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Opportunities for Hydrogen in the U.S.

NREL supports the U.S. hydrogen strategy to increase the U.S. hydrogen market from 10
MMT/yr to 50 MMT/yr, supply it with clean hydrogen production for use in multiple
sectors through demonstrations, analysis, and safety and sensor technologies.
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Demonstration: Roundtrip Hydrogen Energy Storage

System at NREL's Advanced Research for Integrated
Energy Systems (ARIES)
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Demonstration:
Heavy Duty
Hydrogen Fueling
to Support
Standards
Development

Wireless Vehicle-to-Dispenser Communications for Heavy
Duty Hydrogen Fueling

Demonstrated one of the first advanced wireless vehicle-to-dispenser
communications systems (Shell HyConnect) that wirelessly transmitted vehicle
tank data per the SAE fueling protocol standards

73 kg fill in 7 minutes total time (6 minutes fueling time) into NREL's HD vehicle
simulator using the SAE fueling protocol at 70 MPa, 300 g/s, at -40°C with the
industry-supplied HD refueling hardware from Tatsuno and Parker.




Network Analysis of Hydrogen Systems

The Scenario Evaluation and Regionalization Analysis (SERA) model simulates
least-cost hydrogen infrastructure supply systems for urban FCEV markets
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Supply Chain Analysis: Vulnerability & Alternative
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1: Includes large scale compressors at industrial and productions sites and compressors at refueling facilities | 2: No significant additional build out of Steam Methane Reformers anticipated
Source: Department of Energy Fuel Cells & Electrolyzers Supply Chain Report, ENS Interviews, NREL experts
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Hydrogen Sensor
and Safety
Technologies

— Safety and process control
sensor testing and deployment

— Advanced wide area / stand off
detection technology

— Hydrogen release behavior
modelling

— Detection as a risk reduction
strategy

— Tools development for
hydrogen emissions detection
and guantitation

— Hydrogen Component
Reliability R&D for probabilistic
risk reduction (QRA).




Potential Opportunities for Collaboration

* Technology integration and demonstration
— Roundtrip energy storage system
— Heavy duty fueling system
* Analysis
— Network
— Site opportunity
— Supply chain
e Sensor and safety technologies
* And many others!
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