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Outline
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Å Lead Research

Å Coordinate international participation

Å Facilitate working relationships among cooperative and competing industries

Å Publish and disseminate results

Å Collaborate with multiple government agencies including Federal, State, and Local 
governments

Å Educate codes and standards officials, first responders and policy makers 

Å Facilitate DOT roles in hydrogen pipelines, vehicle safety and international 
regulations

The Federal government is uniquely positioned to facilitate progress 

towards harmonized codes & standards and improved safety because of 

the number of diverse parties interested in codes and standards activities.

Federal Role
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Outline
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Outline
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FY 2009 Appropriation     = $12.5M

FY 2008 Appropriation     = $16.0M
2
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Emphasis

ÅCreate technical information and 

performance data to validate codes and 

standards

ÅTools to facilitate permitting of hydrogen 

fueling stations and stationary fuel cell 

installations

ÅHydrogen fuel quality testing, 

measurement, and metering

ÅRisk assessment and establishment of 

protocols to identify and mitigate risk

ÅGlobal harmonization of hydrogen fuel 

quality and other key standards

ÅDissemination of hydrogen best 

practices and safety information

Safety, Codes and Standards: Budget
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Mission

Enable and facilitate the appropriate RD&D for the 

development of safe, performance-based, technical 

codes & standards that support technology readiness 

and are appropriate for widespread consumer use of 

fuel cell and hydrogen-based technologies.
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Safety:

Develop and implement practices and procedures to ensure 

safety in the operation, handling, and use of hydrogen and 

hydrogen systems for all DOE-funded projects and utilize those 

practices and lessons learned to promote the safe use of 

hydrogen.

Codes and Standards: 

Perform the underlying research to enable codes and standards 

to be developed for the safe use of hydrogen in all applications.  

Facilitate the timely development and harmonization of 

domestic and international codes and standards.

Goals and Objectives
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C&S Tech Team

Roadmap

RD&D Priorities

R&D Projects data 

modeling analysis

R&D Collaboration

Information Tools

Outreach

Training

National Coord Comm

National Template

Standards 

(SAE, CSA, etc.) 

Technical Requirements 

Model Codes 

(IFC, NFPA 2, etc.)

Local, State Regulations 

Local, State Code Officials 

International RCS

ISO

IEC

UN/ECE

TC197

WG12 (FQ)

WG11 (HFS)

TC105, etc.

WP29/GRPE 

GTR 

(DOT/NHTSA)

International R&D

IPHE RCS WG

IEA/HIA Task 19

EU JTI

Japan, Canada, etc.

Overall Approach
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ÅInitial Version: Completed 2004

ÅUpdated in 2006 and 2008 

ÅDetails Needs & Gaps

in each Focus Area:

ïHydrogen Behavior

ïHydrogen Fuel Infrastructure

ïFuel-Vehicle Interface

ïHydrogen Vehicle

R&D Roadmap
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R&D Focus Areas and Codes and Standards 

Å Hydrogen Behavior

Å Physical properties

Å Flammability and transport

Å Material compatibility

Å Detection

Å Hydrogen Fuel Infrastructure
Å Production

Å Distribution and delivery

Å Fueling station

Å Fuel-Vehicle Interface
Å Fueling nozzle and protocol

Å Fuel quality

Å Cross-cutting issues

Å Hydrogen Vehicle
Å Onboard hydrogen storage

Å Onboard fuel handling

Å Parking requirements
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*Will be revisited based on FY 2010 budget request

R&D Timeline*
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Å Hydrogen Quality: Nozzle to Fuel Cell

Å Feedback Strategies

Å Dispenser Protocol and 

Testing (70 Mpa)

Å Fueling Components 

Å Station Grounding

Å Integrated Systems Design

Fueling Station-Vehicle Interface
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SPECIFICATION TRADEOFFS

Fuel Quality - ISO DIS 14687-2 

Hydrogen Fuel Product 

Specification

Å Technical Specification (TS) published and 
harmonized with SAE J2719

Å On schedule to submit Draft International 
Standard (DIS) to ISO TC197 December 
2010 

Å Unified testing underway at LANL, HNEI, 
USC, Clemson-SRNL, UConn for critical 
contaminants

Å Developing standardized sampling and 
analytical methodologies with ASTM

Å Applied fuel cell stack and PSA models to 
support testing and to address fuel quality-
fuel cost tradeoffs 

Å Coordinated overall approach and testing 
with Fuel Cell and Delivery Tech Teams

R&D Progress
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Barrier walls reduce separation distances ï

simulated position of allowable heat flux iso-surface 

for 3-minute employee exposure (2009 IFC).

Exposure

NFPA 2005 Separation 

Distance

NFPA 2009 Separation 

Distance

Lot Lines 5ft 10 ft

Air intakes (HVAC, compressors, other) 50 ft 10 ft

Ignition sources such as open flames or welding 25 ft 10 ft

Flammable Gas storage systems

- non-bulk

- bulk

10 ft

10 or 25 ft

5 ft

15 ft

Ordinary combustibles 50 ft 5 ft

Separation Distances

ÅProvided technical data and risk-informed 

approach that enabled NFPA2 to reduce bulk gas 

storage separation distances in the 2009 edition 

of NFPA55

ÅQuantified how barrier walls can reduce hazards 

leading to  fifty percent distance reduction credit

ÅTechnical data and methodology are published in 

archival documents

R&D Progress
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Materials Compatibility

Å Characterized sustained-load cracking in high-pressure gas environment for ~20 materials 

(pressure vessel steels, stainless steels, and pipeline steels)

Å Developed and implemented a dynamic testing apparatus to measure fatigue fracture 

properties in high-pressure gas

Å Developed test protocols ïrecent dynamic load measurements indicate use of sustained-

load cracking threshold in ASME KD-10 may be less conservative than fracture toughness; 

need to evaluate use of crack initiation approach 

R&D Progress
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National Template

National C&S Coordination
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National  Hydrogen and Fuel Cells 

C&S Coordinating Committee

ÅCoordinate implementation of national templates 

ïManaged by DOE (NREL), NHA, USFCC 

ÅSDOs: ANSI, ASME, ASTM, CGA, CSA, ICC, NFPA, SAE, UL

ÅISO TC 197 (USTAG-CGA), IEC TC105 (USTAG-CSA)

ÅNational Laboratories: NREL, PNNL, SNL, LANL

ÅOther Federal Agencies: DOT, NIST

ÅIndustry: represented by NHA, USFCC

ïMonthly teleconference, semi-annual meetings

ïMinutes posted on www.hydrogenandfuelcellsafety.info

ïOpen to all interested parties

ÅContact Chad Blake (chad.blake@nrel.gov)

http://www.hydrogenandfuelcellsafety.info
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Codes and Standards Development Process in US

National

Templates

Lead SDO
Supporting SDOs

Interested parties

Working Group

Technical Committee

(experts)

Draft Standard
Review

Balloting

Published

Standard

Code (ICC, NFPA)

Regulation

local, state,

federal,

international

ñVoluntary consensus process (ANSI)ò

[DOE  support]

(Update

standard)
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Timeline of Hydrogen Codes and Standards Development

Brief Historical Timeline


