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Project Goal, Overview, & Approach
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Approach – Innovation 
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Potential Impact
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Accomplishments
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Accomplishments: Seedling Projects
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Proposed Future Work

• STCH Lab R&D​
– Use technology assessment methodology derived in this project to evaluate viability of newly 

discovered materials to meet DOE STCH technology performance targets.

– Continue theory-guided design of materials using machine learning to identify more redox active 
materials that optimize the capacity/yield tradeoff​

• Leverage HydroGEN nodes to enable successful completion of current and new 
seedling projects.​

(future work subject to available funding)
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Project Summary

• Seedling project successes on discovering new STCH materials enabled by 
collaboration with HydroGEN by providing experimental and theoretical results using 
advanced methods.​

• Evaluated exemplar materials’ potential to meet DOE STCH technology performance 
targets using a technology assessment methodology developed in this project. 
Exemplars have attractive H2 production in dilute H2/steam, but in concentrated 
conditions, only one is competitive with state of the art ceria.

• Successfully demonstrated a water splitting material predicted from theory-guided 
design of materials using a Machine Learning algorithm developed in this project. 
New materials are needed as existing exemplars have shown limited performance.
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Timeline and Budget

                                                   

 

                     

                     
                           
                

Timeline and Budget for entire HydroGEN consortium (includes STCH, PEC, HTE, LTE)
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Safety Planning and Culture

• HydroGEN is NOT required to submit a safety plan 
for review by the Hydrogen Safety Panel

• Every National Lab has a rigorous DOE-approved 
Safety Procedure which is regularly reviewed and 
monitored by cognizant DOE Field Offices
• SNL: Work Planning and Control (WPC) which uses Integrated 

Safety Management (ISM)

Safety Culture Principles

• Everyone is personally responsible for ensuring safe operations
• Leaders value the safety legacy they create
• Staff raise safety concerns because trust permeates the 

organization
• A questioning attitude is cultivated
• Learning does not stop.
• Hazards are identified and evaluated for every task, every time
• A healthy respect is maintained for what can go wrong

• Prevent a release—Use high quality stainless steel tubing, 
fittings, and components to resist hydrogen embrittlement;

• Detection—use robust point and area detection to detect 
leaks;

• Process control—interlock detection system with process 
controls to shut off system; low-V heat tape controllers

• Ventilation—robust ventilation to quickly evacuate areas;

• Control of ignition sources—use protected electrical systems 
that prevent gas ignitions; over-temperature protection for 
heat tapes

• Defense in depth. Uses layers of controls in the design. For 
instance, the ventilation system design for hydrogen 
generation laboratory is redundant so if one exhaust system 
fails a redundant system will take the load.

Engineered Control Strategies Utilized For Hydrogen

Integrated Safety Management (ISM) Process can be 
described:

• Define the scope of work
• Analyze hazards associated with the work
• Develop and implement hazard controls
• Perform work within controls
• Provide feedback and continuous improvement
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Sandia National Laboratories is a 
multimission laboratory managed and 
operated by National Technology and 
Engineering Solutions of Sandia, LLC, a 
wholly owned subsidiary of Honeywell 
International Inc., for the U.S. Department 
of Energy’s National Nuclear Security 
Administration under contract DE-
NA0003525.
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