouth
Caiwei Shen, University of Massachusetts Dartmouth

3D All Solid-State Ag-Zn Batteries: A Non-Strategic Chemistry to

Meet DoD Energy and Power Needs...376
Hunter O. Ford, U.S. Naval Research Laboratory

Brian L. Chaloux, U.S. Naval Research Laboratory
Michael W. Swift, U.S. Naval Research Laboratory
Christopher A. Klug, U.S. Naval Research Laboratory
Youngchan Kim, U.S. Naval Research Laboratory
Jeffrey W. Long, U.S. Naval Research Laboratory
Michelle D. Johannes, U.S. Naval Research Laboratory
Debra R. Rolison, U.S. Naval Research Laboratory
Megan B. Sassin, U.S. Naval Research Laboratory

Next Generation, Safe Solid State Batteries for U.S. Army: Opportunities within
Operational Energy. ~ Paper Unavailable
Matthew Limpert, U.S. Army C5ISR Center

Wendsday
6/28/2023
Eastern
Shore 2
Ballroom
10:30 AM
-12:10 PM

Wendsday
6/28/2023
Riverview

Ballroom 5
10:30 AM
-12:10 PM



24-4: Development and Manufacturing of High Energy Density Solid Electrolyte
Enabled Batteries ~ Paper Unavailable
Steven J. Visco, PolyPlus Battery Company

24-5: Advanced Electrolyte Solvents to Enable High Ni NMC Lithium lon

Batteries...380

Tobias O. Johnson, Koura Global, Inc.
Monica L. Usrey, Koura Global, Inc.
Peng Du, Koura Global, Inc.

Sarah Guillot, Koura Global, Inc.
Brian Kerber, Koura Global, Inc.

Session 25: Aqueous Batteries Wendsday

Chair: Charles Patrissi, NUWC 6/_28/2(_)23
Riverview

Ballroom
1-2-2
1:40-3:20 PM

25-1: Next-Generation Rechargeable Silver-Zinc Batteries Enabled by

Interfacial Control and Electrode Redesign...384
Ryan H. DeBlock, U.S. Naval Research Laboratory

Zachary G. Neale, U.S. Naval Research Laboratory

Hunter O. Ford, U.S. Naval Research Laboratory

Debra R. Rolison, U.S. Naval Research Laboratory

Jeffrey W. Long, U.S. Naval Research Laboratory

25-2: High-Rate Performance of Large Format Nickel-Zinc Batteries...388
Eivind Listerud, £sir Technologies, Inc.

25-3: pesigning High Discharge Capacity and High-Rate Nickel Hydroxide
Cathodes for Rechargeable Alkaline Nickel-Zinc Batteries...392
Samuel W. Kimmel, Texas State University & U.S. Naval Research Laboratory
Ryan H. DeBlock, U.S. Naval Research Laboratory
Jaret A. Manley, Texas State University
Benjamin M. Gibson, Texas State University
Cory M. Silguero, Texas State University
Debra R. Rolison, U.S. Naval Research Laboratory
Christopher P. Rhodes, Texas State University

25-4: Bipolar Lead Acid - Eliminating the Lead...396
Michael D. Eskra, Eskra Technical Products, Inc.
Rodney M. LaFolette, Eskra Technical Products, Inc.
Paula K. Ralston, Eskra Technical Products, Inc.

25-5: scalable Production of Electrolytic Manganese Dioxide (EMD) and

Their Electrochemical Energy Storage in Aqueous Electrolyte...400
Manickam Minakshi, Murdoch University
Kethaki Wickramaarachchi, Murdoch University

Session 26: Special Session Wendsday
6/28/2023

Eastern

Shore 2

Ballroom
1:40-3:20 PM

26-1: Effect of Misalignment of Inductive Wireless Power Transfer Coils...404
Christopher Mullen, U.S. Army Combat Capabilities Development Command (DEVCOM) &
University of Maryland, Baltimore County
Soobum Lee, University of Maryland, Baltimore County

26-2: nvestigations of Multi-Metallic Nanocatalysts for Promoting Plasmon-

Augmented Chemical Energy Conversion...408

Jonathan Boltersdorf, U.S. Army Combat Capabilities Development Command - Army
Research Laboratory

Gregory T. Forcherio, U.S. Army Combat Capabilities Development Command - Army
Research Laboratory & U.S. Naval Surface Warfare Center

Asher C. Leff, U.S. Army Combat Capabilities Development Command - Army Research
Laboratory & General Technical Services

Amy Chen, University of Maryland

Taylor Woehl, University of Maryland



Yi-Yu Cai, Rice University

Behnaz Ostovar, Rice University

Stephan Link, Rice University

Robert J. Dillon, U.S. Army Combat Capabilities Development Command - Army Research
Laboratory

David R. Baker, U.S. Army Combat Capabilities Development Command - Army Research
Laboratory

26-3: Heat Transfer and Cell Failure Analysis for Configuration of a Non-
Propagating Li-ion Battery Pack with a Copper Microfibrous Cooling
Structure during Extreme-Condition Pulse Power Operation...412
Wenhua H. Zhu, Auburn University
Jacob Faulkner, Auburn University
Kylie W. Minor, IntraMicron, Inc.
Paul Dimick, IntraMicron, Inc.
Bruce J. Tatarchuk, Auburn University
Session 27: Battery Electrolytes & Interfaces || Wendsday
Chair: Matthew Limpert, U.S. Army CCDC C5ISR 6’_ 28,2(_)23
Riverview
Ballroom 5
1:40-3:20 PM
27-1: Improvement of Low Temperature Performance of Supercapacitors
using lonic Liquid Based Electrolytes...416
Richard Johnson, 111, U.S. Army Combat Capability Development Command Armaments
Center
Andrew G. Warne, U.S. Army Combat Capability Development Command Armaments Center
Giuseppe L. Di Benedetto, U.S. Army Combat Capability Development Command Armaments
Center
Arber Ferati, SAVIT Corporation
Peggy A. Sanchez, U.S. Army Combat Capability Development Command Armaments Center
27-2: creating Stable Interfaces in Lithium-Metal Batteries via Initiated
Chemical Vapor Deposition Nanoscale Coatings...420
Ramsay B. Nuwayhid, U.S. Naval Research Laboratory
Junghoon Yeom, U.S. Naval Research Laboratory
Hunter O. Ford, U.S. Naval Research Laboratory
Matthew J. Lefler, U.S. Naval Research Laboratory
Rachel E. Carter, U.S. Naval Research Laboratory
Corey T. Love, U.S. Naval Research Laboratory
27-3: Fluorinated Battery Electrolytes for High Silicon Anodes and High
Voltage Cell Designs...424
Tobias O. Johnson, Koura Global, Inc.
Peng Du, Koura Global, Inc.
Sarah Guillot, Koura Global, Inc.
Monica Usrey, Koura Global, Inc.
Liu Zhou, Koura Global, Inc.
27-4: Fluorinated Battery Electrolytes for Wide Operating Temperature
Range...428
Sarah Guillot, Koura Global, Inc.
Monica Usrey, Koura Global, Inc.
Tobias Johnson, Koura Global, Inc.
Andy Sharratt, Koura Global, Inc.
Maxine Doran, Koura Global, Inc.
Suresh Sriramulu, Koura Global, Inc.
27-5: Accelerated Battery Electrolyte Research: Chemical Physics Platform for

Expanded Property Datasets ~ Paper Unavailable
Kevin L. Gering, Idaho National Laboratory





