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""sandia National Laboratories maintains a diverse

portfolio of hydrogen capabilities and facilities

e Hydrogen Infrastructure Al =
— H2FIRST (Hydrogen Fueling Infrastructure Research /0H2FIRST

and Station Technology) — joint with NREL
e Hydrogen Storage ,I_l,
— HyMARC
e Safety, Codes and Standards
— Hydrogen behavior studies and quantitative risk assessment (QRA)
— Hydrogen compatibility of materials and components
e Hydrogen Production
— Solar thermochemical hydrogen production (STCH)
e Systems Engineering
— Innovative clean energy technologies, including maritime applications

e Fuelcells
— Advanced alkaline exchange membranes

Hydrogen Materials Advanced Research Consortium
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-Safety, Codes and Standardmogram at Sandia

Hydrogen and Fuel
Cells Program
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" R&D for Hydrogen Safety,‘a)ﬁdes and Standards
Hydrogen Behavior
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""R&D for Hydrogen Safety,mzles and Standards
Quantitative Risk Assessment (QRA)
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1uantitative Risk Assessment is enabling infrastructure
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238 m

Science-based codes and standards provide a
reasonable and rationale approach to safety

120

149 m—— 45.7 m I

g 280 0.6
Impact of science on fire codes

Gasoline Dispensers and technology deployment:

ﬁ * Potential HRS sites

increased from zero to
_ 20% of existing
HRS with GH2 storage gasoline stations

Harris et al. SAND2014-3416
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Liquid is the preferred method of dellverlng Iarge
quantities of hydrogen

Temperature of LH2 = 20K (-253°C)
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ol Laboratory experiments and
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inform safety requirements

13,250-56,780 liters

Gas( hnks
(Fill| bnt)

for LH2 storage

HRS with LH2 storage




h

Sandia National Laboratories

Ié FF(CHydrogen and Fuel Cells Program

“Evaluation of Materials Compaﬁlity enables innovative

technologies
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" International Ieade;;hip in materials and ———

components for hydrogen service

Goal

Develop and characterize high-performance,
hydrogen containment materials to lower capital
cost of hydrogen infrastructure for delivery, as
well as on-board vehicle systems and components

V4 Demonstrated Impact

Full-scale testing of pressure vessels
enabled deployment of safe, low-cost [
fuel cell forklift fuel systems

Enabling worldwide deployment of
hydrogen and fuel cell systems by
developing science-based standards
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Identifying high-strength pipeline '
materials for hydrogen service @
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e Hydrogen and fuel cell technology markets are
growing
e |egislation and stakeholder commitments are

essential to success of hydrogen transportation
technologies

e Many innovative solutions for zero emissions
transportation solutions

e Sandia manages a diverse portfolio of hydrogen
energy activities with the objective of

providing science and engineering to enable the
deployment of clean, sustainable energy
technologies

13
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-R&D for Hydrogen Safety, mes and S’andards
Materials Compatibility and Suntablllty
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