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SummarySummary

Background on ASME and C&S
Activities related to H2 infrastructure development

– H2 Steering Committee
– Current applicable ASME codes & standards
– Interface with other organizations
– H2 Task Forces
– New standards actions

International standards
Performance-based vs. prescriptive standards
Invitation to participate
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American Society of Mechanical American Society of Mechanical 
Engineers Engineers 

Founded:  1880
120,000 individual members; no corporate members
<400 staff
Not-for-profit organization
Focused on technical, educational and research issues
One of the world’s largest technical publishing operations
Holds numerous technical conferences worldwide
Offers professional development courses
Sets internationally recognized industrial and manufacturing 
codes and standards that enhance public welfare and safety
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ASME Codes & StandardsASME Codes & Standards

ASME’s Codes and Standards organization 
publishes standards and accredits users of 
standards

– First standard issued in 1884
– Approx. 600 consensus standards
– Over 100 ASME standards committees
– Over 3,600 volunteer committee members
– Address pressure technology, nuclear, safety, 

standardization, and performance test codes
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ASME Codes & StandardsASME Codes & Standards

ASME Voluntary Consensus Standards
– Openness, balance of interest, due process, consensus

American National Standards Institute (ANSI) 
accredited procedures

Compliance with World Trade Organization 
(WTO) Technical Barriers to Trade (TBT) 
principles for international standards 
development

– Transparency, openness, impartiality and consensus, 
effectiveness and relevance, coherence, and development 
dimension.



6

ASME Codes & StandardsASME Codes & Standards

Standards development steps
– Initiate Standards Action
– Prerequisite technical work, R&D
– Draft standard – project team
– Distribute to cognizant groups for review and comment
– Standards Committee approval
– Public review
– Supervisory Board approval
– ANSI approval
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National Technology Transfer And National Technology Transfer And 
Advancement Act of 1995Advancement Act of 1995

Signed into law on March 7, 1996 as PL 104-113
Continues the policy changes initiated under OMB A-
119
– Federal Participation in the Development and Use of Voluntary 

Standards
Relative to Standards:
– Generally requires Federal agencies and departments to use 

technical standards developed or adopted by voluntary 
consensus standards bodies

– Directs Federal agencies and departments to consult with and 
participate in voluntary consensus bodies developing technical 
standards
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HH22 Infrastructure DevelopmentInfrastructure Development

The means to safely and efficiently generate, 
transport, distribute, store, and use H2 as a 
fuel
Standardization aids H2 infrastructure 
development

– Codes and standards protect the public
– Provides confidence in the technical integrity of products
– Should not limit technical innovation
– Provides for uniform training, allowing for more rapid 

acceptance of technology
– Facilitates doing business
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ASME HASME H22 Steering CommitteeSteering Committee

ASME Hydrogen Steering Committee
– Formed in November 2002
– Volunteer membership from industry, academia, 

and government organizations
– Committee charge includes:

• Identifying ASME codes and standards for hydrogen 
infrastructure applications

• Coordinating with other domestic and international standards 
developers

• Maintain involvement in related global regulations
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ASME Codes and StandardsASME Codes and Standards
Applicable to HApplicable to H22 InfrastructureInfrastructure
Tanks:
– Boiler & Pressure Vessel Code (BPVC) Section VIII

• Division 1 – Pressure Vessels
• Division 2 – Alternative Rules
• Division 3 – High Pressure Vessels

– Code Case 2390
• BPVC Section VIII, Div.3 - Composite Reinforced Pressure 

Vessels

– BPVC Section X
• Fiber-Reinforced Plastic Pressure Vessels

– BPVC Section XII
• Rules for Construction of Transport Tanks

(1st edition July’04)
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ASME Codes and StandardsASME Codes and Standards
Applicable to HApplicable to H22 InfrastructureInfrastructure

Piping and Pipelines:
– B31.1 - Power piping
– B31.3 - Process piping
– B31.4 - Liquid pipelines
– B31.8 - Gas pipelines
– B31.8S - Managing gas pipeline integrity

Valves, Flanges, and Fittings:
– B16.34 - Valves
– B16.5 - Pipe flanges and fittings
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ASME Codes and StandardsASME Codes and Standards
Applicable to HApplicable to H22 InfrastructureInfrastructure

Fuel Cells:
– PTC 50 - Performance test code on fuel cell power systems

Steam Generators:
– PTC 4 - Fired steam generators

Flow Measurement:
– MFC-3M:  Fluid flow in pipes using orifice nozzle and venturi

– MFC-11M:  Fluid flow by coriolis mass flowmeters
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Interface With Other OrganizationsInterface With Other Organizations

Member of DOE H2 C&S Coordinating 
Committee (HCSCC)
Jurisdictions and Regulatory

– National Board of Boiler Inspectors (NBBI)
– ASME Conference Committee

• Includes jurisdictional representatives from US and Canada
• First consideration vote of BPVC standards actions
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Interface With Other OrganizationsInterface With Other Organizations

DOE Harmonization Workshops, Lead 
SDO’s assigned

– Fuel Delivery and Storage
• Composite Containers - ASME, CSA, CGA, NFPA
• Piping – ASME, CGA, CSA, NFPA
• Pipelines - ASME, AGA, API, CGA
• Equipment – ASME, AGA, API, CGA

– Fueling and Service
• Storage Tanks - ASME, API, CGA, CSA, NFPA
• Piping - ASME, CGA, CSA, NFPA

– H2 Generation and Fuel Cells
• Performance Test Procedure – ASME, UL, CSA
• Piping – ASME, CGA, CSA, ICC, NFPA
• Storage Tanks – ASME, API, CGA, CSA



15

ASME HASME H22 Task ForcesTask Forces

ASME Board on Pressure Technology 
Codes & Standards (BPTCS) formed 
H2 Task Forces
– H2 Storage and Transport Tanks
– Small Portable H2 Tanks
– H2 Piping and Pipelines

Provided recommendations to BPTCS
Recommendations resulted in formation of 
volunteer Project Teams to write consensus 
standards
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BPTCS Standards ActionsBPTCS Standards Actions

Develop consensus standards for hydrogen 
infrastructure applications including storage 
tanks, transport tanks, portable tanks, 
piping, and pipelines
– New B31 Hydrogen Section formed to develop a new 

code for hydrogen piping and pipelines.
– New BPV a project team formed to develop standards for 

portable, storage, and transport tanks in hydrogen 
service. 
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Research and DevelopmentResearch and Development

Identified by H2 Task Forces
To be documented in Technical Reports
Managed by Codes & Standards Technology 
Institute (CSTI)
– R&D needed for technical relevance of C&S
– Manages C&S research projects
– Outside of the consensus process
– http://www.csti.asme.org

http://www.csti.asme.org/
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HH22 Storage TanksStorage Tanks

Stationary Liquid Storage
– Current rules adequate; no action recommended

Stationary Gas Storage up to 15,000 psi
– Metallic Tanks

• New requirements for BPVC Section VIII Division 1
• New post-construction guidelines for inspection of cracking
• New rules for periodic in-service inspection and testing
• High strength steel and aluminum

– Composite Tanks
• Develop new requirements for BPVC Section VIII Division 1
• Include composite metal/FRP tanks, FRP, lined FRP tanks

Metal Hydrides Storage
– Develop a new nonmandatory appendix to

BPVC Section VIII Division 1
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HH22 Transportation TanksTransportation Tanks

Liquid Transport
– Current rules adequate; no action recommended

Develop new code requirements or code cases under 
ASME BPVC Section XII

– Gas Transport up to 15,000 psi
– Develop requirements for high strength steel and 

aluminum tanks
– Develop requirements for composite Metal/FRP tanks



20

HH22 Portable TanksPortable Tanks

Liquid Tanks
– Current rules adequate; no action recommended

Gas Tanks up to 15,000 psi
– Portable metallic tanks – develop new requirements for 

BPVC Section XII construction.
– Portable non-metallic tanks – develop a new performance-

based standard.

Metal Hydrides
– Develop a new nonmandatory appendix to BPVC Section 

VIII Division 1 (or new performance-based standard).
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HH22 Piping and PipelinesPiping and Pipelines

B31 Hydrogen Section Committee to develop a new 
code for H2 piping and pipelines
– Include requirements specific to H2 service for power, 

process, transportation, distribution, commercial, and 
residential applications

– Balance reference and incorporation of applicable sections 
of B31.1, B31.3 and B31.8

– Have separate parts for industrial, commercial/residential 
and pipelines

– Include new requirements for construction, operation, and 
maintenance
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HH22 Standards DevelopmentStandards Development
Project ScheduleProject Schedule

Task Force Recommendations - completed
BPTCS Action:  completed
Technical Reports:  JUN’04 - SEP’05
Draft Standards Available:  SEP’05
Standards Committee:  SEP’05 - SEP’06
Finalize Standard :  JAN’07
Publish:  3rd Quarter ‘07
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International StandardsInternational Standards

International
– ASME C&S International Presence

• BPVC accepted in over 80 countries
• 1,600 accredited manufacturers outside of U.S.

– ISO Technical Advisory Group (TAG) Participation
• ASME administers 47 U.S. TAGs
• Administers ISO/TC11 (B&PV) U.S. TAG
• Member of ISO/TC 197 (Hydrogen) U.S. TAG

– Pressure Technology Sectoral Technical Advisory 
Committee (PT-STAC)

• Advise U.S. DOC and USTR on pressure equipment issues
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International StandardsInternational Standards
Countries concerned that foreign standards and 
testing requirements may restrict exports
Public and private sectors support development of 
international standards
– Improving efficiency of production
– Facilitating international trade
– Use of international standards in regulations

Example: pressure technology
– Countries obligated to protect citizens through regulations
– Each reserves the right to chose appropriate standards
– SDOs can not impose standards on regulatory authority
– Various national standards have served sector well
– Regulators have a high level of confidence in supporting 

standards
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International StandardsInternational Standards

Harmonized prescriptive international 
standards for mature sectors?
– Most likely not globally relevant
– Most likely not universally adopted
– Example:  ISO/TC11 (Boilers and Pressure Vessels) 

experience
– Technology-neutral, performance-based standards assure 

technical relevance by aligning recognized standards to 
meet basic criteria
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International StandardsInternational Standards

Recommendation
– Recognize WTO principles include many consensus 

standards and member body organizations; multiple paths 
to international standardization

– Recognize international standards must meet safety and 
market-driven needs on a global basis

– Recognize best approach will be industry or technology 
sector-specific

– Recognize best solution must be market driven
– Encourage building upon existing globally-relevant 

market-drive standards for H2
– Encourage coherence among technical standards efforts
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PerformancePerformance--Based vs. Based vs. 
Prescriptive StandardsPrescriptive Standards

Performance-based
– States goals and objectives to be achieved
– Describes acceptable methods to determine whether 

goals and objectives have been met
– Focuses on desired characteristics of the final product
– Also called “objective-based”

Prescriptive
– Prescribes materials, design, construction requirements 

without stating goals and objectives
– Focuses on requirements for the processes to produce 

the final product
ASME standards include both prescriptive and 
performance-based elements
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PerformancePerformance--Based vs. Based vs. 
Prescriptive StandardsPrescriptive Standards

Advantages of Performance-based
– User flexibility
– Transparency
– Earlier adoption of new technology
– Efficiency

Different Approaches
– Effectiveness of performance-based standards depends 

on ease of judging whether goals and objectives are met
– Prescriptive requirements should be considered when 

performance-based requirements lead to costly or 
complicated testing procedures

– Alternate prescriptive and performance-based 
requirements may be appropriate
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PerformancePerformance--Based vs. Based vs. 
Prescriptive StandardsPrescriptive Standards

Example:  bolted flange joint
– Performance based:

Bolted flanged joints shall be leak-free for intended 
service.  The joint shall be hydrotested at 1.5 times 
design pressure without leaking, and shall be 
demonstrated to be able to withstand expected external 
forces without leakage while at design pressure and 
temperature.

– Prescriptive:
Bolted flanged joints shall meet the requirements of 
ASME B16.5

– Prescriptive with performance-based alternative
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Invitation to ParticipateInvitation to Participate

Anticipate standards needs and make them 
known to SDOs

– Industry’s needs drive standards development
– Urgency impacts development schedule

Participate on ASME H2 project teams and 
standards committees

– Volunteer standards committee membership
– Industry support on standards committees essential
– Quality of support impacts technical relevance
– Level of support impacts development schedule
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Invitation to ParticipateInvitation to Participate

Visit ASME H2 C&S Website:
http://www.asme.org/cns/hydrogen

Staff Contacts:
– H2 Piping and Pipelines
Paul Stumpf, stumpfp@asme.org, 212-591-8536

– H2 Tanks
Gerry Eisenberg, Eisenbergg@asme.org, 212-591-8510

http://www.asme.org/cns/hydrogen
mailto:stumpfp@asme.org
mailto:Eisenbergg@asme.org
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Participation in ASME C&S Participation in ASME C&S 
ActivitiesActivities

Volunteer experts find the experience rewarding
Sponsoring companies may have difficulty seeing 
benefits
– Organization interests are considered
– Initiate and influence direction and quality of standards, 

revisions and interpretations
– Advanced knowledge of changes
– Interface with experts in the field
– Professional and personal development
– Direct and indirect contributions to corporate bottom line
– Other
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Next MeetingsNext Meetings

BPV H2 Project Team
– Boiler Code Week
– Aug 30 - September 3, 2004, New Orleans, LA

B31 H2 Project Team
– B31 Code Week
– September 20-24, 2004, San Francisco, CA
– Potential initial meeting in July or August 2004
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Thank YouThank You

John J. Koehr
Director, C&S Technology Institute
ASME
3 Park Avenue
New York, NY 10016
Tel:  212-591-8511
Fax:  212-591-7196
E-mail: koehrj@asme.org

Web:
www.csti.asme.org
www.asme.org/cns/hydrogen

mailto:koehrj@asme.org
http://www.csti.asme.org/
http://www.asme.org/cns/hydrogen

	ASME Codes and Standards for Hydrogen Infrastructure
	Summary
	American Society of Mechanical Engineers
	ASME Codes & Standards
	ASME Codes & Standards
	ASME Codes & Standards
	National Technology Transfer And Advancement Act of 1995
	H2 Infrastructure Development
	ASME H2 Steering Committee
	ASME Codes and StandardsApplicable to H2 Infrastructure
	ASME Codes and StandardsApplicable to H2 Infrastructure
	ASME Codes and StandardsApplicable to H2 Infrastructure
	Interface With Other Organizations
	Interface With Other Organizations
	ASME H2 Task Forces
	BPTCS Standards Actions
	Research and Development
	H2 Storage Tanks
	H2 Transportation Tanks
	H2 Portable Tanks
	H2 Piping and Pipelines
	H2 Standards Development Project Schedule
	International Standards
	International Standards
	International Standards
	International Standards
	Performance-Based vs. Prescriptive Standards
	Performance-Based vs. Prescriptive Standards
	Performance-Based vs. Prescriptive Standards
	Invitation to Participate
	Invitation to Participate
	Participation in ASME C&S Activities
	Next Meetings
	Thank You

