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Reforming/Combustion Reactions. . .. ... ... .t et 11-84
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IV.B.1 Hydrogen Storage Engineering Center of Excellence. . ........ ... ... ... .. .. V=22
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Balance of Plant for Onboard Hydrogen Storage. . .. ...t 1vV-44
IV.C.7  Novel Carbon(C)-Boron(B)-Nitrogen(N)-Containing H, Storage Materials . . ........................ V=92
IV.D.3 Enhanced Materials and Design Parameters for Reducing the Cost of Hydrogen Storage Tanks . ........ IV-118
IV.D.6 Achieving Hydrogen Storage Goals through High-Strength Fiber Glass............................ 1vV-134
V.F.14 High Performance and Durable Low PGM Cathode Catalysts. ........... ... ... ..., V-194
VIIL.6  Hydrogen Safety Panel, Safety Knowledge Tools and First Responder Training Resources............. VIII-31

Pajarito Powder, LLC

V.A.5 Development of Novel Non-PGM Electrocatalysts for Proton Exchange Membrane Fuel Cell

APPLICALIONS . . o o ottt V-29

Pennsylvania State University

ILE.1  Fermentation and Electrohydrogenic Approaches to Hydrogen Production. ........................... 11-76
pH Matter, LLC

V.A.10 Non-Precious Metal Bi-Functional Catalysts . ........... .. .. i V-60
Plug Power

X1 Ground Support Equipment Demonstration . ... .......... .ttt X-7
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IIL.8 Steel Concrete Composite Vessel for 875 bar Stationary Hydrogen Storage . ......................... 111-40

Powertech Labs, Inc.

VIL.7  Development of the Hydrogen Station Equipment Performance (HyStEP) Device . ................... VII-36
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IV.D.6  Achieving Hydrogen Storage Goals through High-Strength Fiber Glass. .. ........... ... .. ... ..... 1V-134

DOE Hydrogen and Fuel Cells Program XVI-10 FY 2015 Annual Progress Report



XVI. Project Listings by Organization

Pressure Science, Inc.
1119 Low Cost Hydrogen Storage at 875 Bar Using Steel Liner and Steel Wire Wrap. . ..................... I11-45

Proton Energy Systems d/b/a Proton OnSite

II.B.3  Low-Noble-Metal-Content Catalysts/Electrodes for Hydrogen Production by Water Electrolysis ... ....... 1128
V.A.9 Non-Platinum Group Metal OER/ORR Catalysts for Alkaline Membrane Fuel Cells and Electrolyzers. . . . . V-56
VIL9  Validation of an Advanced High Pressure PEM Electrolyzer and Composite Hydrogen Storage,

with Data Reporting, for SunHydro Stations. . . ...t e VIiI-44
VIIL.6  Hydrogen Safety Panel, Safety Knowledge Tools and First Responder Training Resources............. VIII-31

Protonex Technology Corporation
IV.C.7  Novel Carbon(C)-Boron(B)-Nitrogen(N)-Containing H, Storage Materials . . ........................ 1V-92

RCF Economic & Financial Consulting

IX.5 Employment Impacts of Infrastructure Development for Hydrogen and Fuel Cell Technologies . . ........ 1X-34
Redox Fuel Cells, Inc.
VF.8  Affordable, High Performance, Intermediate Temperature Solid Oxide Fuel Cells. . ................... V-167

Rensselaer Polytechnic University
V.F.17 Advanced Hydroxide Conducting Membranes . . ............uuiinininetnt e, V-205

Rutgers, the State University of New Jersey
II.LD.2  Tunable Photoanode-Photocathode-Catalyst Interface Systems for Efficient Solar Water Splitting . ... ... .. 11-72
V.A.9 Non-Platinum Group Metal OER/ORR Catalysts for Alkaline Membrane Fuel Cells and Electrolyzers. . . . . V-56

Sandia National Laboratories

II.C.1  High Efficiency Solar Thermochemical Reactor for Hydrogen Production . ................. ... ... ... 11-35
1.3 Hydrogen Embrittlement of Structural Steels . .. ........ ... I11-18
IIL1T  Reference Station Desi@N. . . ... ..ttt et e e e e ettt e II1-53
IV.C.8 Boron-Based Hydrogen Storage: Ternary Boridesand Beyond .. ............... .. ... ... .......... V=97
IV.C.9 Improving the Kinetics and Thermodynamics of Mg(BH,), for Hydrogen Storage. ................... Iv-101
IV.D.l1 Innovative Development, Selection and Testing to Reduce Cost and Weight of Materials for BOP

COMPONEIILS . . o ettt ettt e e e e e e e e e e e e e e e e e e e e e e IV-108
V.FE.17 Advanced Hydroxide Conducting Membranes . .. ...........uuiinininntnt e, V-205
V.F.18 DOE’s High Acid Content Diels Alder Poly(Phenylene)s for High Temperature and Low Humidity

APPHCALIONS . . . . oot V=211
VIL.7  Development of the Hydrogen Station Equipment Performance (HyStEP) Device . ................... VII-36
VIII.1  Hydrogen behavior and Quantitative Risk Assessment. . .. ........... i, VII-1
VIIL.3 R&D for Safety, Codes and Standards: Materials and Components Compatibility . ... ................ VIII-17
VIIL.1I0 Enabling Hydrogen Infrastructure Through Science-based Codes and Standards .................... VIII-49
IX.7 Hydrogen Analysis with the Sandia ParaChoice Model . ......... ... ... .. .. .. it 1X-44
X.2 Maritime Fuel Cell Generator Project . .. ... ... . et X-10

Savannah River Consultants
II.C.3  Electrolyzer Component Development for the HyS Thermochemical Cycle .. ............... ... .. .. .. 11-46

Savannah River National Laboratory
II.C.3  Electrolyzer Component Development for the HyS Thermochemical Cycle . .......................... 11-46
1.4 Fiber Reinforced Composite Pipelines. . . ... ...t e e 111-22
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Savannah River National Laboratory (Continued)

IV.B.1 Hydrogen Storage Engineering Center of Excellence. . ........... .. ... .. . . ... V=22
IV.C.5 Electrochemical Reversible Formation of a-Alane .. ........ .. ... ... ... .. . ... 1V-84
IV.E.2 Elucidation of Hydrogen Interaction Mechanisms with Metal-Doped Carbon Nanostructures. .......... 1vV-144
V.E13 PGM Free Catalysts for PEMFEC . ... ... . e e e V-189

Southwest Research Institute”
IIL.7 Hydrogen Compression Application of the Linear Motor Reciprocating Compressor (LMRC) ........... 11133

Spectrum Automation Controls

IL.LB.1  Renewable Electrolysis Integrated System Development and Testing ... ............. ... ... ......... 11-18
[II.13  700-Bar Hydrogen Dispenser Hose Reliability Improvement. . ........... ... .. ... .. ... ... ... .. 111-60
VII.I  Hydrogen Component Validation. . ... ......... .. .ttt et VII-9
VI3  FCTO INTEGRATE Stack Test Bed & Grid Interoperability ............. ... .. .. ... i, VII-17
VIIL.2 Component Standard Research & Development. .. ....... ... .. i, VIII-13

Spencer Composites Corporation
IV.D.2 Thermomechanical Cycling of Thin Liner High Fiber Fraction Cryogenic Pressure Vessels Rapidly

Refueled by LH, Pumpto 700 Bar. . ................ ... ... ... ... ... ... IvV-113
IV.D.4 Next Generation Hydrogen Storage Vessels Enabled by Carbon Fiber Infusion with a Low Viscosity,

High Toughness System. . . .. ... vV-122
VIL.2  Performance and Durability Testing of Volumetrically Efficient Cryogenic Vessels and High Pressure

Liquid Hydrogen Pump . . ... ... VII-13

SRI International
IV.C.6 Low-Cost a-Alane for Hydrogen Storage .. ............ i e IV-88

Stanford University
II.C.1  High Efficiency Solar Thermochemical Reactor for Hydrogen Production . ................. ... .. ... .. 1135
II.C.5 Wide Bandgap Chalcopyrite Photoelectrodes for Direct Solar Water Splitting . .. ...................... 11-56

Strategic Analysis, Inc.

IILA.1  Hydrogen Pathways Analysis for Solid Oxide Fuel Cell (SOFC) and Dark Fermentation................. -1
IV.A.2  Hydrogen Storage Cost ANalysis. . .. ... ..ttt e e et IvV-17
V.E3  Fuel Cell Vehicle and Bus Cost ANalysis. . . .. ...ttt e e V-141
V.E7 A Total Cost of Ownership Model for Design and Manufacturing Optimization of Fuel Cells in

Stationary and Emerging Market Applications. .. ... ...t V-162
V1.2 U.S. Clean Energy Hydrogen and Fuel Cell Technologies: A Competitiveness Analysis ................ VI-12

SunHydro LLC

VII.9  Validation of an Advanced High Pressure PEM Electrolyzer and Composite Hydrogen Storage, with

Data Reporting, for SunHydro Stations. . . ... . VII-44

Sustainable Innovations, LLC

III.10  Electrochemical Hydrogen COmMPIreSSOr . . ... .. uu ittt ettt ettt et ettt I11-50
SustainX
IIL.8 Steel Concrete Composite Vessel for 875 bar Stationary Hydrogen Storage . ......................... 111-40
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Swagelok
IIL.6 Cryogenically Flexible, Low Permeability H, Delivery Hose. . ............... . ... oL, 11128

Temple University

I11.2 Vessel Design and Fabrication Technology for Stationary High-Pressure Hydrogen Storage............. I11-13

I11.8 Steel Concrete Composite Vessel for 875 bar Stationary Hydrogen Storage .......................... 111-40
Texas A&M University

IV.C.2 Hydrogen Sorbent Measurement Qualification and Characterization ............................... V=70

The University of Alabama
IV.C.7  Novel Carbon(C)-Boron(B)-Nitrogen(N)-Containing H, Storage Materials . ......................... 1vV-92

Toray Composites America
IV.D.3 Enhanced Materials and Design Parameters for Reducing the Cost of Hydrogen Storage Tanks . ........ IV-118

TreadStone Technologies, Inc.
V.C.3  Novel Structured Metal Bipolar Plates for Low Cost Manufacturing. . ............................... V-86

Unique Electric Solutions
X.3 Fuel Cell Hybrid Electric Delivery Van Project .. ....... ... ... e X-14

United Parcel Service
X.3 Fuel Cell Hybrid Electric Delivery Van Project . ........ ... e X-14

United Technologies Research Center

IV.B.1 Hydrogen Storage Engineering Center of Excellence. ... ......... .. .. .. .. . . . ... v-22
IV.B4 Advancement of Systems Designs and Key Engineering Technologies for Materials Based Hydrogen

N 0] ¥ (< P IV-36
V.C.2  Rationally Designed Catalyst Layers for PEMFC Performance Optimization. ... ...................... V-80
VE.2  Fuel-Cell Fundamentals at Low and Subzero Temperatures. . .. ............... it .. V-108

University of Connecticut
V.E4  The Effect of Airborne Contaminants on Fuel Cell Performance and Durability ...................... V-119

University of Texas at Austin
V.C.2  Rationally Designed Catalyst Layers for PEMFC Performance Optimization. ... ...................... V-80

Université du Québec a Trois-Rivieres
IV.B.1 Hydrogen Storage Engineering Center of Excellence. .. ....... ... ... .. . .. 1v-22

University of Calgary

V.E.5 Open Source Performance and Durability Model: Consideration of Membrane Properties on Cathode
Degradation . .. ... ... V-125

University of California, Berkeley
IV.C.2 Hydrogen Sorbent Measurement Qualification and Characterization ....................c..coovon .. V=70

V.E7 A Total Cost of Ownership Model for Design and Manufacturing Optimization of Fuel Cells in
Stationary and Emerging Market Applications . . .. ..ottt V-162
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University of California, Davis
IV.EE.3  Activation of Hydrogen Under Ambient Conditions by Main Group Molecules .. .................... IV-145

University of California, Irvine
ILF.2  Reformer-Electrolyzer-Purifier (REP) for Production of Hydrogen . .. ............................... 11-90
IX.9 Tri-Generation Fuel Cell Technologies for Location-Specific Applications (FY 2015).................. 1X-54

University of California, San Diego
IV.C.2 Hydrogen Sorbent Measurement Qualification and Characterization ............................... V=70

University of Chicago

IX.13  The Business Case for Hydrogen-powered Passenger Cars: Competition and Solving the Infrastructure
PUZZIE . .o IX-65

University of Colorado Boulder

II.C.2  Flowing Particle Bed Solarthermal Redox Process to Split Water . ......... ... .. .. ... .. .. ... ....... 11-41
I.C.6  Accelerated Discovery of Advanced RedOx Materials for Solar Thermal Water Splitting to Produce
Renewable Hydrogen . . . ... ..o 11-60

University of Connecticut
V.E9  Smart Matrix Development for Direct Carbonate Fuel Cell . ......... ... .. ... ... .. ... ... ....... V-170

University of Delaware
V.A.1  Extended, Continuous Pt Nanostructures in Thick, Dispersed Electrodes. . .. .......................... V-9

University of Hawaii

I1.C.4 High-Efficiency Tandem Absorbers for Economical Solar Hydrogen Production ...................... 11-50

II.C.5 Wide Bandgap Chalcopyrite Photoelectrodes for Direct Solar Water Splitting . ........................ 11-56

V.C.3  Novel Structured Metal Bipolar Plates for Low Cost Manufacturing. . ............................... V-86
University of Maryland

VF.8  Affordable, High Performance, Intermediate Temperature Solid Oxide Fuel Cells. . ................... V-167

University of Michigan

IV.B.1 Hydrogen Storage Engineering Center of Excellence. .. ........ ... ... ... . .. 1v-22
IV.B.2 Ford/BASF-SE/UM Activities in Support of the Hydrogen Storage Engineering Center of Excellence. . . .. V=27
IV.C.9 Improving the Kinetics and Thermodynamics of Mg(BH,), for Hydrogen Storage. ................... Iv-101

University of Missouri
IV.C4 High-Capacity Hydrogen Storage Systems via Mechanochemistry............. ... .. ... .. ... ...... IV-81
IV.C.8 Boron-Based Hydrogen Storage: Ternary Borides and Beyond ... ....... ... .. .. ... ... ... ... .... V=97

University of Nevada, Las Vegas
I1.C.4 High-Efficiency Tandem Absorbers for Economical Solar Hydrogen Production ...................... 11-50
II.C.5 Wide Bandgap Chalcopyrite Photoelectrodes for Direct Solar Water Splitting . . ....................... 11-56

University of New Mexico
V.A.5 Development of Novel Non-PGM Electrocatalysts for Proton Exchange Membrane Fuel Cell Applications V-29

V.E.5 Open Source Performance and Durability Model: Consideration of Membrane Properties on Cathode
Degradation . .. ... ... V-125
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University of Rochester
V.A.7  Non-Precious Metal Fuel Cell Cathodes: Catalyst Development & Electrode Structure Design . .......... V-43

University of South Carolina
V.A.6  Development of Ultra-Low Doped-Pt Cathode Catalysts for PEM Fuel Cells.......................... V-37
V.E.3  Effect of System Contaminants on PEMFC Performance and Durability ............................ V-113

University of Tennessee
IX.8 Status and Prospects of the N.A. Non-Automotive Fuel Cell Industry: 2014 Update. . . ................. [X-48

University of Texas
X.3 Fuel Cell Hybrid Electric Delivery Van Project . ........ ... i X-14

University of Toledo
IL.D.I  New Metal Oxides for Efficient Hydrogen Production via Solar Water Splitting. . .. .................... 11-67

University of Waterloo
V.A.7  Non-Precious Metal Fuel Cell Cathodes: Catalyst Development & Electrode Structure Design . .......... V-43

US Hybrid Corporation

X.5 Demonstration and Deployment of a Fuel Cell-Electric Refuse Truck for Waste Transportation .......... X-21
Valence
X.3 Fuel Cell Hybrid Electric Delivery Van Project . ........ ... X-14

Vanderbilt University
V.B.l  New Fuel Cell Membranes with Improved Durability and Performance . ............................. V-64

Virginia Commonwealth University

IV.E4 Elucidation of Hydride Interaction Mechanisms with Carbon Nanostructures and the Formation of
NOVEl NanOCOMPOSIEES. . . . o vttt ettt ettt e e e e e e e e e e e e e e e 1V-146

Virginia Polytechnic Institute
II.LB.4 High Temperature, High Pressure Electrolysis .. ... ... ... . i 1131
IV.D.5 Melt Processable PAN Precursor for High Strength, Low-Cost Carbon Fibers (Phase IT) .............. IV-126

W.L. Gore & Associates
VI.1 Fuel Cell Membrane Electrode Assembly Manufacturing R&D ........... ... .. ... ... .. .......... VI-7

Washington State University

ILF.1  Monolithic Piston-Type Reactor for Hydrogen Production through Rapid Swing of Reforming/Combustion
REACHIONS . . . oot 11-84

WireTough Cylinders

I11.8 Steel Concrete Composite Vessel for 875 bar Stationary Hydrogen Storage . ......................... 111-40

I11.9 Low Cost Hydrogen Storage at 875 Bar Using Steel Liner and Steel Wire Wrap. ...................... 111-45
WPCSOL

V.E4  The Effect of Airborne Contaminants on Fuel Cell Performance and Durability ...................... V-119
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