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Webinar Objectives 
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 To provide a preview of the Hydrogen Equipment 
Certification Guide to the hydrogen and fuel cell stakeholder 
community  

 To provide an opportunity for addressing questions and 
gathering feedback before the Guide is finalized 
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Work Performed Under the U.S. DOE Fuel Cell Technologies 
Office - Safety, Codes and Standards Subprogram 
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Codes & Standards Objectives:   
• Support and facilitate development and 

promulgation of essential codes and standards 
to enable widespread deployment and market 
entry of hydrogen and fuel cell technologies 
and completion of all essential domestic and 
international regulations, codes and standards 
(RCS)  

• Conduct R&D to provide critical data and 
information needed to define requirements in 
developing codes and standards.  
 

Hydrogen Safety Objectives:   
• Ensure that best safety practices underlie 

research, technology development, and 
market deployment activities supported 
through DOE-funded projects. 

• Develop and enable widespread sharing of 
safety-related information resources and 
lessons learned with first responders, 
authorities having jurisdiction (AHJs), and 
other key stakeholders. 

Enable the widespread commercialization of hydrogen and fuel cell 
technologies through the timely development of codes and standards 
and dissemination of safety information 
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Principal Objective:  Promote the safe operation, 
handling, and use of hydrogen and hydrogen 
systems across all installations and applications by: 

• identifying and addressing safety-related technical data gaps 
• raising the awareness of design, construction, and operations personnel of relevant 

issues and best practices that affect safe operation and handling of hydrogen and 
related systems 

• persuading design, construction, and operations personnel to give sufficient priority to 
safety in their daily, ongoing work 

The Hydrogen Safety Panel (HSP) is a team 
of highly experienced individuals created to 
address concerns about hydrogen as a safe 
and sustainable energy carrier. 

Authors - Hydrogen Safety Panel 
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Hydrogen Safety Panel members at the California 
Fuel Cell Partnership in West Sacramento, CA, for 
the 21st meeting 
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Hydrogen Safety Panel Membership 
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Name Affiliation 
Nick Barilo, Manager Pacific Northwest National Laboratory 

Richard Kallman, Chair City of Santa Fe Springs, CA 

David Farese Air Products and Chemicals 

Larry Fluer Fluer, Inc.  

Bill Fort Consultant 

Donald Frikken Becht Engineering 

Aaron Harris Air Liquide 

Chris LaFleur Sandia National Laboratories 

Miguel Maes NASA-JSC White Sands Test Facility 

Steve Mathison Honda Motor Company 

Larry Moulthrop Proton OnSite 

Glenn Scheffler GWS Solutions of Tolland 

Steven Weiner Excelsior Design, Inc. 

Robert Zalosh Firexplo 

Formed in 2003 to support U.S. DOE 
Hydrogen and Fuel Cells Program, 
the Hydrogen Safety Panel: 
► has a combined 400+ years of 

experience, representing many 
hydrogen sectors and technical 
areas of expertise 

► reviewed 281 projects (427 
reviews) covering a broad 
portfolio 

► includes committee members 
from NFPA 2 and 55, and 
technical committees of ASME, 
SAE and ISO 
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• Hydrogen has been used in industry for >50 years 
– Petroleum refining, glass purification, aerospace 

applications, fertilizers, annealing and heat treating metals, 
pharmaceutical products, etc. 

• Hydrogen is now transforming the energy landscape 
through the use of fuel cells for the public, private and 
commercial sectors with new applications involving: 
– Transportation 
 Light and medium duty trucks 
 Heavy duty and transit trucks and buses  
 Auxiliary power for refrigeration trailers and trucks 
 Forklifts 
 Maritime 

– Stationary power 
 Backup power for cell tower sites 
 Combined heat and power 
 Data centers, etc. 

– Portable Power 

Hydrogen… An Old Fuel with New Applications 
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Codes and Standards 
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Safe practices in the production, storage, 
distribution and use of hydrogen are well 
established and essential for developing 
hydrogen and fuel cell technologies.  
 
• Codes and standards have 

progressively evolved to address 
public safety and acceptance of these 
new technologies. 

• Inherent in the provisions of codes 
and standards are requirements for 
the use of approved, certified, listed, 
and labeled methods and equipment. 
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Certification Presents Challenges 
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 In the early market the availability of systems or equipment 
that are listed, labeled or certified is limited 

 Significant cost can be involved since 
the technology and products are still 
rapidly changing and each new iteration 
can require recertification 

 When equipment is not listed or available, “approval” by the 
code official is required before installation occurs 

The scarcity of listed hydrogen equipment places an extraordinary 
burden on code officials to ensure (approve) that the products employed 
include the appropriate inherent or automatic safety measures.  
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What’s the Criteria for Approval? 
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The Guide has been 
developed to assist code 
officials, designers, owners, 
evaluators and others with  
the application of the listing 
and approval requirements 
pertinent to the design 
and/or installation of 
hydrogen equipment as 
regulated by the model 
codes.  
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• Enables designers, users and code officials to better apply the 
requirements where the use of listed, labeled, certified or 
approved equipment or methods is required and to increase 
awareness and understanding of what the equipment is 
expected to do 

• Increased consistency in the application of requirements with 
the expectation of an expedited permitting process 

• Consistent application of requirements among providers, 
regardless of hydrogen experience results in a level playing field 
as the technology emerges 

Potential Benefits From the Use of the Guide 

12 December 10, 2015 
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• The Hydrogen Equipment Certification Guide focuses on the use of the 
terms: 
– Listed 
– Labeled 
– Approved 
– Certified 

• Requirements that do not use the above 
terms arecovered by other guides 
(NFPA , ICC, etc.). 

• The Guide spans an array of codes 
expected to be encountered by users and 
code officials. 

• The target users include designers, equipment 
manufacturers, and code officials where hydrogen 
systems are being installed or operated 
 

How is This Guide Different from Other Guides or 
Commentaries? 
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Photo: h2tools.org 
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Codes & Standards Covered by the Guide 
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▶ 2015 International Fire Code 
▶ 2015 International Building Code 
▶ 2015 International Fuel Gas Code 
▶ 2015 International Residential Code 
▶ 2015 International Mechanical Code 
▶ 2011 NFPA 2 Hydrogen Technologies Code 
▶ 2015 NFPA 1 Fire Code (as used by NFPA 2 as a 

source document for requirements relevant to 
hydrogen as established by NFPA 55)  

▶ 2013 NFPA 55 Compressed Gases and Cryogenic 
Fluids Code (as used by NFPA 2 as a source 
document for requirements relevant to 
hydrogen) 

December 10, 2015 
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Typical definitions of these terms from the model codes used to regulate hydrogen are: 
▶ Approved – Acceptable to the authority having jurisdiction.  
▶ Certified – To attest as being true or as represented or as meeting a standard. 
▶ Listed – Equipment, materials, or services included in a list published by an 

organization that is acceptable to the authority having jurisdiction and concerned 
with evaluation of products or services, that maintains periodic inspection of 
production of listed equipment or materials or periodic evaluation of services, and 
whose listing states that either the equipment, material, or service meets 
appropriate designated standards or has been tested and found suitable for a 
specified purpose. 

▶ Labeled – Equipment or materials to which has been attached a label, symbol, or 
other identifying mark of an organization that is acceptable to the authority having 
jurisdiction and concerned with product evaluation, that maintains periodic 
inspection of production of labeled equipment or materials, and by whose labeling 
the manufacturer indicates compliance with appropriate standards or performance 
in a specified manner. 

Focus of the Guide 
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• Chapter 1. Introduction – Purpose, 
Scope and Background 

• Chapter 2. Overview of the 
Certification Process 

• Chapter 3. Selected Definitions 
• Chapter 4. Guidance and Explanation 
• Appendix A. References 
• Appendix B. The Use of Equivalency, 

Alternative Materials, Methods and 
Modifications 

• Appendix C. Typical Permit Process 
• Appendix D. Bibliography 

 

Layout of the Guide 
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Download URL 
https://h2tools.org/sites/default/files/Hydrogen_Equipment_Certification_Guide_20151210.zip 

https://h2tools.org/sites/default/files/Hydrogen_Equipment_Certification_Guide_20151210.zip
https://h2tools.org/sites/default/files/Hydrogen_Equipment_Certification_Guide_20151210.zip
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Sample from Chapter 4 
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▶ Where approvals are required, and listed equipment is not available the 
Guide provides direction and/or background to assist the users with 
elements of consideration needed to address the requirements for safety 
compatible with the requirements of the code. 

▶ Resources in the form of informational documents and references are 
provided to aid the user where further research or background is needed in 
the approval process. 

▶ “Required references” are identified when the referenced code section 
requires the use of a resource outside of the code itself.  The required 
references comprise a library of documents that may be needed to interpret 
the requirements depending on the applicable code in use.  The documents 
are code and section specific thereby limiting the need for outside resources 
to only those documents necessary for design or application. 

Value to Designers, Code Officials and Owners/Operators 
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• After the user has become familiar with the overall content of the Guide it 
can be used as a companion to site specific codes applicable to equipment 
design or installation. 

• Chapter 4 is arranged on a code specific basis and contains extract text from 
the applicable code(s) to aid the user in identifying the provision(s) of 
interest.  The text is further arranged in Section number order and each 
section containing the trigger terms, i.e., approved, listed, labeled or 
certified are highlighted.  Related text may be included in limited cases 
necessary for application.  

• Definitions used within the extract code text or the accompanying 
explanations along with their source documents are included in Chapter 3. 

• Required references needed by the user are located in Appendix A.1 and 
cross referenced by Section number when use is required.  

• References used in the narrative text of Chapter 4 are located in Appendix D. 

How to Use the Guide - General 
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▶ Limitations: The Guide has been designed to follow the organization of the 
applicable code.  Requirements are listed in code order and are not sorted 
by subject.  Users cannot use the Guide alone as a substitute to the code, 
nor can it be assumed that the explanatory material included in the Guide 
can be used on a stand alone basis.  Requirements and explanations must 
be applied in accordance with the context found within the source code. 

▶ When the user encounters a section in the code which raises a question as 
to intent, or where special considerations may be needed to satisfy the 
requirements of the code, the user can quickly find 1) the applicable code, 
2) the code section, and 3) advisory comments along with needed 
references behind statements made in the narrative or reference 
documents.  

How to Use the Guide - Continued 
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/ 

How to Use the Guide – Example #1 Inspection of 
Piping Systems IFGC Section 705 
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How to Use the Guide – Example #2 Gas Detection 
Listed or Approved NFPA 2 Chapter 6 
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How to Use the Guide – Example #3 Use of Alternate 
Materials and Methods  IMC Section 510.9 

23 December 10, 2015 



/ 

The Guide provides guidance only… 
– It is not a regulatory document 
– Is not intended to provide formal 

interpretations or positions on 
compliance with the codes and 
standards addressed therein, which 
can only be provided by the code 
development organizations or by 
the responsible regulatory official 

Limitations on Use of the Guide 
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While the Guide provides methods for the AHJ to 
evaluate alternative approaches to certification, listing, 
and labeling requirements, it is not intent of the Guide to 
circumvent certification and listing if the AHJ determines 
it to be necessary for approval. 

Disclaimer 
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• Review and comments are 
requested to ensure that the Guide 
is a quality document that meets 
the needs of those involved in the 
design, use or approval of hydrogen 
equipment. 

• Send comments to hsp@h2tools.org 
• Comments due No Later Than 

February 29, 2016. 
• The final document will be made 

available on the Hydrogen Tools 
Portal in August/September 2016. 

Expanding the Initial Review 

26 December 10, 2015 
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The comment form is part of the download for the draft certification guide.  Submit comments to 
h2p@h2tools.org. 
 

Download URL 
https://h2tools.org/sites/default/files/Hydrogen_Equipment_Certification_Guide_20151210.zip 

mailto:h2p@h2tools.org
https://h2tools.org/sites/default/files/Hydrogen_Equipment_Certification_Guide_20151210.zip
https://h2tools.org/sites/default/files/Hydrogen_Equipment_Certification_Guide_20151210.zip
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Timeline and Schedule for the Guide 
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Download URL 
https://h2tools.org/sites/default/files/Hydrogen_Equipment_Certification_Guide_20151210.zip 

https://h2tools.org/sites/default/files/Hydrogen_Equipment_Certification_Guide_20151210.zip
https://h2tools.org/sites/default/files/Hydrogen_Equipment_Certification_Guide_20151210.zip
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Thank You for Your Attention! 

December 10, 2015 

The authors wish to thank the U.S. Department of Energy’s Fuel Cell 
Technologies Office (Sunita Satyapal, Director and Charles James, Safety, 
Codes and Standards Lead), Dave Conover from the Pacific Northwest 
National Laboratory and the California Fuel Cell Partnership for their 
support of this work.  
 
Contact Information: 
Nick Barilo, P.E. 
Hydrogen Safety Program Manager 
Pacific Northwest National Laboratory  
P.O. Box 999, MSIN K7-76 
Richland, WA  99352 USA  
Tel: 509-371-7894 
nick.barilo@pnnl.gov  
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Thank You for Your Attention! 
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The authors wish to thank within the U.S. 
Department of Energy, the Office of Energy 
Efficiency and Renewable Energy’s Fuel Cell 
Technologies Office (Sunita Satyapal, Director) 
and the Safety, Codes and Standards 
subprogram (Charles James, Lead).  
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Question and Answer 

• Please type your questions into the 
question box 
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Thank You 
 

  
Nick Barilo, P.E. 

Hydrogen Safety Program Manager 
Pacific Northwest National Laboratory 

nick.barilo@pnnl.gov 
509-371-7894 

 
DOE Host: Will James (Charles.James@EE.Doe.Gov) 

 
Webinar Recording and Slides: 

(http://energy.gov/eere/fuelcells/webinars) 
Newsletter Signup 

(http://energy.gov/eere/fuelcells/subscribe-news-and-financial-
opportunity-updates) 
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