Proposed New Hydrogen Fuel Quality Specification and Related Definitions for NIST Handbook 130

The U.S. National Work Group (USNWG) for the Development of Commercial Hydrogen Measurement Standards continues to recommend adopting a new fuel quality requirement and related definitions for NIST Handbook 1301 (HB 130) to address gaseous hydrogen refueling applications. The USNWG’s proposed hydrogen fuel quality specification and related definitions will appear in the 2012 National Conference on Weights and Measures (NCWM) Laws and Regulations (L&R) Committee Interim Report (available spring 2012) as Voting Item 237-9 and Voting Item 237-10, respectively. The USNWG’s latest proposed recommendations for adding a new fuel specification and related definitions to NIST Handbook 130 are outlined below.

Hydrogen Fuel Specification
The USNWG met in October 2011 and agreed to an alternate proposal to Table 1 “Hydrogen Fuel Quality Specification” that appears in the January 2012 NCWM Publication 15 “Interim Meeting Agenda” (http://www.ncwm.net/content/publication-15). The USNWG recommends that Table 1 should be modified by replacing the table with a proposed new single statement that references a nationally recognized standard.  The USNWG recommends this alternate proposal move forward for adoption at the July 2012 NCWM 97th Annual Meeting.  Table 1 was an interim requirement the USNWG used while it continuously monitored national and international work to avoid any redundancy in its efforts and to harmonize with ongoing work to develop a fuel specification.   The USNWG’s latest proposal for a NIST HB 130 fuel specification reads:
 
2.XX Hydrogen Fuel. – Shall meet the most recent version of SAE J2719 “Hydrogen Fuel Quality for Fuel Cell Vehicles.”  

There is precedence for directly referencing SAE and ASTM standards in other fuel standards in NIST Handbook 130.  In 2008 the USNWG agreed that it would be appropriate to have a fuel standard developed by a recognized standards organization to complete the weights and measures codes and standards component of the hydrogen infrastructure.  SAE International Standard J2719 was published in September 2011 although work on SAE J2719 began in 2003.  The allowable limits specified for hydrogen fuel in SAE J2719 were derived by consensus by national and academic laboratories whose work was sponsored by the Japanese and U.S. Governments.  SAE 2719 references test methods and includes definitions, a list of research papers supporting the standard’s development, compounds of concern and their threshold levels as well as information on the effects of these compounds on a fuel cell vehicle.   

The USNWG notes that the final ASTM test method for the total halogens is pending publication.  Should this document still be pending in July 2012 the USNWG acknowledges the L&R Committee might consider downgrading this item and carryover this proposal to the 2013 NCWM agenda.  The USNWG recommends the corresponding definitions in L&R Agenda Item 237-10 move forward for adoption independent of the outcome of this item.   

1NIST Handbook 130 - “Uniform Laws and Regulations in the Areas of Legal Metrology and Engine Fuel Quality” available on the NIST OWM web site at:  http://www.nist.gov/pml/wmd/pubs/hb130-12.cfm

Definitions for Hydrogen Related Terms
The USNWG met in October 2011 and agreed to recommend further modifications to the definitions for the hydrogen related terms fuel cell, hydrogen fuel, and internal combustion engine.  The USNWG alternate proposed definitions were published in the background section of the January 2012 NCWM Publication 15 L&R Committee Agenda Item 237-10.  The USNWG agreed to these latest changes based on input received during the July 2011 NCWM Annual Meeting and developments discussed at its October 2011 meeting.  

These alternative definitions were developed to further clarify the meaning of all three terms and to align the definition of “fuel cell” with the definition for that term in SAE J2574 “Information Report Fuel Cell Electric Vehicle Terminology.”  The latest modifications to these hydrogen related terms were made to recognize that hydrogen fuel is composed of molecular hydrogen rather than chemical hydrogen that is also intended for electricity production in addition to consumption by a surface vehicle; a fuel cell generates electricity rather than energy without either physically or chemically consuming its electrodes or electrolytes; and an internal combustion engine converts the chemical energy bound in fuel via spark or compression ignition to power other devices in addition to vehicles.  The latest definitions for hydrogen related terms developed by the USNWG read:
1.XX. Fuel Cell. – An electrochemical energy conversion device in which fuel and an oxidant react to generate electricity without any consumption, physically or chemically, of its electrodes or electrolyte. 
(Added 201X) 

1.XX. Hydrogen Fuel. – A fuel composed of molecular hydrogen intended for consumption in a surface vehicle or electricity production device with an internal combustion engine or fuel cell. 
(Added 201X) 

1.XX. Internal Combustion Engine. – A device used to generate power by converting chemical energy bound in the fuel via spark-ignition or compression ignition combustion into mechanical work to power a vehicle or other device. 
(Added 201X)  

Update of the NIST HB 130 Method of Sale Regulation Definition of the Term Hydrogen Fuel
The USNWG also notes that the current definition in paragraph 2.32.1. for the term “hydrogen fuel” in NIST Handbook 130 Method of Sale (MOS) of Commodities section should be updated so that similar definitions for that term appear in both the MOS and fuel specifications sections of the handbook.

Background
In July 2010 a corresponding NIST Handbook 442 Tentative Hydrogen Gas-Measuring Devices Code and NIST Handbook 130 Method of Sale Regulation for hydrogen were adopted by the NCWM and subsequently published in the 2011 editions of these handbooks.

2 NIST Handbook 44 - “Specifications, Tolerances, and Other Technical Requirements for Weighing and Measuring Devices” available on the NIST OWM web site at: http://www.nist.gov/pml/wmd/pubs/h44-12.cfm


The proposed hydrogen fuel specification and related definitions address legal metrology requirements, which are a necessary component in the commercial hydrogen infrastructure. The USNWG believes the code has merit and continues to recommend the weights and measures community consider these proposals since 24 states now have hydrogen refueling stations in operation.

The USNWG began work on this project in October 2007. In January 2011 the USNWG’s Draft 3.1 of the HB 130 Hydrogen Fuel Specification Code was modified to reflect recent developments by committees responsible for work on each test method.

An in-depth summary of L&R issues is available in the paper titled “The Starting Point: A Discussion Paper Describing a Proposed Method of Sale and Quality Specification for Hydrogen Vehicle Fuel” (August 2009) developed by Ken Butcher and updated by Lisa Warfield, past NIST Technical Advisors to the USNWG Fuel Specifications Subcommittee.

[bookmark: _GoBack]The USNWG recommends citing the appropriate reference for the hydrogen fuel quality standard in NIST HB 130 Section IV. Uniform Regulations Part G. Uniform Engine Fuels, Petroleum Products, and Automotive Lubricants Regulations Section 2. Standard Fuel Specifications. The USNWG considered a proposed standard initially developed by the California Division of Measurement Standards to include hydrogen related terms.  Most recently these proposals were modified in October 2011 by the USNWG to reflect the latest work by standard’s committees. The USNWG’s latest recommendations for hydrogen fuel requirements are shown above.

More information on the discussion paper and work by the USNWG is available on the NIST OWM web site at http://www.nist.gov/pml/wmd/lmdg/hydrogen.cfm.  To comment on the proposals, contact Juana Williams, NIST OWM Technical Advisor to the USNWG, by email at juana.williams@nist.gov, by telephone at: 301.975.3989, by fax at: 301.975.8091 or by postal mail at: NIST OWM, 100 Bureau Drive, MS 2600, Gaithersburg, MD 20899-2600.
