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Information on NFPA Codes and Standards Development

I. Applicable Regulations. The primary rules governing the processing of NFPA documents (codes, standards, recommended practices, 
and guides) are the NFPA Regulations Governing Committee Projects (Regs). Other applicable rules include NFPA Bylaws, NFPA 
Technical Meeting Convention Rules, NFPA Guide for the Conduct of Participants in the NFPA Standards Development Process, and 
the NFPA Regulations Governing Petitions to the Board of Directors from Decisions of the Standards Council. Most of these rules and 
regulations are contained in the NFPA Directory. For copies of the Directory, contact Codes and Standards Administration at NFPA 
Headquarters; all these documents are also available on the NFPA website at “www.nfpa.org.” 

The following is general information on the NFPA process. All participants, however, should refer to the actual rules and regulations for a 
full understanding of this process and for the criteria that govern participation. 

II. Technical Committee Report. The Technical Committee Report is defined as “the Report of the Technical Committee and Technical 
Correlating Committee (if any) on a document. A Technical Committee Report consists of the Report on Proposals (ROP), as modified by 
the Report on Comments (ROC), published by the Association.” 

III. Step 1: Report on Proposals (ROP). The ROP is defined as “a report to the Association on the actions taken by Technical Committees 
and/or Technical Correlating Committees, accompanied by a ballot statement and one or more proposals on text for a new document or 
to amend an existing document.” Any objection to an action in the ROP must be raised through the filing of an appropriate Comment for 
consideration in the ROC or the objection will be considered resolved. 

IV. Step 2: Report on Comments (ROC). The ROC is defined as “a report to the Association on the actions taken by Technical Committees 
and/or Technical Correlating Committees accompanied by a ballot statement and one or more comments resulting from public review of 
the Report on Proposals (ROP).” The ROP and the ROC together constitute the Technical Committee Report. Any outstanding objection 
following the ROC must be raised through an appropriate Amending Motion at the Association Technical Meeting or the objection will be 
considered resolved. 

V. Step 3a: Action at Association Technical Meeting. Following the publication of the ROC, there is a period during which those wishing 
to make proper Amending Motions on the Technical Committee Reports must signal their intention by submitting a Notice of Intent to 
Make a Motion. Documents that receive notice of proper Amending Motions (Certified Amending Motions) will be presented for action at 
the annual June Association Technical Meeting. At the meeting, the NFPA membership can consider and act on these Certified Amending 
Motions as well as Follow-up Amending Motions, that is, motions that become necessary as a result of a previous successful Amending 
Motion. (See 4.6.2 through 4.6.9 of Regs for a summary of the available Amending Motions and who may make them.) Any outstanding 
objection following action at an Association Technical Meeting (and any further Technical Committee consideration following successful 
Amending Motions, see Regs at 4.7) must be raised through an appeal to the Standards Council or it will be considered to be resolved. 

VI. Step 3b: Documents Forwarded Directly to the Council. Where no Notice of Intent to Make a Motion (NITMAM) is received and 
certified in accordance with the Technical Meeting Convention Rules, the document is forwarded directly to the Standards Council for 
action on issuance. Objections are deemed to be resolved for these documents. 

VII. Step 4a: Council Appeals. Anyone can appeal to the Standards Council concerning procedural or substantive matters related to the 
development, content, or issuance of any document of the Association or on matters within the purview of the authority of the Council, as 
established by the Bylaws and as determined by the Board of Directors. Such appeals must be in written form and filed with the Secretary 
of the Standards Council (see 1.6 of Regs). Time constraints for filing an appeal must be in accordance with 1.6.2 of the Regs. Objections 
are deemed to be resolved if not pursued at this level. 

VIII. Step 4b: Document Issuance. The Standards Council is the issuer of all documents (see Article 8 of Bylaws). The Council acts on 
the issuance of a document presented for action at an Association Technical Meeting within 75 days from the date of the recommendation 
from the Association Technical Meeting, unless this period is extended by the Council (see 4.8 of Regs). For documents forwarded directly 
to the Standards Council, the Council acts on the issuance of the document at its next scheduled meeting, or at such other meeting as the 
Council may determine (see 4.5.6 and 4.8 of Regs). 

IX. Petitions to the Board of Directors. The Standards Council has been delegated the responsibility for the administration of the codes 
and standards development process and the issuance of documents. However, where extraordinary circumstances requiring the intervention 
of the Board of Directors exist, the Board of Directors may take any action necessary to fulfill its obligations to preserve the integrity of the 
codes and standards development process and to protect the interests of the Association. The rules for petitioning the Board of Directors 
can be found in the Regulations Governing Petitions to the Board of Directors from Decisions of the Standards Council and in 1.7 of the 
Regs. 

X. For More Information. The program for the Association Technical Meeting (as well as the NFPA website as information becomes 
available) should be consulted for the date on which each report scheduled for consideration at the meeting will be presented. For copies 
of the ROP and ROC as well as more information on NFPA rules and for up-to-date information on schedules and deadlines for processing 
NFPA documents, check the NFPA website (www.nfpa.org) or contact NFPA Codes & Standards Administration at (617) 984-7246. 
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10 P Standard for Portable Fire Extinguishers ........................................................................................................ 10-1 
 
14 P Standard for the Installation of Standpipe and Hose Systems ........................................................................ 14-1 
 
17 P Standard for Dry Chemical Extinguishing Systems ....................................................................................... 17-1 
 
17A P Standard for Wet Chemical Extinguishing Systems .................................................................................... 17A-1 
 
22 P Standard for Water Tanks for Private Fire Protection .................................................................................... 22-1 
 
36 P Standard for Solvent Extraction Plants ........................................................................................................... 36-1 
 
52 P Vehicular Gaseous Fuel Systems Code .......................................................................................................... 52-1 
 
67 N Guideline on Explosion Protection for Gaseous Mixtures in Pipe Systems .................................................. 67-1 
 
68 P Standard on Explosion Protection by Deflagration Venting .......................................................................... 68-1 
 
70B P Recommended Practice for Electrical Equipment Maintenance ................................................................. 70B-1 
 
140 P Standard on Motion Picture and Television Production Studio Soundstages,  
  Approved Production Facilities, and Production Locations  ........................................................................ 140-1 
 
211 P Standard for Chimneys, Fireplaces, Vents, and Solid Fuel–Burning Appliances ........................................ 211-1 
 
225 P Model Manufactured Home Installation Standard ....................................................................................... 225-1 
 
241 P Standard for Safeguarding Construction, Alteration, and Demolition Operations ...................................... 241-1 
 
259 P Standard Test Method for Potential Heat of Building Materials .................................................................. 259-1 
 
260 P Standard Methods of Tests and Classification System for Cigarette Ignition Resistance 
  of Components of Upholstered Furniture ..................................................................................................... 260-1 
 
261 P Standard Method of Test for Determining Resistance of Mock-Up Upholstered 
  Furniture Material Assemblies to Ignition by Smoldering Cigarettes.......................................................... 261-1 
 
270 P Standard Test Method for Measurement of Smoke Obscuration Using a Conical Radiant 
  Source in a Single Closed Chamber .............................................................................................................. 270-1 
 
274 P Standard Test Method to Evaluate Fire Performance Characteristics of Pipe Insulation ............................ 274-1 

 
289 P Standard Method of Fire Test for Individual Fuel Packages ........................................................................ 289-1 
 
290 P Standard for Fire Testing of Passive Protection Materials for Use on LP-Gas Containers ......................... 290-1 
 
495 P Explosive Materials Code ............................................................................................................................. 495-1 
 
496 P Standard for Purged and Pressurized Enclosures for Electrical Equipment  ............................................... 496-1 
 
498 P Standard for Safe Havens and Interchange Lots for Vehicles Transporting Explosives ............................. 498-1 
 
501 P Standard on Manufactured Housing ............................................................................................................. 501-1 
 
501A P Standard for Fire Safety Criteria for Manufactured Home Installations, Sites, and Communities .......... 501A-1 
 
505 P Fire Safety Standard for Powered Industrial Trucks Including Type Designations, Areas of Use, 
  Conversions, Maintenance, and Operations ................................................................................................. 505-1 
 
551 P Guide for the Evaluation of Fire Risk Assessments ..................................................................................... 551-1 

 
705 P Recommended Practice for a Field Flame Test for Textiles and Films ....................................................... 705-1 
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801 P Standard for Fire Protection for Facilities Handling Radioactive Materials ................................................ 801-1 
 
900 P Building Energy Code ................................................................................................................................... 900-1 

 
909 P Code for the Protection of Cultural Resource Properties — Museums, Libraries, and 
  Places of Worship.......................................................................................................................................... 909-1 
 
1006 P Standard for Technical Rescuer Professional Qualifications ..................................................................... 1006-1 
 
1061 P Standard for Professional Qualifications for Public Safety Telecommunicator ........................................ 1061-1 
 
1404 P Standard for Fire Service Respiratory Protection Training ........................................................................ 1404-1 
 
1451 P Standard for a Fire Service Vehicle Operations Training Program 
  (will be retitled as NFPA 1451, Standard for a Fire and Emergency Service Vehicle 
  Operations Training Program) .................................................................................................................... 1451-1 
 
1600 P Standard on Disaster/Emergency Management and Business Continuity Programs ................................. 1600-1 
 
1851 P Standard on Selection, Care, and Maintenance of Protective Ensembles for 
  Structural Fire Fighting and Proximity Fire Fighting ................................................................................. 1851-1 
 
1852 P Standard on Selection, Care, and Maintenance of Open-Circuit Self-Contained  
  Breathing Apparatus (SCBA) ..................................................................................................................... 1852-1 
 
1855 N Standard on Selection, Care, and Maintenance of Protective Ensembles for  
  Technical Rescue Incidents ......................................................................................................................... 1855-1 
 
1925 P Standard on Marine Fire-Fighting Vessels ................................................................................................. 1925-1 
 
1962 P Standard for the Inspection, Care, and Use of Fire Hose, Couplings, and Nozzles 
  and the Service Testing of Fire Hose 
  (will be retitled as NFPA 1962, Standard for the Care, Use, Inspection, Service Testing, and  
  Replacement of Fire Hose, Couplings, Nozzles, and Fire Hose Appliances ............................................. 1962-1 
 
1964 P Standard for Spray Nozzles ......................................................................................................................... 1964-1 
 
1981 P Standard on Open-Circuit Self-Contained Breathing Apparatus (SCBA) 
   for Emergency Services ............................................................................................................................. 1981-1 
 
1982 P Standard on Personal Alert Safety Systems (PASS) .................................................................................. 1982-1 
 
1989 P Standard on Breathing Air Quality for Emergency Services Respiratory Protection ................................ 1989-1 
 
1999 P Standard on Protective Clothing for Emergency Medical Operations ....................................................... 1999-1 
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Building Code   
    Building Systems   
    900   Building Energy Code P 900-1 
   
Chimneys, Fireplaces, and Venting Systems for Heat-Producing Appliances   
    211 Standard for Chimneys, Fireplaces, Vents, and Solid Fuel–Burning Appliances P 211-1 
   
Construction and Demolition   
    241 Standard for Safeguarding Construction, Alteration, and Demolition Operations P 241-1 
   
Cultural Resources   
    909   Code for the Protection of Cultural Resource Properites — Museums, Libraries, and Places of 

Worship 
P 909-1 

   
Dry and Wet Chemical Extinguishing Systems   
    17 Standard for Dry Chemical Extinguishing Systems P 17-1 
    17A Standard for Wet Chemical Extinguishing Systems P 17A-1 
   
Electrical Equipment in Chemical Atmospheres   
    496 Standard for Purged and Pressurized Enclosures for Electrical Equipment P 496-1 
   
National Electrical Code   
    Electrical Equipment Maintenance   
    70B Recommended Practice for Electrical Equipment Maintenance P 70B-1 
   
Emergency Management and Business Continuity   
    1600 Standard on Disaster/Emergency Management and Business Continuity Programs P 1600-1 
   
Explosion Protection Systems   
    67 Guideline on Explosion Protection for Gaseous Mixtures in Pipe Systems N 67-1 
    68 Standard on Explosion Protection by Deflagration Venting P 68-1 
   
Explosives   
    495 Explosive Materials Code P 495-1 
    498 Standard for Safe Havens and Interchange Lots for Vehicles Transporting Explosives P 498-1 
   
Fire and Emergency Services Protective Clothing and Equipment   
    Electronic Safety Equipment   
    1982 Standard on Personal Alert Safety Systems (PASS) P 1982-1 
    Emergency Medical Services Protective Clothing and Equipment   
    1999 Standard on Protective Clothing for Emergency Medical Operations P 1999-1 
    Respiratory Protection Equipment   
    1852 Standard on Selection, Care, and Maintenance of Open-Circuit Self-Contained Breathing Apparatus 

(SCBA) 
P 1852-1 

    1981 Standard on Open-Circuit Self-Contained Breathing Apparatus (SCBA) for Emergency Services P 1981-1 
    1989 Standard on Breathing Air Quality for Emergency Services Respiratory Protection P 1989-1 
    Special Operations Protective Clothing and Equipment   
    1855 Standard on Selection, Care, and Maintenance of Protective Ensembles for  
                       Technical Rescue Incidents 

N 1855-1 

    Structural and Proximity Fire Fighting Protective Clothing and Equipment   
    1851 Standard for Selection, Care, and Maintenance of Protective Ensembles for Structural Fire Fighting 

and Proximity Fire Fighting 
P 1851-1 

   
Fire Hose   
    1962 Standard for the Inspection, Care, and Use of Fire Hose, Couplings, and Nozzles and the Service 

Testing of Fire Hose 
P 1962-1 

    1964 Standard for Spray Nozzles P 1964-1 
   
Fire Protection for Nuclear Facilities   
    801 Standard for Fire Protection for Facilities Handling Radioactive Materials P 801-1 
   
Fire Risk Assessment Methods   
    551 Guide for the Evaluation of Fire Risk Assessments P 551-1 
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    259 Standard Test Method for Potential Heat of Building Materials P 259-1 
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    270 Standard Test Method for Measurement of Smoke Obscuration Using a Conical Radiant Source in a 
Single Closed Chamber 

P 270-1 

    274 Standard Test Method to Evaluate Fire Performance Characteristics of Pipe Insulation P 274-1 
    289 Standard Method of Fire Test for Individual Fuel Packages P 289-1 
    290 Standard for Fire Testing of Passive Protection Materials for Use on LP-Gas Containers P 290-1 
    705 Recommended Practice for a Field Flame Test for Textiles and Films P 705-1 
   
Industrial Trucks   
    505 Fire Safety Standard for Powered Industrial Trucks Including Type Designations, Areas of Use, 

Conversions, Maintenance, and Operations 
P 505-1 

   
Manufactured Housing   
    225 Model Manufactured Home Installation Standard P 225-1 
    501 Standard on Manufactured Housing P 501-1 
    501A Standard for Fire Safety Criteria for Manufactured Home Installations, Sites, and Communities P 501A-1 
   
Marine Fire Fighting Vessels   
    1925 Standard on Marine Fire-Fighting Vessels P 1925-1 
   
Motion Picture and Television Industry   
    140 Standard on Motion Picture and Television Production Studio Soundstages, Approved Production 

Facilities, and Production Locations 
P 140-1 

   
Portable Fire Extinguishers   
     10 Standard for Portable Fire Extinguishers P 10-1 
   
Professional Qualifications   
    Rescue Technician Professional Qualifications   
    1006 Standard for Technical Rescuer Professional Qualifications P 1006-1 
    Public Safety Telecommunicator Professional Qualifications   
    1061 Standard for Professional Qualifications for Public Safety Telecommunicator P 1061-1 
   
Solvent Extraction Plants   
    36 Standard for Solvent Extraction Plants P 36-1 
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    14 Standard for the Installation of Standpipe and Hose Systems P 14-1 
   
Vehicular Alternative Fuel Systems   
    52 Vehicular Gaseous Fuel Systems Code P 52-1 
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    22 Standard for Water Tanks for Private Fire Protection P 22-1 
   
 



 FORM FOR COMMENT ON NFPA REPORT ON PROPOSALS 
2012 Fall Revision CYCLE 

FINAL DATE FOR RECEIPT OF COMMENTS:  5:00 pm EDT, March 2, 2012 

For further information on the standards-making process, please contact the Codes 
and Standards Administration at 617-984-7249 or visit www.nfpa.org/codes. 

For technical assistance, please call NFPA at 1-800-344-3555. 

 FOR OFFICE USE ONLY

Log #:       

Date Rec’d:       
 

Please indicate in which format you wish to receive your ROP/ROC   electronic   paper   download 
(Note:  If choosing the download option, you must view the ROP/ROC from our website; no copy will be sent to you.) 

Date 8/1/200X Name John B. Smith Tel. No. 253-555-1234 

Company   Email  

Street Address 9 Seattle St. City Tacoma State WA Zip 98402 

***If you wish to receive a hard copy, a street address MUST be provided.  Deliveries cannot be made to PO boxes.  

Please indicate organization represented (if any) Fire Marshals Assn. of North America 

1. (a) NFPA Document Title National Fire Alarm Code NFPA No. & Year NFPA 72, 200X ed. 

    (b) Section/Paragraph 4.4.1.1 

2.     Comment on Proposal No. (from ROP):  72-7 

3. Comment Recommends (check one):  new text  revised text  deleted text 

4. Comment (include proposed new or revised wording, or identification of wording to be deleted): [Note: Proposed text 
should be in legislative format; i.e., use underscore to denote wording to be inserted (inserted wording) and strike-through to denote 
wording to be deleted (deleted wording).] 

Delete exception. 

5. Statement of Problem and Substantiation for Comment: (Note: State the problem that would be resolved by your 
recommendation; give the specific reason for your Comment, including copies of tests, research papers, fire experience, etc. If more 
than 200 words, it may be abstracted for publication.)  

A properly installed and maintained system should be free of ground faults.  The occurrence of one or more ground faults should be 
required to cause a ‘trouble’ signal because it indicates a condition that could contribute to future malfunction of the system.  Ground 
fault protection has been widely available on these systems for years and its cost is negligible.  Requiring it on all systems will promote 
better installations, maintenance and reliability. 

6.  Copyright Assignment 

(a)   I am the author of the text or other material (such as illustrations, graphs) proposed in the Comment. 

(b)   Some or all of the text or other material proposed in this Comment was not authored by me.  Its source is as 
follows: (please identify which material and provide complete information on its source) 

      
 
I hereby grant and assign to the NFPA all and full rights in copyright in this Comment and understand that I acquire no rights in any publication of NFPA 
in which this Comment in this or another similar or analogous form is used.  Except to the extent that I do not have authority to make an assignment in 
materials that I have identified in (b) above, I hereby warrant that I am the author of this Comment and that I have full power and authority to enter into 
this assignment. 

Signature (Required)  

      
 

PLEASE USE SEPARATE FORM FOR EACH COMMENT 
 

Mail to:  Secretary, Standards Council · National Fire Protection Association 
1 Batterymarch Park · Quincy, MA 02169-7471  OR 

Fax to:  (617) 770-3500   OR   Email to:  proposals_comments@nfpa.org 



 11/17/2011 
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COMMITTEE MEMBER CLASSIFICATIONS1,2,3,4 

 
  The following classifications apply to Committee members and represent their principal interest in the activity of the 
Committee. 
 
1. M Manufacturer: A representative of a maker or marketer of a product, assembly, or system, or portion thereof, 

that is affected by the standard. 
 
2. U User: A representative of an entity that is subject to the provisions of the standard or that voluntarily uses the 

standard. 
 
3. IM Installer/Maintainer: A representative of an entity that is in the business of installing or maintaining a product, 

assembly, or system affected by the standard. 
 
4. L Labor: A labor representative or employee concerned with safety in the workplace. 
 
5. RT Applied Research/Testing Laboratory: A representative of an independent testing laboratory or independent 

applied research organization that promulgates and/or enforces standards. 
 
6. E Enforcing Authority: A representative of an agency or an organization that promulgates and/or enforces 

standards. 
 
7. I Insurance: A representative of an insurance company, broker, agent, bureau, or inspection agency. 
 
8. C Consumer: A person who is or represents the ultimate purchaser of a product, system, or service affected by the 

standard, but who is not included in (2). 
 
9. SE Special Expert: A person not representing (1) through (8) and who has special expertise in the scope of the 

standard or portion thereof. 
 
NOTE 1: “Standard” connotes code, standard, recommended practice, or guide. 
 
NOTE 2: A representative includes an employee. 
 
NOTE 3: While these classifications will be used by the Standards Council to achieve a balance for Technical Committees, 
the Standards Council may determine that new classifications of member or unique interests need representation in order to 
foster the best possible Committee deliberations on any project. In this connection, the Standards Council may make such 
appointments as it deems appropriate in the public interest, such as the classification of “Utilities” in the National Electrical 
Code Committee. 
 
NOTE 4: Representatives of subsidiaries of any group are generally considered to have the same classification as the parent 
organization. 
 



 
  
   
  
  
   
   

Sequence of Events Leading to Issuance of an NFPA Committee Document  

Step 1   Call for Proposals 

▼            Proposed new document or new edition of an existing document is entered into one of two yearly revision 
cycles, and a Call for Proposals is published.  

Step 2    Report on Proposals (ROP) 

▼            Committee meets to act on Proposals, to develop its own Proposals, and to prepare its Report.  

▼            Committee votes by written ballot on Proposals. If two-thirds approve, Report goes forward. Lacking two-
thirds approval, Report returns to Committee.  

▼            Report on Proposals (ROP) is published for public review and comment.  

Step 3    Report on Comments (ROC) 

▼            Committee meets to act on Public Comments to develop its own Comments, and to prepare its report.  

▼            Committee votes by written ballot on Comments. If two-thirds approve, Report goes forward. Lacking two-
thirds approval, Report returns to Committee.  

▼            Report on Comments (ROC) is published for public review.  

Step 4    Association Technical Meeting 

▼            “Notices of intent to make a motion” are filed, are reviewed, and valid motions are certified for presentation 
at the Association Technical Meeting. (“Consent Documents” that have no certified motions bypass the Association 
Technical Meeting and proceed to the Standards Council for issuance.)  

▼            NFPA membership meets each June at the Association Technical Meeting and acts on Technical 
Committee Reports (ROP and ROC) for documents with “certified amending motions.”  

▼            Committee(s) vote on any amendments to Report approved at NFPA Annual Membership Meeting.  

Step 5    Standards Council Issuance 

▼            Notification of intent to file an appeal to the Standards Council on Association action must be filed within 20 
days of the NFPA Annual Membership Meeting.  

▼            Standards Council decides, based on all evidence, whether or not to issue document or to take other 
action, including hearing any appeals.  

  

  

 



 

 

 

The Association Technical Meeting 

The process of public input and review does not end with the publication of the ROP and ROC. Following the 
completion of the Proposal and Comment periods, there is yet a further opportunity for debate and discussion through 
the Association Technical Meeting that takes place at the NFPA Annual Meeting.  

The Association Technical Meeting provides an opportunity for the final Technical Committee Report (i.e., the ROP 
and ROC) on each proposed new or revised code or standard to be presented to the NFPA membership for the 
debate and consideration of motions to amend the Report. The specific rules for the types of motions that can be 
made and who can make them are set forth in NFPA’s rules, which should always be consulted by those wishing to 
bring an issue before the membership at an Association Technical Meeting. The following presents some of the main 
features of how a Report is handled.  

The Filing of a Notice of Intent to Make a Motion. Before making an allowable motion at an Association Technical 
Meeting, the intended maker of the motion must file, in advance of the session, and within the published deadline, a 
Notice of Intent to Make a Motion. A Motions Committee appointed by the Standards Council then reviews all notices 
and certifies all amending motions that are proper. The Motions Committee can also, in consultation with the makers 
of the motions, clarify the intent of the motions and, in certain circumstances, combine motions that are dependent on 
each other together so that they can be made in one single motion. A Motions Committee report is then made 
available in advance of the meeting listing all certified motions. Only these Certified Amending Motions, together with 
certain allowable Follow-Up Motions (that is, motions that have become necessary as a result of previous successful 
amending motions) will be allowed at the Association Technical Meeting.  

Consent Documents. Often there are codes and standards up for consideration by the membership that will be 
noncontroversial and no proper Notices of Intent to Make a Motion will be filed. These “Consent Documents” will 
bypass the Association Technical Meeting and head straight to the Standards Council for issuance. The remaining 
documents are then forwarded to the Association Technical Meeting for consideration of the NFPA membership. 

What Amending Motions Are Allowed. The Technical Committee Reports contain many Proposals and Comments 
that the Technical Committee has rejected or revised in whole or in part. Actions of the Technical Committee 
published in the ROP may also eventually be rejected or revised by the Technical Committee during the development 
of its ROC. The motions allowed by NFPA rules provide the opportunity to propose amendments to the text of a 
proposed code or standard based on these published Proposals, Comments, and Committee actions. Thus, the list of 
allowable motions include motions to accept Proposals and Comments in whole or in part as submitted or as modified 
by a Technical Committee action. Motions are also available to reject an accepted Comment in whole or part. In 
addition, Motions can be made to return an entire Technical Committee Report or a portion of the Report to the 
Technical Committee for further study.  

The NFPA Annual Meeting, also known as the NFPA Conference & Expo, takes place in June of each year. A second 
Fall membership meeting was discontinued in 2004, so the NFPA Technical Committee Report Session now runs 
once each year at the Annual Meeting in June.  

Who Can Make Amending Motions. NFPA rules also define those authorized to make amending motions. In many 
cases, the maker of the motion is limited by NFPA rules to the original submitter of the Proposal or Comment or his or 
her duly authorized representative. In other cases, such as a Motion to Reject an accepted Comment, or to Return a 
Technical Committee Report or a portion of a Technical Committee Report for Further Study, anyone can make these 
motions. For a complete explanation, the NFPA Regs should be consulted.  

 

 



 
Action on Motions at the Association Technical Meeting. In order to actually make a Certified Amending Motion at 
the Association Technical Meeting, the maker of the motion must sign in at least an hour before the session begins. In 
this way a final list of motions can be set in advance of the session. At the session, each proposed document up for 
consideration is presented by a motion to adopt the Technical Committee Report on the document. Following each such 
motion, the presiding officer in charge of the session opens the floor to motions on the document from the final list of 
Certified Amending Motions followed by any permissible Follow-Up Motions. Debate and voting on each motion 
proceeds in accordance with NFPA rules. NFPA membership is not required in order to make or speak to a motion, but 
voting is limited to NFPA members who have joined at least 180 days prior to the Association Technical Meeting and 
have registered for the meeting. At the close of debate on each motion, voting takes place, and the motion requires a 
majority vote to carry. In order to amend a Technical Committee Report, successful amending motions must be 
confirmed by the responsible Technical Committee, which conducts a written ballot on all successful amending motions 
following the meeting and prior to the document being forwarded to the Standards Council for issuance.  

Standards Council Issuance 

One of the primary responsibilities of the NFPA Standards Council, as the overseer of the NFPA codes and standards 
development process, is to act as the official issuer of all NFPA codes and standards. When it convenes to issue NFPA 
documents, it also hears any appeals related to the document. Appeals are an important part of assuring that all NFPA 
rules have been followed and that due process and fairness have been upheld throughout the codes and standards 
development process. The Council considers appeals both in writing and through the conduct of hearings at which all 
interested parties can participate. It decides appeals based on the entire record of the process as well as all 
submissions on the appeal. After deciding all appeals related to a document before it, the Council, if appropriate, 
proceeds to issue the document as an official NFPA code or standard. Subject only to limited review by the NFPA 
Board of Directors, the decision of the Standards Council is final, and the new NFPA code or standard becomes 
effective twenty days after Standards Council issuance.  
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Explosion Protection Systems

Samuel A. Rodgers, Chair
Honeywell, Inc., VA  [U]

Luke S. Morrison, Secretary
Professional Loss Control Inc., Canada  [SE]

Michael Davies, PROTEGO, Denmark [M] 
Thomas R. Davis, Savannah River Nuclear Solutions, LLC, SC [U] 
Todd A. Dillon, XL Global Asset Protection Services, OH [I] 
Alexi I. Dimopoulos, ExxonMobil Corporation, VA [U] 
  Rep. American Petroleum Institute 
Henry L. Febo, Jr., FM Global, MA [I] 
Robert J. Feldkamp, Nordson Corporation, OH  [M] 
Larry D. Floyd, BASF/Ciba Specialty Chemicals Corporation, AL  [U]
Joseph P. Gillis, Westboro, MA [SE] 
John E. Going, Fike Corporation, MO [M] 
Stanley S. Grossel, Process Safety & Design Consultant, NJ [SE] 
Dan A. Guaricci, ATEX Explosion Protection L.P., FL [M] 
Michael D. Hard, Hard Fire Suppression Systems, Inc., OH [IM] 
  Rep. Fire Suppression Systems Association 
David D. Herrmann, E. I. DuPont de Nemours & Company, DE [U] 
Alfonso F. Ibarreta, Exponent, Inc., MA [SE] 
David C. Kirby, Baker Engineering & Risk Consultants, Inc., WV [SE] 
Steven A. McCoy, Corn Products/National Starch, IN  [U] 
  Rep. NFPA Industrial Fire Protection Section 
James O. Paavola, DTE Energy/Detroit Edison Company, MI [U] 
Stefan Penno, Rembe GmbH Safety & Control, Germany [M] 
Mitchel L. Rooker, BS&B Safety Systems, LLC, OK  [M] 
Joseph A. Senecal, UTC/Kidde-Fenwal, Inc., MA  [M] 
Cleveland B. Skinker, Bechtel Power Corporation, MD [SE] 
Bill Stevenson, CV Technology, Inc., FL  [M] 
David R. Stottmann, ST Storage, KS [M] 
Stephen M. Stuart, Hylant Group, MI [I] 
Erdem A. Ural, Loss Prevention Science & Technologies, Inc., MA [SE] 
Robert G. Zalosh, Firexplo, MA  [SE] 

Alternates

Geof Brazier, BS&B Safety Systems, LLC, OK [M]
  (Alt. to Mitchel L. Rooker) 
Martin P. Clouthier, Professional Loss Control Inc., Canada [SE]
  (Alt. to Luke S. Morrison) 
Randal R. Davis, UTC/Kidde-Fenwal, Inc., MA [M] 
  (Alt. to Joseph A. Senecal) 
Paul F. Hart, XL Global Asset Protection Services, IL  [I] 
  (Alt. to Todd A. Dillon) 
Kirk W. Humbrecht, Phoenix Fire Systems, Inc., IL [IM]
  (Alt. to Michael D. Hard) 
Edward L. Jones, Nordson Corporation, OH  [M]
  (Alt. to Robert J. Feldkamp) 
John A. LeBlanc, FM Global, MA  [I]
  (Alt. to Henry L. Febo, Jr.) 

Keith McGuire, CST Storage, KS  [M]
  (Alt. to David R. Stottmann) 
Timothy J. Myers, Exponent, Inc., MA  [SE]
  (Alt. to Alfonso F. Ibarreta) 
Thomas C. Scherpa, The DuPont Company, Inc., NH [U]
  (Alt. to David D. Herrmann) 
Jef Snoeys, Fike Corporation, Belgium [M]
 (Alt. to John E. Going) 
James Kelly Thomas, Baker Engineering & Risk Consultants, Inc., TX [SE]
  (Alt. to David C. Kirby) 

Nonvoting

Franz Alfert, Inburex Consulting, Germany [SE] 
Laurence G. Britton, Process Safety Consultant, WV  [SE] 
Vladimir Molkov, University of Ulster, Northern Ireland, UK [SE] 
Harry Verakis, US Department of Labor, WV [E] 
Richard F. Schwab, Basking Ridge, NJ [SE]
  (Member Emeritus) 

Staff Liaison:  Jonathan Hart 

Committee Scope:  This Committee shall have primary responsibility for 
documents on explosion protection systems for all types of equipment and 
for buildings, except pressure venting devices designed to protect against 
overpressure of vessels such as those containing flammable liquids, liquefied 
gases, and compressed gases under fire exposure conditions, as now covered in 
existing NFPA standards. 

  This list represents the membership at the time the Committee was balloted 
on the text of this report. Since that time, changes in the membership may have 
occurred. A key to classifications is found at the front of the document.

The Technical Committee on Explosion Protection Systems is presenting 
two Reports for adoption, as follows:

Report I:  The Technical Committee proposes for adoption, a new 
document to NFPA 67, Guideline on Explosion Protection for Gaseous 
Mixtures in Pipe Systems, 2012 edition.  

The report on NFPA 67 has been submitted to letter ballot of the Technical 
Committee on Explosion Protection Systems, which consists of 28 voting 
members.  The results of the balloting, after circulation of any negative votes, 
can be found in the report.

Report II:  The Technical Committee proposes for adoption, amendments to 
NFPA 68, Standard on Explosion Protection by Deflagration Venting, 2007 
edition.  NFPA 68-2007 is published in Volume 4 of the 2011 National Fire 
Codes and in separate pamphlet form.

The report on NFPA 68 has been submitted to letter ballot of the Technical 
Committee on Explosion Protection Systems, which consists of 28 voting 
members.  The results of the balloting, after circulation of any negative votes, 
can be found in the report.
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______________________________________________________________ 
68-1 Log #CP1  Final Action: Accept
(Entire Document)
______________________________________________________________ 
Submitter: Technical Committee on Explosion Protection Systems, 
Recommendation: Review entire document to: 1) Update any extracted 
material by preparing separate proposals to do so, and 2) review and update 
references to other organizations documents, by preparing proposal(s) as 
required. 
 

Referenced Document in Code Most Recent Referenced Document Notes

NFPA 69, 2002 edition NFPA 69, 2008 edition   

NFPA 654, 2006 edition NFPA 654, 2006 edition   

NFPA 53, 2004 edition NFPA 53, 2011 edition   

NFPA 484, 2006 edition NFPA 484, 2009 edition   

API 650, Welded Steel Tanks for 
Oil Storage, 1998. 

API 650, Welded Steel Tanks for Oil 
Storage, 2007. 

ASME Boiler and Pressure Vessel 
Code, 1998. 

ASME Boiler and Pressure Vessel Code,
2010. 

ASTM E 1226, Standard Test 
Method for Pressure and Rate of 
Pressure Rise for Combustible 
Dusts, 2005. 

ASTM E 1226, Standard Test Method 
for Explosibility of Dust Clouds, 2010

Changed the 
Title in 2010. 

ISO 6184/1, Explosion Protection 
Systems—Part 1: Determination of 
Explosion Indices of Combustible 
Dust in Air, 1985. 

ISO 6184/1, Explosion Protection 
Systems—Part 1: Determination of 
Explosion Indices of Combustible Dust in 
Air, 1985. 

  
Merriam-Webster’s Collegiate 
Dictionary, 11th edition, Merriam-
Webster, Inc., Springfield, MA, 
2003. 

Merriam-Webster’s Collegiate 
Dictionary, 11th edition, Merriam-
Webster, Inc., Springfield, MA, 2003. 

  

Substantiation: To conform to the NFPA Regulations Governing Committee 
Projects. 
Committee Meeting Action: Accept
Number Eligible to Vote: 28 
Ballot Results: Affirmative: 21 
Ballot Not Returned: 7 Davies, M., Davis, T., Floyd, L., Gillis, J., Guaricci, 
D., Penno, S., Stevenson, B. 
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______________________________________________________________ 
68-2 Log #7  Final Action: Reject
(1.4)
_______________________________________________________________ 
Submitter: Justin B. Biller, Roanoke County Office of Building Safety / Rep. 
NFPA Building Code Development Committee (BCDC) 
Recommendation: Revise text to read as follows:
   1.4. Equivalency.   Nothing in this standard is intended to prevent the use of 
systems, methods, or devices of equivalent or superior quality, strength, fire 
resistance, effectiveness, durability, and safety over those prescribed by this 
standard. 
1.4.1   Technical documentation shall be submitted to the authority having 
jurisdiction to demonstrate equivalency. The system, method, or device shall be 
approved for the intended purpose by the authority having jurisdiction. 
1.4.2   The system, method, or device shall be approved for the intended 
purpose by the authority having jurisdiction. 
1.4.1 General. Nothing in this Standard shall prohibit methods of construction, 
materials, and designs not specifically prescribed in this Code Standard where 
equivalent alternatives are approved by the authority having jurisdiction (AHJ). 
1.4.2 Approval of Alternatives. Alternative systems, methods, or devices 
approved as equivalent by the authority having jurisdiction shall be recognized 
as being in compliance with this Standard. 
1.4.3 Tests.
1.4.3.1 Whenever the authority having jurisdiction determines that there is 
insufficient evidence of proof of equivalency with the prescribed requirements 
of this Standard, the authority having jurisdiction shall be authorized to require 
tests showing proof of equivalency.  
1.4.3.2 Tests required by the authority having jurisdiction shall be provided by 
the owner at no expense to the jurisdiction. 
1.4.3.3 Tests shall be conducted as specified in this Standard or, where test 
methods are not specified in this, Standard, they shall be conducted as required 
by the authority having jurisdiction.
Substantiation: Note: This proposal was developed by the proponent as a 
member of the Building Code Development Committee (BCDC) with the 
committee’s endorsement. 
   This language is extracted from NFPA 5000. This expanded text provides 
more breadth and assists the AHJ in making a more informed decisions where 
needed. It also provides consistency between NFPA’s fire codes. 
Committee Meeting Action: Reject
Committee Statement: The current language is from the NFPA Manual of 
Style and the committee believes that this remains appropriate especially in 
light of the existing performance based design Chapter 5 which gives the AHJ 
the ability to approve the qualifications of the person preparing the alternative.  
Number Eligible to Vote: 28 
Ballot Results: Affirmative: 21 
Ballot Not Returned: 7 Davies, M., Davis, T., Floyd, L., Gillis, J., Guaricci, 
D., Penno, S., Stevenson, B. 
______________________________________________________________ 
68-3 Log #CP13  Final Action: Reject
(3.3.2 Combustible Dust)
______________________________________________________________ 
Submitter: Technical Committee on Explosion Protection Systems, 
Recommendation: Revise 3.3.2 to read as follows:
3.3.2 Combustible Dust. A combustible particulate solid that presents a fire or 
deflagration hazard when suspended in air or some other oxidizing medium 
over a range of concentration, regardless of particle size or shape. [654, 2006]
3.3.2 Combustible Dust. A combustible solid material composed of small 
distinct particles or pieces, regardless of shape or chemical composition, which 
presents a flash-fire or explosion hazard due to its ability to propagate 
combustion when dispersed in air or the process-specific oxidizing medium, as 
determined in accordance with ASTM E 1226 or similar international protocol.
Substantiation: The existing definition has been criticized as being too vague. 
Including a requirement for a positive test result per protocol, should eliminate 
a misunderstanding. 
Committee Meeting Action: Reject
Committee Statement: The definition is incomplete as proposed and should 
be clarified, particularly in regard to an appropriate test method for flash fire 
concerns. 
Number Eligible to Vote: 28 
Ballot Results: Affirmative: 21 
Ballot Not Returned: 7 Davies, M., Davis, T., Floyd, L., Gillis, J., Guaricci, 
D., Penno, S., Stevenson, B. 
______________________________________________________________ 
68-4 Log #CP10  Final Action: Accept
(3.3.7 Dust)
______________________________________________________________ 
Submitter: Technical Committee on Explosion Protection Systems, 
Recommendation: Delete the definition of Dust in 3.3.7.
Substantiation: Where used in NFPA 68, the term “dust” refers to combustible 
dust which is independently defined in the Standard. 
Committee Meeting Action: Accept
Number Eligible to Vote: 28 
Ballot Results: Affirmative: 21 
Ballot Not Returned: 7 Davies, M., Davis, T., Floyd, L., Gillis, J., Guaricci, 
D., Penno, S., Stevenson, B. 

______________________________________________________________ 
68-5 Log #19  Final Action: Accept in Part
(3.3.25.1 Hybrid Mixture)
______________________________________________________________ 
Submitter: Thomas C. Scherpa, The DuPont Company, Inc.
Recommendation: Revise text to read as follows 
   3.3.25.1* Hybrid Mixture. A mixture of a flammable gas at greater than 10 
percent of its lower flammable limit with either a combustible dust or a 
combustible mist at greater than 10% of its minimum explosible concentration, 
such that the combined percentage of the lower limits exceeds 50%. 
Substantiation: The current definition does not define a lower limit on 
combustible dust or mist concentrations for hybrid mixtures. The proposed 
revision would establish a limit of 10% of MEC, analogous to the limits for 
vapors, which would serve to exclude mixtures with very small (ppm or 
industrial hygiene level) dust concentrations. In addition, a combined 
percentage statement was added to address situations where a low percentage 
(but greater than 10%) of each component is present. The threshold of 50% 
was chosen as a starting point for committee deliberations. 
Committee Meeting Action: Accept in Part
Revise text to read as follows  
   3.3.25.1* Hybrid Mixture. A mixture of a flammable gas at greater than 10 
percent of its lower flammable limit with either a combustible dust or a 
combustible mist at greater than 10% of its minimum explosible concentration. 
Committee Statement: The committee is not convinced by the provided 
substantiation that a threshold of 50% is appropriate. 
Number Eligible to Vote: 28 
Ballot Results: Affirmative: 20 Negative: 1 
Ballot Not Returned: 7 Davies, M., Davis, T., Floyd, L., Gillis, J., Guaricci, 
D., Penno, S., Stevenson, B. 
Explanation of Negative: 
   FEBO, JR., H.: This new definition requires evaluation of a hybrid mixture 
with only gas/mist and dust each at less then 10% of their lower explosive limit 
(LEL or MEC). This could require fugitive material collection systems to be 
evaluated for the hazard. The old requirement at least required the ‘sum of the 
two limits to be over 50% but no justification. The hybrid mixture hazard is the 
enhancement of the reactivity (Kst) of dust with even small amounts of gas. 
The definition should require at least one of the components be above its lower 
limit.  
______________________________________________________________ 
68-6 Log #CP5  Final Action: Accept
(3.3.35.1 Translating Vent, 3.3.5.2 Hinge Vent)
______________________________________________________________ 
Submitter: Technical Committee on Explosion Protection Systems, 
Recommendation: Add the following definitions and associated annex 
materials. 
3.3.35.1 Translating Vent. Vent closure which detaches from the vent opening, 
during a vent actuation, and travels downstream as one or more pieces with the 
venting flow.  
A.3.3.35.1 A translating vent closure which fragments into multiple pieces 
during vent actuation is sometimes termed a fragmentation vent. Such a vent 
closure may be tethered. 
3.3.35.2 Hinge Vent. Vent closure which is hinged on one or more multiple 
sides.  
A.3.3.35.2 This type of vent closure includes hinged doors as well as rupture 
panels which petal upon actuation. During vent actuation the vent petal(s) are 
retained by the hinge(s). 
Substantiation: Definitions of these different vent closures have been provided 
to better define the vents which must now use new adjustments included in the 
committee action on 68-40 (Log #21). 
Committee Meeting Action: Accept
Number Eligible to Vote: 28 
Ballot Results: Affirmative: 21 
Ballot Not Returned: 7 Davies, M., Davis, T., Floyd, L., Gillis, J., Guaricci, 
D., Penno, S., Stevenson, B. 
______________________________________________________________ 
68-7 Log #8  Final Action: Accept in Principle
(5.2.x (New) )
______________________________________________________________ 
Submitter: Joseph A. Senecal, Kidde-Fenwal, Inc.
Recommendation: Add new text to read as follows:
5.2.x.1 Where explosion vents, designed in accordance with this standard, are 
used to provide explosion protection on interconnected vessels, the propensity 
for the occurrence of enhanced explosions consequent to vessel 
interconnection(s) shall be considered. 
5.2.x.2 Where it is determined that there is risk that an explosion in any vessel 
of two or more interconnected vented vessels can result in an explosion of 
unacceptable severity (resulting in a Pred in excess of a specified pressure shock 
resistance) in any of the connected vessels, mitigation of such risk shall be 
achieved by augmenting the original explosion protection system design by: 
a. Use of increased vent area(s), or 
b. Use of an explosion isolation system in accordance with NFPA 69; or 
c. Use of explosion suppression systems in accordance with NFPA 69; or  
d. Combinations of additional venting, isolation, and suppression
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Substantiation: NFPA Design Guidance for the determination of vent areas 
has been derived from extensive experimental validations of venting efficacy 
on closed vessel explosions. The key premises of a vent area determination 
using any proprietary vent closure are: 
   ● That the explosibility parameters of the fuel has been quantified by means 
of test on a representative sample in accordance with ASTM E1226 “Standard 
Test Method for Pressure and Rate of Pressure Rise for Combustible Dusts”; 
   ● That the ignition source is assumed to be a point source, as represented by 
the specified ignition methods in the corresponding codes, and 
   ● That the vessel is closed — there are no inlet/outlet connections that 
contribute to pressure relief from the enclosure in the test method. 
   The published work of Lunn et al (1, 2, 3) teaches that a resultant connected 
vessel explosion can, in some circumstances, be substantially more intense than 
the corresponding result in a closed vessel explosion. There are a number of 
sympathetic factors that contribute to this increase in explosion intensity: 
   ● Flame jet ignition — since ignition is no longer a point source the rate of 
reaction of the explosible fuel is increased (like with a multi-point ignition 
scenario); 
   ● Pre-compression from the upstream or downstream connected explosion 
event; 
   ● Induced turbulences from the pressure inflow. 
   This finding was further substantiated by the results obtained by Roser (4) 
and Roser et al (5) for connected vessel explosion scenarios. 
   The researchers argue that the propensity of an enhanced explosion is 
dependent on the connectivity between the connected vessels. Test data would 
indicate that an enhanced explosion is more probable when an explosion is 
propagating from a larger vessel into a smaller vessel, and where the 
connection aspect ratio is low (shorter, larger diameter connections) – but there 
is little definitive guidance on the propensity or extent of explosion 
enhancement in the public domain. 
   It is clearly the case that any significant explosion enhancement is likely to 
challenge the performance efficacy of an explosion vent that has been specified 
based on the existing NFPA guidance. This contention is strictly only an issue 
of concern where there is no provision to prevent flame propagation between 
connected vessels. 
   UTC Fire and Security recently (2008) participated in some connected-vessel 
explosion tests in support of its work on characterizing residual risk within an 
explosion protection system design. That work has confirmed the occurrence of 
explosion enhancement, and the failure of an NFPA conformant vent design to 
protect the connected vessel down stream of the initiating explosion. In this test 
configuration Pred values in the down stream connected vessel were as high as 
-3bar for conditions where NFPA 68 vent design would estimate a Pred of <0.6 
bar. This detail was recently published by Moore & Senecal (6). 
   We recommend that the NFPA 68 review team consider mandating a 
requirement within the code requiring users to take into account of the 
possibility of an interconnected vessel explosion in ascribing explosion 
protection by venting — necessitating use of explosion isolation and/or 
ascribing significantly larger vent areas to mitigate explosion occurrences in 
applications where the risk is deemed prevalent. 
   References: 
   1. G. A. Lunn, P. Holbrow, S. Andrews and J. Gummer; “Dust Explosions in 
Totally Closed Interconnected Vessels,” Journal of Loss Prevention in the 
Process Industries, Vol. 9, No. 1, pp. 45-58 (1996).
   2. P. Holbrow, G. A. Lunn, and A. Tyldesley, “Dust explosion protection in 
linked vessels: guidance for containment and venting,” Journal of Loss 
Prevention in the Process Industries, Vol. 12, No. 3, pp. 227-234 (1999).
   3. P. Holbrow, S. Andrews, and G A. Lunn, “Dust explosions in 
interconnected vented vessels,” Journal of Loss Prevention in the Process 
Industries, Vol. 9, No. 1, pp. 91–103 (1996).
   4. M. Roser, “Investigation of dust explosion phenomenon in interconnected 
process vessels,” Forschungsgesellschaft fur angewandle Systemsicherheit und 
Arbeitsmedizin PhD Thesis, University of Loughborough. 
   5. M. Roser, A. Vogel, S. Radant, W. Malalasekera and R. Parkin, 
“Investigations of flame front propagation between interconnected process 
vessels. Development of a new flame front propagation time prediction model,” 
Journal of Loss Prevention in the Process Industries, Vol. 12, Issue 5, pp. 421-
436 (1999). 
   6. Moore, P. E. and J. A. Senecal, “Industrial Explosion Protection – How 
Safe is your Process?” Dust Explosion Symposium, Fire Protection Research 
Foundation, Baltimore, MD, May 13-14, 2009. See http:www.nfpa.org/assets/
files/PDF/Foundation%20proceedings/Industrial_Explosion_Protection.pdf. 
Committee Meeting Action: Accept in Principle
Add text to read as follows:
8.10.2 For enclosures outside of the scope of 8.10.1, explosion isolation or 
suppression shall be provided in accordance with NFPA 69 unless a 
documented risk assessment acceptable to the AHJ demonstrates that increased 
vent area prevents enclosure failure. 
A.8.10.2 The subject of enhanced explosions in interconnected enclosures is 
addressed in the following references: 
1. G. A. Lunn, P. Holbrow, S. Andrews and J. Gummer; “Dust Explosions in 
Totally Closed Interconnected Vessels,” Journal of Loss Prevention in the 
Process Industries, Vol. 9, No. 1, pp. 45-58 (1996).
2. P. Holbrow, G. A. Lunn, and A. Tyldesley, “Dust explosion protection in 
linked vessels: guidance for containment and venting,” Journal of Loss 
Prevention in the Process Industries, Vol. 12, No. 3, pp. 227-234 (1999).

3. P. Holbrow, S. Andrews, and G A. Lunn, “Dust explosions in interconnected 
vented vessels,” Journal of Loss Prevention in the Process Industries, Vol. 9, 
No. 1, pp. 91–103 (1996). 
4. M. Roser, “Investigation of dust explosion phenomenon in interconnected 
process vessels,” Forschungsgesellschaft fur angewandle Systemsicherheit und 
Arbeitsmedizin PhD Thesis, University of Loughborough. 
5. M. Roser, A. Vogel, S. Radant, W. Malalasekera and R. Parkin, 
“Investigations of flame front propagation between interconnected process 
vessels. Development of a new flame front propagation time prediction model,” 
Journal of Loss Prevention in the Process Industries, Vol. 12, Issue 5, pp. 421-
436 (1999). 
6. Moore, P. E. and J. A. Senecal, “Industrial Explosion Protection – How Safe 
is your Process?” Dust Explosion Symposium, Fire Protection Research 
Foundation, Baltimore, MD, May 13-14, 2009. See http:www.nfpa.org/assets/
files/PDF/Foundation%20proceedings/Industrial_Explosion_Protection.pdf. 
Add a new section to the end of Chapter 7, Section 7.X as follows: 
7.X Deflagration Venting of Enclosures Interconnected with Pipelines 
7.X.1* For interconnected enclosures, explosion isolation or suppression shall 
be provided in accordance with NFPA 69 unless a documented risk assessment 
acceptable to the AHJ demonstrates that increased vent area prevents enclosure 
failure. 
A.7.X.1 See A.8.10.2
Committee Statement: The committee agrees with the submitter that the 
subject of interconnected vessels must be further addressed and current 
technologies allow for additional options not included in the present document. 
The addition to Chapter 7 has been included as a part of the revised chapter in 
68-14 (Log #CP4). 
Number Eligible to Vote: 28 
Ballot Results: Affirmative: 21 
Ballot Not Returned: 7 Davies, M., Davis, T., Floyd, L., Gillis, J., Guaricci, 
D., Penno, S., Stevenson, B. 
______________________________________________________________ 
68-8 Log #14  Final Action: Accept in Principle
(6.3.1, 6.3.2, and Annexes)
______________________________________________________________ 
Submitter: Samuel A. Rodgers, Honeywell International
Recommendation: I propose to add two definitions to NFPA-68 and 69 to 
unify terminology for choosing the owner-allowed state of the enclosure 
following the event. The definitions are to be taken directly from VDI-3673 as 
follows: 
 
x.x.x Explosion pressure resistant 
Characteristic of vessels or equipment built to withstand the anticipated 
reduced pressure, Pred, without permanent deformation [33]. 
 
x.x.x Explosion pressure shock resistant 
Characteristic of vessels or equipment built to withstand the anticipated 
reduced pressure, Pred, without rupture. However a permanent deformation is 
acceptable. 
 
Update section 6.3.1 and 6.3.2 as follows: 
6.3.1 Enclosure Design Pressure Selection Criteria. 
6.3.1.1 The owner or operator shall determine whether the enclosure is to be 
designed to be explosion pressure resistant or explosion pressure shock 
resistant. 
A6.3.1.1 If the enclosure is intended to be re-used following an event, the 
owner or operator should design the system to be explosion pressure resistant, 
preventing permanent deformation of the enclosure. 
6.3.1.2 For explosion pressure resistant design, the enclosure strength, Pes, 
shall be based on the measured yield stress for the material of construction. 
6.3.1.3 For explosion pressure shock resistant design, the enclosure strength, 
Pes, shall be based on the measured ultimate stress for the material of 
construction. 
6.3.1.1* Pred shall not exceed two-thirds of the ultimate strength for the vented 
enclosure, provided deformation of the equipment can be tolerated. 
6.3.1.2 Where deformation cannot be tolerated, Pred shall not exceed two-
thirds of the yield strength for the vented enclosure. 
6.3.2* Venting shall be sufficient to prevent the maximum pressure that 
develops within the enclosure, Pred, from exceeding the enclosure strength, Pes, 
including the dynamic effect of the rate of pressure rise, as expressed by a 
dynamic load factor (DLF).
Pred < Pes / DLF (6.3.2)
   where: 
Pred = maximum pressure developed during venting [bar (psi)]
Pes = enclosure strength evaluated based on static pressure calculations for 
either deformation or burst [bar (psi)] 
DLF = Xm /Xs 
Xm = maximum dynamic deflection
Xs = static deflection or, in other words, the displacement produced in the 
system when the peak load is applied statically 
A.6.3.2 [from 2007 A.6.3.1.1, then current A.6.3.2] The maximum pressure 
that is reached during venting, Pred, exceeds the pressure at which the vent 
device releases, Pstat. The amount by which Pred exceeds Pstat is a complicated 
function of rate of pressure development within the enclosure, vent size, and 
vent mass. Where deflagration vent area to enclosure volume ratio is large, Pred 
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approaches Pstat. As the vent area is reduced, Pred increases and approaches Pmax 
as the vent area goes to zero. 
Continue with 2007 A.6.3.2 in its entirety 
6.3.2.1 In the absence of detailed structural response analysis, it shall be 
permitted to assume a worst-case value of DLF = 1.5 and design based on the 
weakest structural element of the enclosure.  
6.3.2.2 It shall be permitted to equivalently provide venting sufficient to 
prevent Pred from exceeding two-thirds of Pes, evaluated based on static 
pressure calculations. 
6.3.2.2 6.3.2.3 It shall be permitted to modify the value of DLF based on a 
documented analysis of the vented explosion pressure profile and enclosure 
structural response. 
6.3.2.3 6.3.1.3* For enclosures designed using the ASME Boiler and Pressure 
Vessel Code, or similar codes, the maximum allowable working pressure, 
herein designated as Pmawp, shall be determined by calculation. 
6.3.2.3.1 6.3.1.3.1 Such determinations shall include an allowable stress for the 
enclosure material of construction, which is less than the measured yield stress 
and the measured ultimate stress for the material of construction.  
6.3.2.3.2 6.3.1.3.2 Given a Pmawp, Pred shall be selected based on the 
following conditions as defined by Equation 6.3.1.3.2a or Equation 6.3.1.3.2b: 
   (1) Permanent deformation, but not rupture, of the enclosure can be accepted. 
Pred < (2/3)*Fu*Pmawp (6.3.21.3.2a)
   (2) Permanent deformation of the enclosure cannot be accepted.  
Pred < (2/3)*Fy*Pmawp, (6.321.3.2b)
   where: 
Pred = maximum pressure developed in a vented enclosure [bar (psi)]
Fu = ratio of ultimate stress of the enclosure to the allowable stress of the 
enclosure per the ASME Boiler and Pressure Vessel Code
   Pmawp = enclosure design pressure [bar (psi)] according to ASME Boiler and 
Pressure Vessel Code 
   Fy = ratio of the yield stress of the enclosure to the allowable stress of the 
materials of construction of the enclosure per the ASME Boiler and Pressure 
Vessel Code 
6.3.2.4 6.3.1.4 Ductile design considerations shall be used. 
6.3.2.4.1 6.3.1.4.1 For materials subject to brittle failure, such as cast iron, 
special reinforcing shall be considered.  
6.3.2.4.2 6.3.1.4.2 If such reinforcing is not used, the maximum allowable 
design stress shall not exceed 25 percent of the ultimate strength. 
   6.3.3 Continues as before 
Substantiation: The terms explosion pressure resistant and explosion pressure 
shock resistant are becoming increasingly familiar and mean the same as terms 
currently used in NFPA 68. By adding these terms to NFPA 68, there is less 
change for confusion by those using this standard. 
Committee Meeting Action: Accept in Principle
Move existing A.6.3.1.1 text to be the first paragraph of A.6.3.2. 
Add new A.6.3.1.1: 
A.6.3.1.1 If the enclosure is intended to be re-used following an event, the 
owner or operator should design the system to prevent permanent deformation 
of the enclosure. This is also referred to as explosion pressure resistant design 
in European documents such as VDI-3673 and EN 13237 (2003), Potentially 
Explosive Atmospheres-Terms and Definitions for Equipment and Protected 
Systems Intended for use in Potentially Explosive Atmospheres.
Add new A.6.3.1.2 
A.6.3.1.2 This is also referred to as explosion pressure shock resistant design in 
European documents.
Delete existing 6.3.2.2 and renumber the subsequent sections.
Committee Statement: The committee action achieves the intention of the 
submitter to provide a reference to European terminology for vessel pressure 
resistance.  
Number Eligible to Vote: 28 
Ballot Results: Affirmative: 21 
Ballot Not Returned: 7 Davies, M., Davis, T., Floyd, L., Gillis, J., Guaricci, 
D., Penno, S., Stevenson, B.
 
______________________________________________________________ 
68-9 Log #15  Final Action: Reject
(6.3.1.4)
______________________________________________________________ 
Submitter: Samuel A. Rodgers, Honeywell International
Recommendation: Revise text to read as follows:
 6.3.1.4 Ductile design considerations shall be used for mMaterials subject 
to brittle failure, such as cast iron, shall not be permitted to be used for 
enclosures.
6.3.1.4.1 Special reinforcing shall be considered. 
6.3.1.4.2 If such reinforcing is not used, the maximum allowable design stress 
shall not exceed 25 percent of the ultimate strength.
Substantiation: ASME, Section VIII, does not permit cast iron or ductile cast 
iron for pressure vessels handling lethal or flammable liquids or gases. NFPA-
68 should similarly prohibit the use of these materials for enclosures with an 
explosion potential. 
Committee Meeting Action: Reject
Committee Statement: The committee is not convinced of the technical 
basis for prohibiting the use of cast iron or other brittle materials such as 
un-reinforced concrete for explosion protected enclosures. Use of ASME 
Pressure Vessel Code as substantiation for the change seems inappropriate for 

vessels that operate at less than 15 psig. Further public input on this proposal is 
encouraged in the comment stage.  
Number Eligible to Vote: 28 
Ballot Results: Affirmative: 21 
Ballot Not Returned: 7 Davies, M., Davis, T., Floyd, L., Gillis, J., Guaricci, 
D., Penno, S., Stevenson, B. 
______________________________________________________________ 
68-10 Log #12  Final Action: Accept
(6.5.7, 6.5.8, 7.2.6.1, and 7.3.3.2)
______________________________________________________________ 
Submitter: John E. Going, Fike Corporation
Recommendation: Add new text to read as follows:
6.5.7 Pstat including the manufacturing tolerance (on the negative side) must be 
greater than the anticipated loading equivalent to the local design wind speed 
such that wind load will not cause the vent to open. 
A.6.5.7 Explosion vents are produced with a tolerance as specified by the 
manufacturer that may be in pressure terms (example psi, bar), or as a fraction 
of the Pstat (± X%). When Pstat minus the manufacturing tolerance is less 
than the pressure produced by the design wind load, the vent could be opened 
if on the downwind side of the structure. The American Society of Civil 
Engineers (ASCE) Standard ASCE 7-05, Minimum Design Loads for Buildings 
and Other Structures, and Factory Mutual datasheet 1-28 are two references 
for design wind loads. NFPA-5000, Section 35.9, references ASCE/SEI 7 to 
determine appropriate wind loads. When a vent closure for a building or room 
is constructed by the owner/operator the manufacturing tolerance is understood 
to be determined based on the tolerance of the chosen listed shear or pull-
through fasteners. (see Section 10.3.2). The non-venting wall sections should 
be designed to withstand higher pressures than the intended vent closure. 
Example: A vent closure is to be located on a side wall section (zone 4) 
where the outward wind load design pressure, based on the basic wind speed 
(3-second gust) is 2.0 kPa. Determine the minimum Pstat design for a relieving 
wall section when the shear fasteners employed have a ±10% manufacturing 
tolerance. 
 
Minimum Wind Load Design Pressure = 2.0 kPa (42 psf) = 0.02 bar 
Shear Fastener tolerance: ±10% 
Pstat: Must be greater than or equal to 0.022 bar
 
6.5.8 Pstat including the manufacturing tolerance (on the positive side) must be 
less than the intended Pred.
A.6.5.8 When Pstat including the manufacturing tolerance is less than Pred, 
there would be no affect on performance. However when Pstat including the 
manufacturing tolerance is higher than Pred, the actual Pred could be greater than 
expected. A minimum pressure separation of Pstat including the manufacturers 
tolerance from Pred prevents this from occurring. 
Example:  
Pstat = 1.5 psig
Manufacturer tolerance: ±0.5 psig (±33%) 
Vent release range: 1.0 to 2.0 psig 
Pred: Must be greater than or equal to 2.0 psig
   Renumber Sections 6.5.79* and A.6.5.79
   Delete Sections 7.2.6.1 and A.7.2.6.1. Renumber Section 7.2.6 
   7.3.3.2 Pred ≤2 bar and at least 0.05 bar> 
Substantiation: These changes ensure (1) that allowance for wind shear is 
made in selecting Pstat and (2) that a difference in Pstat and Pred is maintained and 
is based on manufacturing tolerances. 
Committee Meeting Action: Accept
Number Eligible to Vote: 28 
Ballot Results: Affirmative: 21 
Ballot Not Returned: 7 Davies, M., Davis, T., Floyd, L., Gillis, J., Guaricci, 
D., Penno, S., Stevenson, B. 
______________________________________________________________ 
68-11 Log #16  Final Action: Accept in Principle
(6.8.3 and 6.8.4 (New) )
______________________________________________________________ 
Submitter: Samuel A. Rodgers, Honeywell International
Recommendation: Insert new 6.8.3 and 6.8.4 before existing 6.8.3 and 
renumber subsequent. 
6.8.3* When either a single enclosure or multiple close-coupled modular 
enclosures with a common inlet duct are protected by multiple deflagration 
vents, it shall be permitted to manifold multiple vent discharges within a single 
vent discharge duct under the following conditions 
   a) Each vent closure has the same shape, area, inertia, and Pstat and 
   b) The vent discharge duct has a single continuous inlet perimeter without 
branch connections, and 
   c) The vent discharge duct cross-sectional area is everywhere less than or 
equal to 1.5 times the total manifolded vent area  
6.8.4 When either a single enclosure or multiple close-coupled modular 
enclosures with a common inlet duct are protected by multiple deflagration 
vents, it shall be permitted to provide individual vent discharge ducts for each 
vent under the following conditions 
   a) Each vent closure has the same shape, area, inertia, and Pstat, and 
   b) Each vent discharge duct connects individually to a safe discharge 
location, and 



68-6

Report on Proposals F2012 — Copyright, NFPA NFPA 68 
   c) Each vent discharge duct cross-sectional area is everywhere less than or 
equal to 1.5 times the vent area, and 
   d) The flow resistance of all vent discharge ducts on the same enclosure are 
equivalent. 
Substantiation: When the required vent area for a single enclosure is large, 
it is more cost-effective to employ multiple, smaller panels. In the situation 
where the protected enclosure is located inside a building and the vent 
discharge is ducted to an outdoor location, the design of the vent discharge 
duct for multiple vents is not elsewhere addressed. Allowing the vent discharge 
ducts from multiple vents to be routed without regard for total cross-sectional 
area or equivalent length could result in vastly uneven discharge rates and less 
than intended venting capacity. 
Committee Meeting Action: Accept in Principle
6.8.3* When either a single enclosure or multiple close-coupled modular 
enclosures with a common inlet duct are protected by multiple deflagration 
vents, it shall be permitted to manifold multiple vent discharges within a single 
vent discharge duct under the following conditions 
   a) Each vent closure has the same nominal shape, area, inertia, and Pstat and
   b) Each vent discharge duct connects individually to a safe discharge 
location, and 
c) The vent discharge duct has a single continuous inlet perimeter without 
branch connections (see figure 6.8.3(c)), and 
 

A2 = Duct area

A1 = Total combined vent area = 4 · Av

A1 ≤ A2 ≤ 1.5 · A1
4Av ≤ A2 ≤ 4 (1.5 · Av)

 
   d) The vent discharge duct cross-sectional area is everywhere less than or 
equal to 1.5 times the total manifolded vent area  
  6.8.4 When either a single enclosure or multiple close-coupled modular 
enclosures with a common inlet duct are protected by multiple deflagration 
vents, it shall be permitted to provide individual vent discharge ducts for each 
vent under the following conditions 
   a) Each vent closure has the same shape, area, inertia, and Pstat, and 
   b) Each vent discharge duct connects individually to a safe discharge 
location, and 
   c) Each vent discharge duct cross-sectional area is everywhere less than or 
equal to 1.5 times the vent area, and 
   d) Each vent discharge duct shall be the same nominal cross-sectional area 
and configuration. 
e) Corrections for vent discharge duct effects shall use the longest duct length 
for all ducts. 
Add new 6.8.5.2 
6.8.5.2* When vent ducts include bends, they shall be long radius. 
A.6.8.5.2 A long radius bend nominally has a minimum radius along the center 
line of 1.5 duct diameters.
Committee Statement: The committee included flexibility that vent closures 
were not required to be exactly the same. The committee modified the 
requirements for consistent construction of multiple discharge ducts on the 
same enclosure. A figure was added to clarify the situation described in 
6.8.3(c). 
Number Eligible to Vote: 28 
Ballot Results: Affirmative: 21 
Ballot Not Returned: 7 Davies, M., Davis, T., Floyd, L., Gillis, J., Guaricci, 
D., Penno, S., Stevenson, B. 

______________________________________________________________ 
68-12 Log #17  Final Action: Accept
(6.8.4)
______________________________________________________________ 
Submitter: Samuel A. Rodgers, Honeywell International
Recommendation: Modify existing 6.8.4 as follows:
   6.8.4 Vent ducts and nozzles with total lengths of less than one hydraulic 
diameter relative to the vent area, irrespective of the duct area, shall not require 
a correction to increase the vent area. 
Substantiation: The addition clarifies that the one hydraulic diameter 
exclusion is based on the vent area, not the vent duct area. 
Committee Meeting Action: Accept
Number Eligible to Vote: 28 
Ballot Results: Affirmative: 21 
Ballot Not Returned: 7 Davies, M., Davis, T., Floyd, L., Gillis, J., Guaricci, 
D., Penno, S., Stevenson, B. 
______________________________________________________________ 
68-13 Log #13  Final Action: Accept in Principle
(6.9, 8.9, and 10.6)
______________________________________________________________ 
Submitter: John E. Going, Fike Corporation
Recommendation: Revise text to read as follows:
6.9* Venting with Flame Arresting and Particulate Retention.
6.9.1* Where external venting is not feasible or desirable, such as where the 
location of equipment outdoors or adjacent to exterior walls is impractical, or 
where ducting is too long to be effective, a device that operates on the 
principles of flame arresting and particulate retention shall be permitted to be 
used.  
6.9.2 These Particulate retention devices shall be listed and shall be considered 
only for use within the tested range of KSt, dust loading, dust type, enclosure 
volume, and Pred. 
6.9.3* The vent area calculated in Chapters 7 and 8 shall be adjusted using 
experimentally determined efficiency values. (See Section 10.6) The 
deflagration venting area provided for the protected enclosure shall be 
increased to compensate for the reduction in venting efficiency due to the 
presence of the device
6.9.4* Limitations. The following limitations shall apply:
(1) Where a flame-arresting vent system and a particulate retention vent system 
is used inside a building, a documented risk analysis shall be performed to 
ensure safe installation. Considerations shall include, but are not limited, to the 
following: 
(a) Proximity of personnel 
(b) Volume of room 
(c) Possibility of combustible mixtures exterior to the equipment 
(d) Possible toxic gaseous and particulate emissions 
(2) A flame-arresting vent system and a particulate retention vent system shall 
be sized to ensure that Pred remains within the enclosure design limits.
6.9.5* The areas adjacent to the discharge point shall be clear of combustible 
dusts.
A.6.9 Deflagration venting systems have been developed that have a rupture 
membrane for venting coupled with flame-arresting and particulate retention 
elements. These devices are purposefully built with the two functional 
components; the flame arresting elements that serve to extinquish the flame 
front and the particulate retention elements that minimize the passage of 
particulates. As a deflagration is vented through the system, any burned and 
unburned dust is retained within the device. Combustion gases are cooled, and 
no flame emerges from the system. In addition, near-field blast effects 
(overpressure) are greatly reduced outside the system. Other devices may be 
constructed without the particulate retention elements. Devices constructed 
without particulate retention elements should be restricted to areas based on a 
risk assessment acceptable to the authority having jurisdiction. The reasons for 
this restriction are due to the greater quantity of dust emitted and higher radiant 
energy as compared to tube shaped devices. 

Figure 6.8.3(c) Vent Discharge Duct with Single 
Continuous Inlet Perimeter Without Branch Connections 
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   Figure A.6.9 10.6 Example of Flame-Arresting and Particulate Retention 
Vent System 
 
A.6.9.1 Even with complete extinguishment of flame retention of particulates, 
the immediate area surrounding the vent can experience overpressure and 
radiant energy.  
 
It is not possible to expect absolute retention of burnt and unburnt particulates 
as demonstrated by testing. A minimal release is unavoidable and this needs to 
recognized when processing toxic or chemically active materials.  
A.6.9.3 The increased flow resistance due to the flame arresting elements and 
the retention of particulates could result in a decrease in venting efficiency to 
be determined by test.  
A.6.9.4 It is essential that the user work closely with the manufacturer to 
ensure that all of the parameters are addressed for a safe, reliable installation 
A.6.9.45 Venting indoors affects the building that houses the protected 
equipment due to increased pressurization of the surrounding volume. (See 
Section 8.9) Venting indoors increases the potential for secondary explosions. 
Particulate deposits in the immediate area can be dislodged by the pressure 
wave and generate a combustible dust cloud. 
8.9* Venting Internal to a Building with Flame Arresting and Particulate 
Retention Device.  
8.9.1 Expected overpressure shall be compared to the building design, and 
building venting shall be considered to limit overpressures.  
8.9.2.1.1 The resulting pressure increase in an unvented building shall be 
permitted to be estimated from the following  
   (1) ΔP = 1.74 P0 (V1/V0) 
   (2) V0 = free volume of building 
   (3) V1 = volume of protected equipment 
   (4) P0 = ambient pressure (14.7 psia or 1.013 bar abs)
   (5) ΔP = pressure rise in the building (in same units as P0)
8.9.3.1.2 It shall be permitted to use a lower value of the coefficient shown in 
the equation 8.9.2.1.1(1) where experimental data are available to substantiate 
the lower value.  
8.9.2 The deflagration venting area provided for the protected enclosure shall 
be adjusted to compensate for the venting efficiency as determined by test for 
the device. 
A.8.9 Even with complete extinguishment of flame retention of flame and 
particulates, the immediate area surrounding the vent can experience 
overpressure and radiant energy. Venting indoors has an effect on the building 
that houses the protected equipment due to increased pressurization of the 
surrounding volume [111].] 
10.6* Flame-Arresting Vent Systems and Particulate Retention Vent Systems 
   10.6.1 Flame-arresting vent systems and particulate retention vent systems 
shall be listed for their application. 
   10.6.2 The deflagration venting area provided for the protected enclosure 
shall be increased to compensate for the reduction in venting efficiency due to 
the presence of the device. 
   10.6.3* Limitations. The following limitations shall apply:  
   (1) Where a flame-arresting vent system and a particulate retention vent 
system are used inside a building, a documented risk analysis shall be 

performed to ensure safe installation. Considerations shall include, but are not 
limited, to the following:  
   (a) Proximity of personnel 
   (b) Volume of room 
   (c) Possibility of combustible mixtures exterior to the equipment 
   (d) Possible toxic emissions 
   (2) A flame-arresting vent system and a particulate retention vent system 
shall be sized to ensure that Pred remains within the enclosure design limits.  
   A.10.6 Deflagration venting systems have been developed that have a rupture 
membrane for venting and a flame-arresting element. As a deflagration is 
vented through the system, any burned and unburned dust is retained within the 
device. Combustion gases are cooled, and no flame emerges from the system. 
In addition, near-field blast effects (overpressure) are greatly reduced outside 
the system. (See Section 10.6 and Figure A.10.6) 
 
   FIGURE A.10.6 Example of Flame-Arresting and Particulate Retention Vent 
System. 
 
   A.10.6.3 It is essential that the user work closely with the manufacturer to 
ensure that all of the parameters are addressed for a safe, reliable installation
Substantiation: The existing text did not properly identify the device. The 
added text clarifies that the device has two required, functional elements, and 
describes their functions. Proper recognition of the limitations of the device. 
Committee Meeting Action: Accept in Principle
Revise text to read as follows:
6.9* Venting with Flame Arresting and Particulate Retention.
A.6.9 Deflagration venting systems have been developed that have a rupture 
membrane for venting coupled with flame-arresting and particulate retention 
elements. These devices are purposefully built with the two functional 
components; the flame arresting elements that serve to extinquish the flame 
front and the particulate retention elements that minimize the passage of 
particulates. As a deflagration is vented through the system, any burned and 
unburned dust is retained within the device. Combustion gases are cooled, and 
no flame emerges from the system. In addition, near-field blast effects 
(overpressure) are greatly reduced outside the system.  
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6.9.1* Where external venting is not feasible or desirable, such as where the 
location of equipment outdoors or adjacent to exterior walls is impractical, or 
where ducting is too long to be effective, a device that operates on the 
principles of flame arresting and particulate retention shall be permitted to be 
used.  
A.6.9.1 Even with complete extinguishment of flame retention of particulates, 
the immediate area surrounding the vent can experience overpressure and 
radiant energy.  
   It is not possible to expect absolute retention of burnt and unburnt 
particulates as demonstrated by testing. A minimal release is unavoidable and 
this needs to recognized when processing toxic or chemically active materials. 
6.9.2 These Particulate retention devices shall be listed or approved and shall 
be considered only for use within the tested range of KSt, dust loading, dust 
type, enclosure volume, and Pred. 
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 Figure A.6.9 10.6 Example of Flame-Arresting and Particulate 
Retention Vent System
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6.9.3* The vent area calculated in Chapters 7 and 8 shall be adjusted using 
experimentally determined efficiency values. (See Section 10.6) The 
deflagration venting area provided for the protected enclosure shall be 
increased to compensate for the reduction in venting efficiency due to the 
presence of the device. 
A.6.9.3 The increased flow resistance due to the flame arresting elements and 
the retention of particulates could result in a decrease in venting efficiency to 
be determined by test. 
6.9.4* Limitations. The following limitations shall apply:
(1) Where a flame-arresting vent system and a particulate retention vent system 
is used inside a building, a documented risk analysis shall be performed to 
ensure safe installation. Considerations shall include, but are not limited, to the 
following: 
(a) Proximity of personnel 
(b) Volume of room 
(c) Possibility of combustible mixtures exterior to the equipment 
(d) Possible toxic gaseous and particulate emissions 
(2) A flame-arresting vent system and a particulate retention vent system shall 
be sized to ensure that Pred remains within the enclosure design limits.
A.6.9.4 It is essential that the user work closely with the manufacturer to 
ensure that all of the parameters are addressed for a safe, reliable installation 
6.9.5* The areas adjacent to the discharge point shall be clear of combustible 
dusts. 
A.6.9.5 Venting indoors affects the building that houses the protected 
equipment due to increased pressurization of the surrounding volume. (See 
Section 8.9) Venting indoors increases the potential for secondary explosions. 
Particulate deposits in the immediate area can be dislodged by the pressure 
wave and generate a combustible dust cloud.  
6.9.6* All devices shall be equipped with an indicating sensor that shall notify 
the user upon activation of the device. 
A.6.9.6. The presence of the flame arresting elements` will prevent direct 
observation of the condition of the pressure relief elements as required in 
11.4.4. It is necessary to know that the venting device has not opened or been 
exercised. An open vent would permit dust to accumulate within the device and 
compromise its performance. Likewise, a re-setting device would permit dust 
accumulation if it were to occasionally open due to excess process pressure, 
etc. Knowledge that the vent has opened or the re-setting device has been 
exercised would permit corrective actions 
6.9.7* Flame arresting vent devices without particulate retention shall only be 
used when a restricted area around the device has been identified and access 
during operation of the protected equipment is prohibited.  
A.6.9.7 This restriction is due to the greater release of dust and radiant energy 
to the surrounding area. 
6.9.7.1 The restricted area shall be based on the external volume that can be 
filled with an explosive dust/air cloud during the venting process.  
6.9.7.2 The restricted area shall be identified as an electrically classified 
(hazardous) area in accordance with NFPA 70.  
6.9.7.3 There shall be no normally present ignition sources in the restricted area 
including but not limited to hot surfaces exceeding the autoignition temperature 
or open flames. 
6.9.8* Devices without particulate retention elements that re-set after relieving 
pressure shall be inspected after a deflagration to ensure that the design 
performance has not been affected. 
A.6.9.8 Burnt and unburnt fuel may be left in the flame arresting and pressure 
relieving elements which potentially affecting efficiency. Exposure to a 
deflagration may be expected to affect the performance of the pressure 
relieving elements. 
Add New 11.5 and renumber subsequent, 
11.5 Procedures Following Vent Closure Actuation. 
11.5.1 In the event of vent closure actuation, inspection and maintenance as 
specified in Section 11.4 and 11.9 respectively, shall be performed before the 
system is placed back into service. 
11.5.2 An investigation and review of the cause of the actuation shall be made.
Revise Section 8.9 as follows: 
8.9* Venting Internal to a Building with Flame Arresting and Particulate 
Retention Device.  
8.9.1 Expected overpressure shall be compared to the building design, and 
building venting shall be considered to limit overpressures.  
8.9.2.1.1 The resulting pressure increase in an unvented building shall be 
permitted to be estimated from the following  
   (1) ΔP = 1.74 P0 (V1/V0) 
   (2) V0 = free volume of building 
   (3) V1 = volume of protected equipment 
   (4) P0 = ambient pressure (14.7 psia or 1.013 bar abs)
   (5) Δ P = pressure rise in the building (in same units as P0)
8.9.3.1.2 It shall be permitted to use a lower value of the coefficient shown in 
the equation 8.9.2.1.1(1) where experimental data are available to substantiate 
the lower value.  
8.9.2 The deflagration venting area provided for the protected enclosure shall 
be adjusted to compensate for the venting efficiency as determined by test for 
the device. 
A.8.9 Even with complete extinguishment of flame retention of flame and 
particulates, the immediate area surrounding the vent can experience 
overpressure and radiant energy. Venting indoors has an effect on the building 
that houses the protected equipment due to increased pressurization of the 

surrounding volume [111].] 
Remove Section 10.6:  
10.6* Flame-Arresting Vent Systems and Particulate Retention Vent Systems 
   10.6.1 Flame-arresting vent systems and particulate retention vent systems 
shall be listed for their application. 
   10.6.2 The deflagration venting area provided for the protected enclosure 
shall be increased to compensate for the reduction in venting efficiency due to 
the presence of the device. 
   10.6.3* Limitations. The following limitations shall apply:  
   (1) Where a flame-arresting vent system and a particulate retention vent 
system are used inside a building, a documented risk analysis shall be 
performed to ensure safe installation. Considerations shall include, but are not 
limited, to the following:  
   (a) Proximity of personnel 
   (b) Volume of room 
   (c) Possibility of combustible mixtures exterior to the equipment 
   (d) Possible toxic emissions 
   (2) A flame-arresting vent system and a particulate retention vent system 
shall be sized to ensure that Pred remains within the enclosure design limits.  
   A.10.6 Deflagration venting systems have been developed that have a rupture 
membrane for venting and a flame-arresting element. As a deflagration is 
vented through the system, any burned and unburned dust is retained within the 
device. Combustion gases are cooled, and no flame emerges from the system. 
In addition, near-field blast effects (overpressure) are greatly reduced outside 
the system. (See Section 10.6 and Figure A.10.6) 
 
   FIGURE A.10.6 Example of Flame-Arresting and Particulate Retention Vent 
System. 
 
   A.10.6.3 It is essential that the user work closely with the manufacturer to 
ensure that all of the parameters are addressed for a safe, reliable installation
 
Committee Statement: The intention is to move all information on venting 
with flame arresting and particulate retention to Chapter 6 and removing 
section 10.6. The committee determined that information to include venting 
devices with flame arresting but without particulate retention should be 
retained within the prescriptive parts of the document and relocated that from 
the annex with further information. 
 
Number Eligible to Vote: 28 
Ballot Results: Affirmative: 21 
Ballot Not Returned: 7 Davies, M., Davis, T., Floyd, L., Gillis, J., Guaricci, 
D., Penno, S., Stevenson, B. 
______________________________________________________________ 
68-14 Log #CP4  Final Action: Accept
(Chapter 7)
______________________________________________________________ 
Submitter: Technical Committee on Explosion Protection Systems, 
Recommendation: Revise all of Chapter 7 to read as follows:

Chapter 7 Venting Deflagrations of Gas Mixtures and Mists

7.1 Introduction.

7.1.1* This chapter applies to the design of deflagration vents for enclosures 
with an L/D of less than or equal to 5 that contain a gas or mist. 

7.1.1.1 It is intended that this chapter be used with the information contained in 
the rest of this standard. 

7.1.1.2 In particular, Chapter 6, and Section 3.3.32.1 shall be reviewed before 
determining the value of Pred to be used in this chapter.

7.1.2* The design of deflagration venting for combustible mists shall be based 
on the Su for propane of 0.46 m/sec (46 cm/sec) unless specific test data are 
available.

7.2 Venting by Means of Low Inertia Vent Closures.

7.2.1 The minimum required vent area, Av0, shall be determined from Equation 
7.2.1a and Equation 7.2.1b.

   
           

(7.2.1a)
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Where:

Av0 = the vent area calculated from Equation 7.2.1a (m2),

As = the enclosure internal surface area (m2),

Pred = the maximum pressure developed in a vented enclosure during a 
vented deflagration (bar-abs),

Pmax =the maximum pressure developed in a contained deflagration by 
ignition of the same gas-air mixture (bar-abs),

Pstat = nominal vent deployment or burst pressure (bar-abs),

P0 = the enclosure pressure prior to ignition (bar-abs),

Su = fundamental burning velocity of gas-air mixture (m/sec),

ρu = mass density of unburned gas-air mixture (kg/m3) = 1.2 for flammable 
gases with stoichiometric concentrations less than 5 volume percent, and 
an initial temperature of 20oC,

γb = ratio of specific heats for burned gas-air mixture = 1.1 to 1.2 
depending on the gas mixture

Gu = unburned gas-air mixture sonic flow mass flux = 230.1 kg/m2-sec for 
an enclosure initial temperature of 20oC,

λ = ratio of gas-air mixture burning velocity accounting for turbulence 
and flame instabilities in vented deflagration to the fundamental (laminar) 
burning velocity,

Cd = vent flow discharge coefficient.

7.2.1.1 The internal surface area, As, in Equation 7.2.1a shall be determined 
according to Section 7.2.4

7.2.1.2 The burning velocity, Su, shall be the maximum value for any gas 
concentration unless a documented hazard analysis shows that there is not a 
sufficient amount of gas to develop such a concentration.  Annex D lists values 
of Su for many gases and vapors in units of cm/sec..

7.2.1.3 The value of Cd shall be 0.70 unless the vent occupies an entire wall of 
the enclosure, in which case a value of 0.80 shall be permitted to be used.

7.2.2 The value of λ for the gas and particular enclosure shall be determined 
according to Section 7.2.5. 

7.2.3 The L/D of the enclosure shall be determined according to Section 6.4.

7.2.4* Calculation of Internal Surface Area.  

7.2.4.1* The internal surface area, As, shall include the total area that constitutes 
the perimeter surfaces of the enclosure that is being protected. 

7.2.4.1.1 Nonstructural internal partitions that cannot withstand the expected 
pressure shall not be considered to be part of the enclosure surface area. 

7.2.4.1.2 The enclosure internal surface area, As, in Equation 7.2.1 includes 
the roof or ceiling, walls, floor, and vent area and shall be based on simple 
geometric figures. 

7.2.4.1.3 Surface corrugations shall be neglected, as well as minor deviations 
from the simplest shapes. 

7.2.4.1.4 Regular geometric deviations such as saw-toothed roofs shall be 
permitted to be “averaged” by adding the contributed volume to that of the 
major structure and calculating As for the basic geometry of the major structure. 

7.2.4.1.5* The internal surface of any adjoining rooms shall be included.

7.2.4.2 The surface area of equipment and contained structures shall be 
neglected.

7.2.5* Determination of Turbulent Flame Enhancement Factor, λ

7.2.5.1 The baseline value, λ0, of λ shall be calculated from Equations 7.2.5.1a 
through 7.2.5.1f.

                                       

�� � 	���	 ��� �� �������
	
�
�� ���

		�
   (7.2.5.1c)

   

Where:

µu = the unburned gas-air mixture dynamic velocity = 1.8x10-5 kg/m-sec 
for gas concentrations less than 5 vol% at ambient temperatures,

L = the enclosure length as determined in Chapter 6 (m),

D = the enclosure diameter as determined in Chapter 6 (m),

au = the unburned gas-air mixture sound speed = 343 m/sec for gas 
concentrations less than 5 vol% at ambient temperatures,

Pa = the ambient pressure outside the vent = 1.013 bar-abs

ϑ = 0.39,

β1 = 1.23,

β2 = 0.0487 m/sec.

(7.2.1b)

  (7.2.5.1a)

(7.2.5.1b)

(7.2.5.1d)

(7.2.5.1e)

(7.2.5.1f)
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7.2.5.2* The total external surface area, Aobs, of the following equipment and 
internal structures that can be in the enclosure shall be estimated.

a. Piping, tubing and conduit with diameters greater than ½ inch

b. Structural columns, beams, and joists

c. Stairways and railings

d. Equipment with a characteristic dimension in the range 2 
inches to 20 inches (5.1 cm to 51 cm).

7.2.5.3 When Aobs is < 0.4As, λ1 = λ0 as determined in 7.2.5.1.

7.2.5.4 When Aobs is > 0.4As, λ1 shall be determined from Equation 7.2.5.4.

λ1 = λ0 (0.6 + Aobs/As)    

7.2.5.5 For L/D values less than 2.5, λ = λ1.

7.2.5.6 For L/D values from 2.5 to 5, and for Pred no higher than 2 bar, λ shall 
be calculated as follows: 

� � �� � �� � �
� ��
2.5 � ��

�
�

7.2.5.7 Equations for determining λ are subject to the following limitations:

Su < 3 m/sec (300 cm/sec)

Pmax < 10 bar

The maximum air velocity in the enclosure prior to ignition is no greater 
than 5 m/sec.

The enclosure is isolated from possible flame jet ignition and pressures 
caused by a deflagration in an interconnected enclosure.

7.2.5.8 For long pipes or process ducts where L/D is greater than 5, the 
requirements of Chapter 9 shall be used.

7.2.5.9 Methods to Reduce Flame Enhancement 

7.2.5.9.1 The value of λ shall be permitted to be reduced for gas deflagrations 
in relatively unobstructed enclosures by the installation of noncombustible, 
acoustically absorbing wall linings, provided large-scale test data confirm the 
reduction. 

7.2.5.9.2 The tests shall be conducted with the highest anticipated turbulence 
levels and with the proposed wall lining material and thickness.

7.2.6 Partial Volume Effects

7.2.6.1 When a documented hazard analysis demonstrates that there is 
insufficient gas in the enclosure to form a stoichiometric gas-air mixture 
occupying the entire enclosure volume, the vent area, Av0, calculated from 
Equation 7.2.1a shall be permitted to be reduced as described in 7.2.6.2 and 
7.2.6.4.

7.2.6.2 A partial volume fraction X shall be calculated as:

 

Where:

Vgas is maximum volume of gas that can be mixed with air in the 
enclosure,

Venc is the enclosure volume,

xst is the stoichiometric volume concentration of gas.

7.2.6.3 If X < Pred/Pmax, the minimum required vent area shall be calculated from 
the following equation.

7.2.6.4 If X > Pred/Pmax, Av1=Av0.

7.3* Effects of Panel Inertia.

7.3 1 When the mass of the vent panel is less than or equal to 40 kg/m2 then 
Equation 7.3.2 shall be used to determine if an incremental increase in vent area 
is needed and the requirements of 7.3.3 shall be used to determine the value of 
that increase.

7.3.2 The vent area determined in Section 7.2.6 shall be adjusted for vent mass 
when the vent mass exceeds MT as calculated in Equation 7.3.2.

where:

MT = threshold mass (kg/m2)

Pred = the maximum pressure developed in a vented enclosure during a 
vented deflagration (bar-g),

n = number of panels,

V = enclosure volume (m3),

V > 1 m3.

(7.2.5.6)

(7.2.6.2)

(7.2.6.3)

(7.3.2)

(7.2.5.4)
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7.3.3 For M > MT, the required vent area, Av2 , shall be calculated as follows:”

��� � ��� ∙ ��� �� �
�0.05� ∙ ��.� ∙ ��� ∙ ���.�

��.� ∙ � ∙ �����.� �

where:

M = mass of vent panel (kg/m2) 

Av1 = vent area determined in Section 7.2.6 (m2)

FSH = vent closure shape factor as defined in Chapter 8.

7.4* Effects of Vent Ducts.

7.4.1* Where using Equations 7.2.6, 7.2.6.4, 7.3.2, and 7.3.3 with vent ducting, 
a lower value shall be used in place of Pred. 

7.4.2 Duct lengths shorter than 3 m (10 ft) and 4 duct hydraulic diameters in 
length shall be treated using Curve A in Figure 7.4.2.  For ducts exceeding 
either of the limitations above, use Curve B.

18.3 m
 (60 ft)

3.05 m
(10 ft)

9.65 m(31.6 ft)

6.1 m (20 ft)

15.25 m
(50 ft)

9.15 m (30 ft)

51.8 m (170 ft)

18.3 m (60 ft)

Part 1

Part 2

Part 1Part 2Part 1 Part 2

FIGURE 7.4.2 Maximum Pressure Developed during Venting of Gas, with 
and without Vent Ducts. [101] 

7.4.2.1 For vent ducts with lengths of less than 3 m (10 ft) and 4 duct hydraulic 
diameters, the following equation shall be used to determine P’red:

P’red = 0.779(Pred)
1.161               (7.4.2.1)

7.4.2.2 For vent ducts with lengths of 3 m to 6 m (10 ft to 20 ft) or 4 duct 
hydraulic diameters, the following equation shall be used:

P’red = 0.172(Pred)
1.936          (7.4.2.2)

7.4.3* Duct lengths shorter than 3 m (10 ft) shall be treated as 3 m (10 ft) in 
length for calculation purposes. 

7.4.3.1 If longer ducts are needed, P’red shall be determined by appropriate 
tests.

7.4.3.2 Vent ducts and nozzles with total lengths of less than one hydraulic 
diameter shall not require a correction.

7.4.3.3 For vent ducts with lengths of less than 3 m (10 ft), the following 
equation shall be used to determine P’red: 

Existing Equation (no change)   
 

where:

P’red = a pseudo-value for Pred for use in Equation 7.3.3.2 for calculating 
vent areas for gases when a vent duct is used [bar (psi)]

7.4.3.4 For vent ducts with lengths of 3 m to 6 m (10 ft to 20 ft), the following 
equation shall be used:

Existing Equation (no change)   
 

7.4.3 The vented material discharged from an enclosure during a deflagration 
shall be directed to a safe outside location to avoid injury to personnel and to 
minimize property damage. (See Section 6.8.)

7.4.4* If it is necessary to locate enclosures that need deflagration venting 
inside buildings, vents shall not discharge within the building. 

7.4.4.1* Vent ducts shall be used to direct vented material from the enclosure to 
the outdoors.

7.4.5* A vent duct shall have a cross section at least as great as that of the vent 
itself. 

7.4.6* Vent ducts shall be as straight as possible. 

7.4.6.1 If bends are unavoidable, they shall be as shallow-angled as practical 
(that is, they shall have as long a radius as practical).

7.4.7 Where vent ducts vent through the roof of an enclosure, consideration 
shall be given to climatic conditions. (See Section 6.5.)

7.5 Effects of Initial Elevated Pressure.

7.5.1 For calculations that involve elevated pressure, the following procedure 
shall be used.

7.5.1.1* The value that is used for P0 shall be chosen to represent the likely 
maximum pressure at which a flammable gas mixture can exist at the time of 
ignition. It shall be permitted to be as low as the normal operating pressure. 

7.5.1.2* The enclosure shall be located to accommodate the blast wave.

7.6 Vent Design. See also Sections 6.5 through 6.7. 

7.6.1 If an enclosure is subdivided into compartments by walls, partitions, 
floors, or ceilings, then each compartment that contains an explosion hazard 
shall be provided with its own vent.  

7.6.2 Each closure shall be designed and installed to move freely without 
interference by obstructions such as ductwork or piping. Such a design ensures 
that the flow of combustion gases is not impeded by an obstructed closure.  

7.6.3* Guarding shall be provided to prevent personnel from falling against vent 
closures.

7.6.4* The vent area for a building shall be distributed as evenly as possible 
over the building’s skin.

7.6.5 Vent closures shall open dependably. 

7.6.5.1 The proper operation of vent closures shall not be hindered by deposits 
of snow, ice, paint, sticky materials, or polymers. 

7.6.5.2 Operation of vent closures shall not be prevented by corrosion or by 
objects that obstruct the opening of the vent closure, such as piping, air-
conditioning ducts, or structural steel.

7.6.5.3 Vent closures shall withstand exposure to the materials and process 
conditions within the enclosure that is being protected. 

 (7.3.3)

(7.4.3.3)

(7.4.2.4)
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7.6.5.4 Vent closures shall reliably withstand fluctuating pressure differentials 
that are below the design release pressure and shall also withstand any vibration 
or other mechanical forces to which they can be subjected.

7.6.6 When multiple vents are provided, the vent area shall be distributed 
symmetrically and evenly on the enclosure external surfaces.

7.7* Fireball Dimensions. 

7.7.1 The hazard zone from a vented gas deflagration shall be calculated by the 
following equation:

where: 

D = axial distance (front-centerline) from vent, m

V = volume of vented enclosure, m3

n = number of evenly distributed vents

7.7.2 The hazard zone measured radially (to the sides, measured from the 
centerline of the vent) shall be calculated as one-half D.

7.8 Deflagration Venting of Enclosures Interconnected with Pipelines

7.8.1* For interconnected enclosures, explosion isolation or suppression shall 
be provided in accordance with NFPA 69 unless a documented risk assessment 
acceptable to the AHJ demonstrates that increased vent area prevents enclosure 
failure.

ANNEX A related to Chapter 7.

A.7.1.1 The user is cautioned that fast-burning gas deflagrations can readily 
undergo transition to detonation. NFPA 69, Standard on Explosion Prevention 
Systems, provides alternate measures that should be used.

A.7.1.2 The following information is offered to aid the user in determining an 
appropriate burning velocity to use when dealing with aerosols (mists).

The burning velocity of aerosols varies according to the fuel to air ratio, 
droplet diameter, and vapor-fuel-to-total-fuel ratio (Ω). This is illustrated 
in Figure A.7.1.2(a). The burning velocity ratio is the ratio of the mist 
fundamental burning velocity to that of the pure vapor. The effect of increased 
burning velocity in the range of 5 to 35 microns is believed to be evident 
primarily in fluids of relatively low volatility such as heat transfer fluids that 
can be released above their atmospheric boiling point. In these circumstances, 
they can form an aerosol consisting of very small droplets that can fall into the 
5 to 35 micron range. 
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Figure A.7.1.2(a) Burning Velocity Predictions Versus Aerosol Droplet 
Size at Different Values of Ω.

The general effect of burning velocity on liquid mists released below their 
flash points in the order of 50 µm as compared with dusts of similar particle 
size and vapors is shown in Figure A.7.1.2(b) from Lees. 

40

30

20

0

10

50

B
ur

ni
ng

 v
el

oc
ity

 (
cm

 s
–1

)

86420

Mass transfer No. B

Solid fuels

C3H8

iso-Octane

Kerosene

Diesel fuel

Heavy 
fuel
oil

Al

Mg

Carbon

Coal (20% volatile matter)

Coal (40% volatile matter)

Liquid mists Gaseous fuels

FIGURE A.7.1.2(b) Burning Velocity of Mixtures of Air with Flammable 
Vapors, Aerosols, or Dusts. (Reprinted from Lees, F.P. Lees Loss Prevention 

in the Process Industries, 2nd ed., Buttwerworth–Heinemann, 1996.)

(7.7.1)
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The dimensionless Spalding mass transfer number (B) is defined as:

where:

qst = mass ratio of fuel to air at stoichiometric concentration

H = heat of combustion

Cpa = specific heat of air

Cp = specific heat of the fuel

T = temperature of the gas (g), boiling point of the fuel (b), surface of the 
fuel (s)

L = latent heat of vaporization

At the time of this writing, the committee is unaware of any aerosol testing 
that has definitively correlated deflagrations of small droplet diameter (0 to 
30 micron) aerosols to vent area. The information is provided as a word of 
warning.  Communication from D. Herrmann to Committee on Explosion 
Protection Systems, date May 2005.

A.7.2.4 Sample Calculation of Internal Surface Area.

Step 1 Consider the building illustrated in Figure A.7.2.4(1), for which 
deflagration venting is needed.

18.3 m
 (60 ft)

3.05 m
(10 ft)

9.65 m(31.6 ft)

6.1 m (20 ft)

15.25 m
(50 ft)

9.15 m (30 ft)

51.8 m (170 ft)

18.3 m (60 ft)

FIGURE A.7.2.4(1) Building Used in Sample Calculation (Not to Scale) 
(Version I). 

Step 2 Divide the building into sensible geometric parts (Parts 1 and 2) as 
shown in Figure A.7.2.4(2).

18.3 m
 (60 ft)

3.05 m
(10 ft)

9.65 m(31.6 ft)

6.1 m (20 ft)

15.25 m
(50 ft)

9.15 m (30 ft)

51.8 m (170 ft)

18.3 m (60 ft)

Part 1

Part 2

Part 1Part 2Part 1 Part 2

FIGURE A.7.2.4(2) Building Used in Sample Calculation (Not to Scale) 
(Version II). 

Step 3 Calcula

Part 1 Surface Area (AS1)

Floor = 51.8 m × 9.15 m = 474 m2 
(170 ft × 30 ft = 5100 ft2)

Roof = 51.8 m × 9.65 m = 499 m2 
(170 ft × 31.6 ft = 5372 ft2)

Rear wall = 51.8 m × 6.1 m = 316 m2 
(170 ft × 20 ft = 3400 ft2)

Front wall = (36.6 m × 9.15 m) + (15.25 m × 3.05 m) 
= 381 m2 
[(120 ft × 30 ft) + (50 ft × 10 ft)] = 4100 
ft2

Side walls  
(rectangular part)

= 2 × 9.15 m × 6.1 m = 111 m2 
(2 × 30 ft × 20 ft = 1200 ft2)

Side walls  
(triangular part)

= 9.15 m × 3.05 m = 28 m2 
(30 ft × 10 ft = 300 ft2)

Total Part 1: AS1 = 1809 m2 (19,472 ft2) 

Part 2 Surface Area (AS2)

Floor = 15.25 m × 9.15 m = 139 m2 
(50 ft × 30 ft = 1500 ft2)

Roof = 15.25 m × 9.15 m = 139 m2 
(50 ft × 30 ft = 1500 ft2)

Front wall = 15.25 m × 6.1 m = 93 m2 
(50 ft × 20 ft = 1000 ft2)

Side walls = 2 × 9.15 m × 6.1 m = 111 m2 
(2 × 30 ft × 20 ft = 1200 ft2)

Total Part 2: AS2 = 483 m2 (5200 ft2) 

Step 4 Thus, the total internal surface area for the whole building, AS, is 
expressed as follows:

As = 1809 m2 (19,472 ft2) + 483 m2 (5200 ft2) = 2292 m2 (24,672 ft2)

A.7.2.4.1 The calculated vent area can be reduced by the installation of a 
pressure-resistant wall to confine the deflagration hazard area to a geometric 
configuration with a smaller internal surface area, AS.  

A.7.2.4.1.5 Such rooms include adjoining rooms separated by a partition 
incapable of withstanding the expected pressure.
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A.7.2.5 In many industrial enclosures, the gas phase is present in a turbulent 
condition. An example is the continuous feed of a flammable gas/oxidant 
mixture to a catalytic partial oxidation reactor. Normally this mixture enters the 
reactor head as a high-velocity turbulent flow through a pipe. As the gas enters 
the reactor head, still more turbulence develops due to the sudden enlargement 
of the flow cross section. Appurtenances within an enclosure enhance 
turbulence.

The susceptibility of a turbulent system to detonation increases with 
increasing values of the fundamental burning velocity. In particular, compounds 
that have values close to that of hydrogen are highly susceptible to detonation 
when ignited under turbulent conditions. It should be noted that venting tends 
to inhibit the transition from deflagration to detonation, but it is not an effective 
method of protecting against the effects of a detonation once the transition has 
occurred. Where the likelihood for detonation exists, alternate solutions, such 
as those in NFPA 69, Standard on Explosion Prevention Systems, should be 
considered. 

A.7.2.5.1 (Reserved – Reference and discussion of equation for determining l)

A.7.2.5.3 (Reserved – Guidance on evaluation of Aobs)

A.7.6.3 A vent closure can open if personnel fall or lean on it. 

A.7.6.4 Situations can arise in which the roof area or one or more of the wall 
areas cannot be used for vents, either because of the location of equipment, 
or because of exposure to other buildings or to areas normally occupied by 
personnel.

A.7.3 Where M is greater than 40 kg/m2, it is necessary to perform testing 
or apply alternate explosion protection methods per NFPA 69, Standard on 
Explosion Prevention Systems.  

A.7.4 The deflagration vent area requirement is increased where a vent 
discharge duct is used. Where a deflagration is vented through a vent duct, 
secondary deflagrations can occur in the duct, reducing the differential pressure 
available across the vent. The sizing equations and graphs in Section H.1 are 
based on venting deflagrations to atmosphere without vent ducts.

A.7.4.1 The use of a vent duct with a cross section greater than that of the vent 
can result in a smaller increase in the pressure that develops during venting, 
Pred, than where using a vent duct of an equivalent cross section [93], but this 
effect is difficult to quantify because of limited test data. 

Vent ducts should be as short and as straight as possible. Any bends can 
cause dramatic and unpredictable increases in the pressure that develops during 
venting.

It should be noted that Pred is still the maximum pressure developed in a 
vented deflagration. P’red is not an actual pressure.

A.7.4.3 Testing has been done with 3 m (10 ft) and 6 m (20 ft) duct lengths. The 
effect of ducts longer than 6 m (20 ft) has not been investigated.

A.7.4.4 Flames and pressure waves that discharge from the enclosure during 
venting represent a threat to personnel and could damage other equipment. 

A7.4.4.1 If a vented enclosure is located within buildings, it should be placed 
close to exterior walls so that the vent ducts are as short as possible.

A.7.4.5 The use of a vent duct with a larger cross section than that of the vent 
can result in a smaller increase in the pressure that develops during venting 
(Pred) than if using a vent duct of an equivalent cross section [93], but this 
effect is difficult to quantify because of limited test data. A special requirement 
for vent duct cross sections in situations where the vent closure device is a 
hinged panel is discussed in 6.7.3.

A.7.4.6 In general, any bends can cause increases in the pressure that develops 
during venting.

A.7.5.1.1 On the other hand, if pressure excursions are likely during operation, 
it can be the maximum pressure excursion during operation, or the pressure at 
the relief valve when in the fully open position.

A.7.5.1.2 Venting from enclosures at initially elevated pressures results in 
severe discharge conditions.

A.7.7 The fireball from a vented gas or dust deflagration presents a hazard to 
personnel who may be in the vicinity. People caught in the flame itself will be 

at obvious risk from burns, but those who are outside the flame area can be 
at risk from thermal radiation effects. The heat flux produced by the fireball, 
the exposure time, and the distance from the fireball are important variables to 
determine the hazard. 

The number of vents, n, should be those vents whose discharge directions 
are separate and evenly distributed around the circumference of a vessel or 
along the central axis.  If multiple vent panels cover a single vent opening, they 
should not be treated as separate for this purpose. 

A.7.8.1 See A.8.10.2

Substantiation: Chapter 7 has been rewritten in order to in order to meet the 
intent of the submitter of proposals 68-15 (Log #32) and 68-16 (Log #33).  
The revised Chapter now includes one vent sizing equation for deflagrations 
of gas mixtures and vents. The previous approach of having one equation for 
low strength enclosures and another equation for high strength enclosures 
resulted in incompatible answers and did not provide consistent results at their 
common limit of Pred=1 bar. This new approach avoids this conflict by using 
one equation based on work done by Swift and Epstein. The proposed new 
section, 7.2.5, provides an adjustment to account for the effects of turbulent 
flame enhancement due to the presence of obstructions. 
Committee Meeting Action: Accept
Number Eligible to Vote: 28 
Ballot Results: Affirmative: 21 
Ballot Not Returned: 7 Davies, M., Davis, T., Floyd, L., Gillis, J., Guaricci, 
D., Penno, S., Stevenson, B. 
Comment on Affirmative: 
   URAL, E.: I accept this proposal in principle, with the understanding that it 
may be changed once the Committee and this submitter has had a chance to 
evaluate fully its implications, after the supporting data become available to the 
Committee members. This should be done long before the comment submittal 
period. 
   ZALOSH, R.: There is a typographical error in equation  7.2.5.1c for beta1.  
There should not be a comma after the symbol for beta1.  

The term should be  as shown attached as in the reference from which this equa-
tion was taken. 
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(7.2.5.1a)

(7.2.5.1b)

(7.2.5.1c)
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(7.2.5.1e)

(7.2.5.1f)
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Where:

µu = the unburned gas-air mixture dynamic velocity = 1.8x10-5 kg/m-sec 
for gas concentrations less than 5 vol% at ambient temperatures,

L = the enclosure length as determined in Chapter 6 (m),

D = the enclosure diameter as determined in Chapter 6 (m),

au = the unburned gas-air mixture sound speed = 343 m/sec for gas con-
centrations less than 5 vol% at ambient temperatures,

Pa = the ambient pressure outside the vent = 1.013 bar-abs

ϑ = 0.39,

β1 = 1.23,

β2 = 0.0487 m/sec.

7.2.5.2* The total external surface area, Aobs, of the following equipment and 
internal structures that can be in the enclosure shall be estimated.

a. Piping, tubing and conduit with diameters greater than ½ inch

b. Structural columns, beams, and joists

c. Stairways and railings

d. Equipment with a characteristic dimension in the range 2 inches to 
20 inches (5.1 cm to 51 cm).

7.2.5.3 When Aobs is < 0.4As, λ1 = λ0 as determined in 7.2.5.1.

7.2.5.4 When Aobs is > 0.4As, λ1 shall be determined from Equation 7.2.5.4.

 
______________________________________________________________ 
68-15 Log #32  Final Action: Accept in Principle
(7.2 and 7.3)
______________________________________________________________ 
Submitter: Robert G. Zalosh, Firexplo
Recommendation:   Replace 7.2 Venting of Gas or Mist Deflagration in Low-
Strength Enclosures, 7.2.1, 7.2.2, 7.2.2.1, and 7.2.2.2, 7.2.2.4 and Section 7.3, 
Venting of Gas or Mist Deflagration in   High-Strength Enclosures, with the 
following new Section 

  7.2 Venting of Gas or Mist Deflagrations in Unobstructed Enclosures.  

  7.2.1 This section shall apply to the design of deflagration vents for 
enclosures when the ratio of the total surface area, As_obst, of structural 
components, piping, ducting, conduit, and equipment in the vented enclosure to 
the enclosure surface area, As, is less than or equal to 0.4.
  7.2.2 The minimum required vent area, Av, shall be calculated by an equation 
of the following form.
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  where
  Su = gas mixture laminar burning velocity (m/s),
  au = unburned gas mixture sound speed (m/s),
  Afmax = maximum flame surface area during deflagration (m2),
  χ = ratio of turbulent burning velocity to laminar burning velocity, or 
turbulent flame stretch factor,
  µ = vent discharge coefficient,
  Pred = reduced deflagration pressure in vented enclosure (bar),
  Pi = initial pressure in enclosure (bar),
  Pstat = vent deployment pressure for a slowly increasing enclosure pressure 
(bar),
  Pmax = maximum deflagration pressure produced by gas mixture in closed 
vessel (bar).

  The functional form of Equation 7.2.2 will be determined by comparison 
with test data in a database that has been compiled by the Explosion Protection 
Committee Gas Venting Task Group. Values of the ratio (χ/µ) will be 
determined from empirical correlations of the type reported by Molkov et al. 
(2009, 2000) except that the enclosure length-to-diameter ratio will be included 

in the correlation.  Preliminary equations for (χ/µ) and 7.2.2 will be suggested 
by June 17, 2011 for inclusion in the NFPA 68 Committee ROP meeting report, 
and adjustments based on comparisons with test data will continue until the 
ROC meeting.*

  7.2.3 The value of Afmax for a mixture filled with the gas mixture is As, the 
internal surface area of the enclosure.  
When the gas mixture occupies a partial volume Vmix in the enclosure volume, 
V, then

n
mix

sf V
V

AA 





max

  where n is an exponent in the range 1/3 to 2/3, with the precise value to be 
determined by comparison of partial volume deflagration vent data in the 
database that has been compiled by the Explosion Protection Committee Gas 
Venting Task Group.

  * The form of the function f in Equation 1 will be developed such that Av = 0 
when Pred = Pmax, and Av is inversely proportional to (Pred – Pi)

1/2 when (Pred – Pi)/
(Pmax – Pi) << 0.1.Furthermore, values for the various empirical constants in 
the function f and the correlation for (χ/µ) will be sought such that the values 
of Av calculated for gas mixtures with burning velocities less than 60 cm/s and 
values of (Pred – Pi)/(Pmax – Pi) << 0.1 are similar to the values calculated using 
Equation 7.2.2 in the 2007 edition of NFPA 68.
Substantiation: The problems addressed with this proposal are:
   1) the vent area equations currently in Sections 7.2 and 7.3 of the 2007 
Edition of NFPA 68 are incompatible with each other and do not provide 
consistent results at their common limit of Pred = 0.1 bar;
   2) there is no reliable standard test method to determine the gas constant KG 
needed for the equation in Section 7.3; 
   3) there is no prescription for gas constant C needed for Equation 7.2.2 in 
NFPA 68-2007 for gas mixtures with burning velocities greater than 60 cm/s; 
   4) neither equation in NFPA 68-2007 allows for the situation in which the 
flammable gas mixture occupies only part of the enclosure volume. 
The technical foundation for Equations 1 and 2 is a combination of the 
formulations in the various papers by Swift and Epstein (1986), Karnesky et al. 
(2007), and Molkov et al. (2000, 2008). 
 
   References 
   Swift, I., and Epstein, M., “Performance of Low Pressure Explosion Vents,” 
Paper 84d, 20th Annual Loss Prevention Symposium, AIChE Spring National 
Meeting, New Orleans, LA, April 6–10, 1986. 
J. Karnesky, P. Chatterjee, F. Tamanini, S. Dorofeev, “An application of 3D 
gasdynamic modeling for the prediction of overpressures in vented enclosures,” 
J. Loss Prevention in the Process Industries, v. 20, pp. 447-454, 2007. 
Molkov, V., Dobashi, R., Suzuki, M., and Hirano, T., “Venting of Deflagrations: 
hydrocarbon-air and hydrogen-air systems,” J. Loss Prevention in the Process 
Industries, v. 13, pp. 397-409, 2000. 
Molkov, V., Verbecke, F., and Saffers, J.B., “Uniform hydrogen-air 
deflagrations in vented enclosures and tunnels: predictive capabilities of 
engineering correlations and LES,” 7th International Symposium on the 
Hazards, Prevention and Mitigation of Industrial Explosions, 2008. 
Committee Meeting Action: Accept in Principle
See the committee action on proposal 68-14 (Log #CP4). 
Committee Statement: The committee has attempted to address the concerns 
of the submitter by utilizing only one equation for both low strength and high 
strength enclosures in the revised Chapter 7 that is accepted in proposal 68-14 
(Log #CP4). 
Number Eligible to Vote: 28 
Ballot Results: Affirmative: 21 
Ballot Not Returned: 7 Davies, M., Davis, T., Floyd, L., Gillis, J., Guaricci, 
D., Penno, S., Stevenson, B. 
______________________________________________________________ 
68-16 Log #33  Final Action: Accept in Principle
(7.2 and 7.3)
______________________________________________________________ 
Submitter: Robert G. Zalosh, Firexplo
Recommendation: Replace Section 7.3, Venting of Gas or Mist Deflagration 
in High-Strength Enclosures, with the following new Section 7.3 Venting of 
Gas or Mist Deflagrations in Obstructed Enclosures.  
   7.3.1 This section shall apply to the design of deflagration vents for 
enclosures when the ratio of the total surface area, As_obst, of structural 
components, piping, ducting, conduit, and equipment in the vented enclosure to 
the enclosure surface area, As, exceeds 0.4 

7.2.2

7.2.3
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7.3.2 The minimum required vent area, Av, calculated by Equation 7.2.2 shall 
be increased by multiplying Av by the following factor Fobst.
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   where 
   Dobst = surface-average diameter of enclosure obstructions associated with 
structural components, piping, ducting, conduit, and equipment, 
   Dhe = enclosure hydraulic diameter defined in Section 6.4.
 
   The functional form of Equation 7.2.3 will be determined by comparison 
with test data in the 2008 report “Explosion Venting Data and Modeling 
Literature Review,” prepared for the Fire Protection Research Foundation. A 
preliminary version of Equation 7.3.3 will be developed for NFPA 68 ROP 
meeting on June 16-17, 2011. C comparisons with data and adjustments will be 
continued by the Gas Venting Task Group until the Committee ROC meeting. 
Substantiation: Figure 11 of the cited Firexplo NFPRF 2008 report “Explosion 
Venting Data and Modeling Literature Review,”shows that the existing NFPA 
68 vent area equations are consistently smaller than the required vent area to 
successfully maintain the enclosure pressure under Pred when As_obst/As > 0.4. 
The limitations of the current NFPA 68 gas venting equations when applied to 
highly obstructed enclosures have been documented in several other published 
papers. 
Committee Meeting Action: Accept in Principle
See the committee action on proposal 68-14 (Log #CP4). 
Committee Statement: The committee has attempted to address the concerns 
of the submitter by including provisions for situations requiring venting of 
highly obstructed enclosures in the revised Chapter 7 that is accepted in 
proposal 68-14 (Log #CP4). 
Number Eligible to Vote: 28 
Ballot Results: Affirmative: 21 
Ballot Not Returned: 7 Davies, M., Davis, T., Floyd, L., Gillis, J., Guaricci, 
D., Penno, S., Stevenson, B. 
______________________________________________________________ 
68-17 Log #3  Final Action: Reject
(7.2.2.2)
______________________________________________________________ 
Submitter: Richard W. Prugh, Chilworth Technology, Inc.
Recommendation: Revise Figure 7.2.2.2, as shown in the graph on the 
following page. 
Substantiation: It is likely that the “Venting Parameter” C would behave 
similarly to Kg (and Runes’ values for C) when related to the Fundamental 
Burning Velocity Su (and not be equal to 0.0416 for fBV = 0.0). 
Committee Meeting Action: Reject
Committee Statement: See committee action on 68-14 (Log #CP4). The 
current section 7.2 addresses gases and mists in low strength enclosures 
by enveloping available data to account for nominal turbulence-enhancing 
obstacles. When plotting C factor versus fundamental burning velocity, the C 
factor includes the additional effect of turbulence enhancement. If the turbulent 
burning velocity were used as the abscissa in Figure 7.2.2.2, the relationship 
would likely be as presented by the submitter. The committee action on 68-14 
(Log #CP4) expresses the turbulent burning velocity as the product of the 
fundamental burning velocity and a flame turbulence parameter, thus clarifying 
that vent area is related to the turbulent burning velocity. The C factor will no 
longer be used, including Figure 7.2.2.2 because the Runes equation 7.2.2 is 
being replaced with the Swift-Epstein Choke Flow equation. 
Number Eligible to Vote: 28 
Ballot Results: Affirmative: 21 
Ballot Not Returned: 7 Davies, M., Davis, T., Floyd, L., Gillis, J., Guaricci, 
D., Penno, S., Stevenson, B. 

______________________________________________________________ 
68-18 Log #4  Final Action: Accept in Part
(7.2.2.6, 7.3.3.2, 7.3.3.6.1, 7.3.3.6.2, 7.3.3.7, 8.2.7.1, 8.2.8, 8.5.10)
______________________________________________________________ 
NOTE: This Proposal originates from Tentative Interim Amendment 
68-07-1 (TIA 928) issued by the Standards Council on October 28, 2008.
Submitter: Technical Committee on Explosion Protection Systems, 
Recommendation:  

1. In equations 7.2.2.6, 7.3.3.7, and 8.2.8 the terms V and Pred are in the 
numerator and need to be moved to the denominator as shown in the revised 
equations below:
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2. In 8.2.8 revise the text to read as shown:

“If M > MT, the vent area shall be increased by adding the calculated area, 
Av3, from Equation 8.2.8:”

“For M > MT, the required vent area, Av3 , shall be calculated as follows:”

3. In 8.2.7.1, revise the text to read as shown:

8.2.7.1 When the mass of the vent panel is less than or equal to 40 kg/m2 
and KSt is less than or equal to 250 bar-m/sec, Equation 8.2.7.2 shall be used 
to determine whether an incremental increase in vent area is needed and the 
requirements of 8.2.8 shall be used to determine the value of that increase.

4. In 8.2.7.2, revise the conditions for Equation 8.2.7.2 by deleting the condi-
tion for KSt:

where:
MT = threshold mass (kg/m2)
Pred = bar
n = number of panels
V = volume (m3)
KSt ≤ 250 bar-m/sec

5. In A.8.2.7 revise the text as follows:

A.8.2.7 Where M is greater than 40 kg/m2 or KSt > 250 bar-m/sec, see Annex 
G for guidance.

6. Add a new 8.2.7.3 as follows:

8.2.7.3 Where M is greater than 40 kg/m2, it shall be permitted to use the 
procedure provided in Annex G. 

 
7. In 7.3.3.6.1, revise the text to read as shown:

7.3.3.6.1 When the mass of the vent panel is less than or equal to 40 kg/m2 
and KG is less than or equal to 130 bar-m/sec, Equation 7.3.3.6.2 shall be 
used to determine whether an incremental increase in vent area is needed 
and the requirements of 7.3.3.7 shall be used to determine the value of that 
increase.

(7.2.3) 

7.2.2.6
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Figure 7.2.2.2 Proposal 68-17 (Log#3) 
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8. In 7.3.3.6.2, revise the conditions for Equation 7.3.3.6.2 by deleting the con-
dition for KG:

where:
MT = threshold mass (kg/m2)
Pred = bar
n = number of panels
V > 1m3

KG ≤ 130

9. In A.7.3.3.6.2 revise the text as shown:

A.7.3.3.6.2 Where M is greater than 40 kg/m2 or KG is greater than 130 
bar-m/sec, it is necessary to perform testing or apply alternative explo-
sion protection methods per NFPA 69, Standard on Explosion Prevention 
Systems.

10. Revise the entries in Table 8.5.10 as shown in the text and table below:

For the “Vent ducts” model, the application statement on panel density shall 
read “Panel Density < 40 kg/m2”.

For the “Panel inertia” model, the application statement “No vent duct” shall 
be deleted.

11. Revise 6.8.2 as shown and add the reference to the paper by Hey, “Pressure 
relief of dust explosions through large diameter ducts and effect of changing 
the position of the ignition source”, J. Loss Prev. Process Ind., 1991, Vol 4, 
July, pg 217. :

6.8.2A vent duct shall have a cross sectional area at least as great as that of 
the vent itself but shall be limited to no more than 150% of the vent itself at 
any point in the vent duct. [Hey]

12. Revise 8.7.1(3) as follows:

(3) Locate the vents such that the bottom of the vent(s) is at or above below 
the bottom of the bags, as shown in Figure 8.7.1 (e), and the row of bags 
closest to the vent are restrained from passing through the vent.  For this 
case, the volume used to calculate the vent area shall be the entire volume 
(clean and dirty) below the tube sheet.

13. Keep the current Figure 8.7.1 (e) and add this second drawing as part of 
the same figure with the current drawing on the left side and this drawing adja-
cent on the right:

14. In equation 7.3.3.2, the constant to be subtracted from Pstat should be 0.1 
bar.

15. Revise 8.7.1(2) as follows:

(2) Locate the vents as shown in Figure 8.7.1(c) and Figure 8.7.1(d), and 
bags are either completely removed or shortened so that they do not extend 
below the top of the vent for a distance of one vent diameter from the vent. 
In addition, the bags immediately adjacent to the vent shall be removed and 
the remaining bags the bags which extend below the top of the vent shall 
be verified by test to be rigid enough to remain in place during venting, or 
shall be restrained from passing through the vent. For this case, the vent area 
shall be permitted to be calculated on the basis of the dirty side only; that 
is, calculate the volume below the tube sheet, and subtract out the volume 
occupied by the bags.

 
 

Figure 8.7.1(e) Venting of Dust Collectors -- Alternative 
Arrrangement Z

�� � ��0.127log���� � 0.0��7�������.��� � 0.17�������.��������� � 0.1���� �⁄

Table 8.5.10 Combination Rules and Limitations for NFPA 68 
Dust Models 

Model Application 
Vent Ducts 0.8 ≤ ρo ≤ 0.2 bar-abs 
 Panel density ≤ Mt and ≤ 40 kg/m2 
 1 ≤ L/D ≤ 6 
 (calculate vent duct effect last) 
Partial volume Allow vent duct 
 Panel density ≤ Mt and ≤ 40 kg/m2 
 0.8 ≤ ρo ≤ 0.2 bar-abs 
 1 ≤ L/D ≤ 6 
 (calculate vent duct effect last) 
Elevated initial pressure No vent duct 
 Panel density ≤ Mt and ≤ 40 kg/m2 
 0.2 ≤ ρo ≤ 4 bar-abs 
 Full volume deflagration 
 1 ≤ L/D ≤ 6 
 (calculate elevated initial pressure 

effect last) 
Panel inertia 0.8 ≤ ρo ≤ 0.2 bar-abs 
 No vent duct 
 Panel density ≤ 40 kg/m2 
 1 ≤ L/D ≤ 6 
 



68-19

Report on Proposals F2012 — Copyright, NFPA NFPA 68 
Substantiation: Wrong equation results in wrong vent areas.
   Source: [101] Bartknecht, W., “Explosionsschutz: Grundiagen und 
Anwendung”, Springer-Verlag, 1993).  
   Note: Supporting material is available for review at NFPA Headquarters. 
Committee Meeting Action: Accept in Principle in Part
See committee action on Proposals 68-18 (Log #4), Item 14. 
Committee Statement: See committee action on Proposal 68-18 ( Log #4), 
item 14 and on 68-14 (Log #CP4). The committee has reduced the number of 
significant digits in the exponents of the original equation. This reduction in 
precision is considered appropriate for the purpose of vent area design. 
Number Eligible to Vote: 28 
Ballot Results: Affirmative: 21 
Ballot Not Returned: 7 Davies, M., Davis, T., Floyd, L., Gillis, J., Guaricci, 
D., Penno, S., Stevenson, B. 
______________________________________________________________ 
68-20 Log #26  Final Action: Reject
(Chapter 8 and 9)
______________________________________________________________ 
Submitter: Stephen M. Stuart, Hylant Group
Recommendation: Delete all references to dusts in Chapter 9 and replace with 
the following in Chapter 8. 
   Connecting ducts and pipes between vessels shall be designed for minimum 
10 bar pressure. 
   Deflagration vents shall be installed two equivalent pipe diameters from the 
connection between the pipe or duct and the interconnected vessels. 
   Deflagration vents shall be installed on either side of any bends or other 
fixtures that can generate turbulence in the connecting duct or pipe between 
vessels. 
   Deflagration vents shall be sized equal to the cross-sectional area of the duct 
or pipe. 
   It shall be permissible to use equally spaced deflagration vents with vent area 
equal to the cross-sectional area along straight runs of pipe or duct to reduce 
the pressure design of said pipe or duct by applying Chapter 6. Section 6.4 and 
using the vent correlations given in Chapter 8. 
Substantiation: References for the above language include:
   Dust Explosions in Pipelines, A Tyldesley, 2 October 2000 
   Dust Explosions in Pipes: A Review, CH. Proust, J. Loss Prev. Process Ind., 
Vol. 9, No.4, -- 257-277,1996 
Committee Meeting Action: Reject
Committee Statement: While the committee is not necessarily opposed 
to removing the requirements from chapter 9, the proposed change would 
eliminate much of the flexibility that is currently available through the use of 
chapter 9. 
Number Eligible to Vote: 28 
Ballot Results: Affirmative: 21 
Ballot Not Returned: 7 Davies, M., Davis, T., Floyd, L., Gillis, J., Guaricci, 
D., Penno, S., Stevenson, B. 
______________________________________________________________ 
68-21 Log #5  Final Action: Reject
(Equation 8.2.3)
______________________________________________________________ 
Submitter: Larry Giron, GEA Process Engineering
Recommendation: None given.
Substantiation: Eq 8.2.3 As written: Av1 = Av0 x [1 + 0.6 x (L/D-2)0.75 x exp 
(-0.95xPred

2)]
   Did you mean this: Av1 = Av0 x [(1 + 0.6 x (L/D-2)0.75) x exp (-0.95xPred

2)]
   Or this: Av1 = Av0 x [1 + (0.6 x (L/D-2)0.75 x exp (-0.95xPred

2))]
Committee Meeting Action: Reject
Committee Statement: The proposal does not provide any recommended 
specific text. The equation as written is correct. The submitter’s second option 
is equivalent to the current equation. Given the standard order of mathematical 
operations, multiplication precedes addition and the additional set of 
parentheses is not necessary. 
Number Eligible to Vote: 28 
Ballot Results: Affirmative: 21 
Ballot Not Returned: 7 Davies, M., Davis, T., Floyd, L., Gillis, J., Guaricci, 
D., Penno, S., Stevenson, B. 
______________________________________________________________ 
68-22 Log #22  Final Action: Accept in Principle
(8.2.6.2 and A.8.2.6.2)
______________________________________________________________ 
Submitter: Mitchel L. Rooker, BS&B Safety Systems, LLC
Recommendation: Revise text to read as follows:
   L = equipment overall length (m) in the direction of the air and product flow 
in the flow direction, along the axis of the enclosure, from the inlet nozzle to 
the outlet nozzle.
   V = equipment volume (m3) in the zone of major process flow
 
A.8.2.6.2 Below is an example of “L” and “V” of a complex enclosure. 
 V = Volume = (L) (Depth) (Width)
 

Substantiation: Item 1: The original printed form of the equations had a 
consistent typographical error which leads to erroneous results and needs to be 
corrected. 
Item 2: This corrects how the required vent area should be determined; there 
is no additional step required to increase the vent area as could be concluded 
from the present wording. 
Items 3 through 6: The deflagration index limitation (KSt less than or equal to 
250 bar-m/sec) renders the vent area method in the standard useless for many 
applications. The Committee has concluded that the limit on KSt shall be the 
same as applicable for the general vent sizing equation based on further review 
of the available data. An additional section 8.2.7.3 was added to indicate the 
Committee’s intent on high vent mass design scenarios by putting it in the main 
body of the standard. 
Items 7 through 9: The deflagration index limitation (KG less than or equal to 
130 bar-m/sec) renders the vent area method in the standard useless for many 
applications. The Committee has concluded that the limit on KG shall be the 
same as applicable for the general vent sizing equation. 
Item 10: The items deleted are not applicable for the models used for vent 
ducts and for panel inertia calculations. The prohibition of vent ducts with 
panel inertia correction has been a hindrance to industrial applications and the 
Committee has concluded that it is not appropriate. 
Item 11: As defined in the current requirement there is no limit to the size 
of the vent duct relative to the vent itself. It is important for the proper 
functioning of the vent that the duct size be limited.  
Items 12 through 13: The current text did not accurately describe the intended 
3rd alternative where the bottom of the vent extends below the bottom of the 
bags. With the text describing the correct orientation revised, the corresponding 
figure also needs to be revised to indicate the range of prescribed orientations. 
Item 14: The equation should be the same as the 2002 edition. It is a 
typographical error which leads to incorrect results. 
Item 15: The current text of 8.7.1(2) is not self-consistent, stating initially that 
bags near the vent can be either shortened or removed, then requiring that they 
be removed. Removal of the first section of the second sentence accomplishes 
this. The modified text clarifies which bags need restraint and recognizes that 
cartridge designs might not need an additional external restraint. 
Committee Meeting Action: Accept in Part
Item 1: See the committee action on 68-26 (Log #21) for changes to Equation 
8.2.8. See 68-14 (Log #CP4) for revised Chapter 7 equations. 
Item 2: Accept 
Items 3 through 6: Accept 
Items 7-9: Reject. See committee action on 68-14 (Log #CP4) for revisions to 
Chapter 7. 
Item 10: Accept 
Item 11: Accept 
Item 12: Accept 
Item 13: Accept 
Item 14: Reject. See committee action on 68-14 (Log #CP4) for revisions to 
Chapter 7. 
Item 15: Accept 
Committee Statement: The committee has been previously balloted on the 
TIA and agrees with the changes. The Sections in the items indicated have been 
modified for reasons other than disagreement with the TIA. 
Number Eligible to Vote: 28 
Ballot Results: Affirmative: 21 
Ballot Not Returned: 7 Davies, M., Davis, T., Floyd, L., Gillis, J., Guaricci, 
D., Penno, S., Stevenson, B. 
______________________________________________________________ 
68-19 Log #2  Final Action: Accept in Principle in Part
(7.3.3.2)
______________________________________________________________ 
Submitter: Andreas Goldmann, MAN DWE-GmbH
Recommendation: Equation 7.3.3.2 was copied falsely from the original. The 
right equation is: 
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Committee Meeting Action: Accept in Principle
Replace Existing 8.2.6.2: 
8.2.6.2 For this application, average air axial velocity shall be calculated 
according to the following equation: 
    

NFPA 68_Log #9_Equation #1_F2012_CA 
1

 
   where:
v(sub axial) = average axial gas velocity (meters/second);  
Q(sub air) = volumetric air flow rate (meters cubed per second);  
A = the average cross sectional area of the flow path (m squared), 
[119, 120] 
 
A.8.2.6.2 The equipment cross sectional area for flow along the vessel axis 
would be A = π D2/4 for round equipment; or A= D1 × D2 

 for rectangular 
equipment. 
 

D₁

D₂

 

 
 
For other geometries, the intention is to determine the average velocity in the 
equipment, ignoring inlet and outlet disturbances.  
Committee Statement: The committee action accomplishes the intent of the 
submitter. Certain text has been moved to the annex and enhanced with an 
additional example similar to 68-22 (Log #22). 
Number Eligible to Vote: 28 
Ballot Results: Affirmative: 21 
Ballot Not Returned: 7 Davies, M., Davis, T., Floyd, L., Gillis, J., Guaricci, 
D., Penno, S., Stevenson, B. 

 

Substantiation: It is unclear if L is the totally vessel length, the length 
between the inlet and outlet nozzles along a major axis, etc. It is unclear if V is 
the total vessel volume or the volume in the main flow area. 
Committee Meeting Action: Accept in Principle
See committee action on proposal 68-23 (Log #9). 
Committee Statement: The submitters example has been included in proposal 
68-23 (Log #9) and accomplishes the intent of clarifying the determination of 
average air velocity. 
Number Eligible to Vote: 28 
Ballot Results: Affirmative: 21 
Ballot Not Returned: 7 Davies, M., Davis, T., Floyd, L., Gillis, J., Guaricci, 
D., Penno, S., Stevenson, B. 
______________________________________________________________ 
68-23 Log #9  Final Action: Accept in Principle
(8.2.6.2 Equation)
______________________________________________________________ 
Submitter: Joseph A. Senecal, Kidde-Fenwal, Inc.
Recommendation: Add new text to read as follows:

 
   where v = average axial gas velocity; Q = volumetric air flow rate; A = the 
cross sectional area of the flow path, i.e. the equipment cross sectional area and 
where A = π D2/4 for round equipment; or D1 × D2 for rectangular equipment.
Substantiation: NFPA 68 Equation 8.2.6.2 uses an awkward, and possibly 
misleading, way to indicate the average gas axial velocity through equipment. 
Equation 8.2.6.2 is given as v = Q × L / V where v = average axial gas 
velocity; Q = volumetric air flow rate; L = equipment overall length in 
direction of flow; V = equipment volume. Here the cross sectional area is 
represented by (V/L). The length of the flow path does not relate to the 
velocity, only the cross sectional area at the axial location in question. Using 
(V/L) as a stand in for the cross section area, A, is unnecessarily awkward 
and possibly misleading. Better to state “A” rather then “L/V” and allow the 
analyst the freedom to determine the cross sectional area at the axial location of 
interest in the equipment. 

Figure A.8.2.6.2 

Figure A.8.2.6.2 Example of the cross sectional area of a 
complex enclosure
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______________________________________________________________ 
68-26 Log #21  Final Action: Accept in Principle
(8.2.8 and A.8.2.8 (New) )
______________________________________________________________ 
Submitter: Mitchel L. Rooker, BS&B Safety Systems, LLC
Recommendation: Add new text to read as follows: 
   For round panels, multiple the right side of the equation by 1.03. 
   For panels with one side much larger than another, you may be able to reduce 
the panel area by using Appendix G instead of equation 8.2.8. 
   A 8.2.8 There is typically some benefit (average 4% area reduction) that can 
be gained by accounting for the shape factor, for long & narrow rectangular 
panels. This can be done by using Appendix G. There are other equation 
differences which may overshadow the shape factor.
Substantiation: Equation 8.2.8 does not account for the shape factor of 
a panel. Per the FM model, the shape factor is less than 15%; for a broad 
spectrum of applications, from worst case (round panel) to the best case, 
reasonable panel shape (4 to 1 rectangular). I don’t see any clear, simple 
correlation patterns to any of the variables. I suggest that we base our main 
simple equation on square panels; which I believe is its current state. Then we 
should require a 3% area penalty for round panels. This is conservative. For 
long/narrow panels there is a potential benefit of about 10% area reduction. For 
those wanting to realize this benefit we should suggest using the appendix FM 
equations. 
Committee Meeting Action: Accept in Principle
Change Formula 8.2.8 and add table and text to A.8.2.7:

A�� � ��� �� � ����������� � K�����
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_______________________________________________________

Table 8.2.8: Factor FSH

 Translating Panel 

(no Hinge) 

Hinged Panel 

Round Panel 1.03 1.11 

Rectangular Panel 1.0 1.08 

A.8.2.7
For rectangular panels which have one side is larger than another, a reduction 
of the required panel area could be gained by calculating the panel inertia 
effect by appendix G instead of equation 8.2.8. 
Committee Statement: The committee combined the two recommendations 
of the submitter from 68-26 (Log #21) and 68-25 (Log #23) to develop this 
overall approach. 
Number Eligible to Vote: 28 
Ballot Results: Affirmative: 19 Negative: 2 
Ballot Not Returned: 7 Davies, M., Davis, T., Floyd, L., Gillis, J., Guaricci, 
D., Penno, S., Stevenson, B. 
Explanation of Negative: 
   FEBO, JR., H.: These minor adjustments are well within the ‘accuracy’ of 
the underlying equations and have little justification on their own. Annex G 
provides more appropriate accounting for these factors. Equation 8.2.8 itself 
creates a step change in the effect of panel mass which is not founded in 
reality.  
   IBARRETA, A.: The proposed factor changes the required vent area by only 
3% while adding unneeded complexity to the standard. The scatter associated 
with the vent area correlations is larger than the proposed correction factor. 
This factor therefore does not improve the accuracy of the calculations and 
should not be used. 

______________________________________________________________ 
68-24 Log #10  Final Action: Reject
(8.2.6.8 and A.8.2.6.8)
______________________________________________________________ 
Submitter: Erdem A. Ural, Loss Prevention Science & Technologies, Inc.
Recommendation: Delete paragraph 8.2.6.8 and associated annex material.
Substantiation: Task group could not find any data to substantiate the 70% 
penalty for building vent areas. Task group is also unaware of any other 
venting standards, which impose a similar penalty for buildings. 
Committee Meeting Action: Reject
Committee Statement: Sufficient evidence for removing the 70% penalty was 
not provided by the submitter. 
Number Eligible to Vote: 28 
Ballot Results: Affirmative: 18 Negative: 3 
Ballot Not Returned: 7 Davies, M., Davis, T., Floyd, L., Gillis, J., Guaricci, 
D., Penno, S., Stevenson, B. 
Explanation of Negative: 
   FEBO, JR., H.: The basis for this correction factor has not been adequately 
substantiated even when introduced in the last revision to the code. No other 
venting codes impose a penalty for buildings. Two justifications have been 
put forward, an foundry explosion incident and that low Pmax dusts are not 
well predicted compared to the underlying FM Global methods, which the 
committee tweaked when implementing in 2002. Beyond the foundry incident, 
factual support has not been forthcoming.  
   IBARRETA, A.: The 70% vent area penalty currently in the code was 
originally based on anecdotal or incomplete evidence of past dust explosion 
events. There is currently no concrete evidence to support the need to increase 
venting area of buildings, as compared to other enclosures. The penalty factor 
should therefore be removed from the standard. 
   URAL, E.: Committee’s logic for rejecting this proposal is severely flawed. 
Original proposal submitted on behalf of the Committee task group asserted 
that “Task group could not find any data to substantiate the 70% penalty for 
building vent areas. Task group is also unaware of any other venting standards, 
which impose a similar penalty for buildings.” The Committee should either 
accept this proposal, or the Committee should provide sufficient evidence to 
retain the 70% penalty for building vents. 
______________________________________________________________ 
68-25 Log #23  Final Action: Accept in Principle
(8.2.8)
______________________________________________________________ 
Submitter: Mitchel L. Rooker, BS&B Safety Systems, LLC
Recommendation: Revise text to read as follows:
   (For Hinged Panels Data Base): For translating panels (no hinge) you may 
use equation 8.2.8 without correction; or multiple the right side of the equation 
by 0.96. 
(or) 
   (For Translation Panel Data Base): For Hinged panels, multiple the right side 
of the equation 8.2.8 by 1.08.
Substantiation: Translating panels have less inertia effect than hinged. This 
difference is not included in the equation 8.2.8. Based on a broad sampling 
of FM calculation results, the hinge factor ranges from.6% to 8%. This factor 
doesn’t appear to have a simple correlation to Kst, mass, shape, volume, Pred, 
etc.  
   The simple formula 8.2.8 structure and exponents were based upon the FM 
model, and the over-all constant was based upon test data. If the committee 
decides that the test data base (or the majority of it) comes from test panels 
that are hinged or simulate hinged panels, then a benefit can be given to 
applications with translating panels (no hinge). I suggest that if any correction 
is made that translating panels be given a maximum 4% area reduction. This is 
the average reduction and well within the much larger total uncertainty range. 
   If the committee decides that the test data base (or the majority of it) comes 
from test panels that are translating or simulate translating panels, then I 
suggest equation 8.2.8 be used as-is for translating panels, and for hinged 
panels the area be increased by a conservative 8%.  
Committee Meeting Action: Accept in Principle
See the committee action on proposal 68-26 (Log #21). 
Committee Statement: The committee combined the two recommendations of 
the submitter from proposal 68-26 (Log #21) and 68-25 (Log #23) to develop 
the overall approach presented in the committee action on 68-26 (Log #21). 
Number Eligible to Vote: 28 
Ballot Results: Affirmative: 19 Negative: 2 
Ballot Not Returned: 7 Davies, M., Davis, T., Floyd, L., Gillis, J., Guaricci, 
D., Penno, S., Stevenson, B. 
Explanation of Negative: 
   FEBO, JR., H.: See 68-26. 
   IBARRETA, A.: The proposed factor changes the required vent area by only 
4% while adding unneeded complexity to the standard. The scatter associated 
with the vent area correlations is larger than the proposed correction factor. 
This factor therefore does not improve the accuracy of the calculations and 
should not be used. 

Eq 8.2.8
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(iv) Assume a maximum free stream velocity, U, of 200 

m/s.

(v) It shall be permitted to establish a different free 
stream velocity calculated from a maximum credible 
initiating event.

(vi) Determine maximum entrainment rate using 
Equation 8.3.4.2(8)(b)
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where:

m” = entrained mass flux (kg/m2-s)
ρ = gas density (kg/m3)
U = free stream velocity (m/s)
Ut = threshold velocity (m/s)

(vii) Determine initiating event time, t, for explosions per 
Equation 6.3.5.5

(viii) It shall be permitted to assume an event time, t, for 
explosion of 0.1 seconds.

(ix) Using the appropriate surface area, A, determine 
the maximum entrained mass from the presumed 
initiating event per Equation 8.3.4.2(8)(c)

(x) tAmM  ,,
max

(xi) Determine entrainment factor, ηD , based on ratio of 
Mmax/M.

a. If Mmax/M < 1, ηD = Mmax/M

b. Otherwise, ηD = 1.

(b) Method B

(i) Assume an entrainment factor of 1.

(7) Using the highest values of Pmax and KSt, the building volume, V, 
and Π = Pred/Pmax, use Equation 7.2.2 to calculate the vent area, Av0, 
needed if the full building volume were filled with combustible dust. 

______________________________________________________________ 
68-27 Log #18  Final Action: Accept in Principle
(8.3.4.2)
______________________________________________________________ 
Submitter: Samuel A. Rodgers, Honeywell International
Recommendation:  Issue A –Partial Volumes

Proposal:  Modify 8.3.4.2 as follows:

8.3.4.2 The minimum required deflagration vent area for the building dust 
explosion hazard shall be based either on the full building volume or on a 
partial volume determined as follows:

(1) Test the dust samples per ASTM E 1226, Standard Test Method for 
Pressure and Rate of Pressure Rise for Combustible Dusts, to determine 
Pmax, KSt, and the worst-case concentration, cw, corresponding to the 
largest value of KSt. 

(2) Using the highest values of Pmax and KSt, the building volume, V, and 
Π = Pred/Pmax, use Equation 8.2.8 and Subsection 8.2.9 to calculate 
the vent area, Av3, needed if the full building volume were filled with 
combustible dust.  If this vent area is provided, stop.  Otherwise proceed 
to the next step to determine the partial volume adjustment to the vent 
area.

(3)(1) Collect at least three representative samples of the floor dust from either 
the actual building or a facility with similar process equipment and 
materials. The samples shall be obtained from measured floor areas, Afs, 
that are each 0.37 m2 (4 ft2) or larger. 

(4)(2) Weigh each sample and calculate the average mass, 
fM     (grams), of 

the floor samples. 

(5)(3) Collect at least two representative samples from measured sample 
areas, Ass, on other surfaces with dust deposits. These surfaces on any 
plane could include beams, shelves, and external surfaces of process 
equipment and structures. Calculate the total area, Asur, of these surfaces 
with dust deposits. 

(6)(4) Weigh each sample and calculate the average mass,   
sM     (grams), of 

the surface samples. 

(7)(5) Determine the total mass, Me, of combustible dust that could be released 
from the process equipment in the building.

(6) Test the dust samples per ASTM E 1226, Standard Test Method for 
Pressure and Rate of Pressure Rise for Combustible Dusts, to determine 
Pmax, KSt, and the worst-case concentration, cw, corresponding to the 
largest value of KSt. 

(8) Determine an entrainment fraction, ηD ,for each representative area by either 
Method A or Method B

(a) Method A (Ural reference)

(i) Determine the average particle envelope density, ρp, for 
each sampled dust layer per ASTM D3766

(ii) Determine the weight average particle size by sieving or 
other technique.

(iii) Determine entrainment threshold velocity using Equation 
8.3.4.2(8)(a).

3
1

46.0 ptU 

where:

ρp = particle envelope density (kg/m3)
Ut = threshold velocity (m/s)

Eqn. 8.3.4.2(8)(a)

Eqn. 8.3.4.2(8)(b)

Eq. 8.3.4.2(8)(c)
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Substantiation: This proposal provides a method to determine an entrainment 
fraction less than 1. The partial volume equation currently assumes all of the 
accumulated dust on surfaces and in equipment is entrained during the event. 
This is overly conservative. Past work has shown that entrained dust is some 
fraction of the total accumulated dust. NFPA-654 has proposed permitting 
the assumption of a 0.25 entrainment fraction to be in line with historically 
accepted dust accumulation. Erdem Ural’s Fire Research work is indicating 
that the fraction might be adjusted based on the particle density, all else being 
equal. Reference Spring 2011 GCPS – Ural, E., “NFPA Research Foundation 
Project on Combustible Dust Entrainment from Layers”. 
Committee Meeting Action: Accept in Principle
 
Modify 8.3.4.2 as follows:

(a) The lowest value of cw for the various samples shall be used in the 
calculation. If a measured value of cw is not available, a value of 200 g/m3 shall 
be permitted to be used in this equation.

(b) If measured values are not available, and if the facility is to be maintained 
with dust layer thickness cleanliness/maintenance practices in accordance with 
NFPA 654, Standard for the Prevention of Fire and Dust Explosions from the 
Manufacturing, Processing, and Handling of Combustible Particulate Solids, 
an approximate value for these ratios shall be permitted to be used, based on 
a dust layer bulk density of 800 1200 kg/m3 and a layer thickness of 0.8 mm 
= 1/32 in. over the entire floor area and other surfaces defined in (C). The 
approximate value corresponding to these values is 640 950 g/m2.
Add new 8.3.4.2(8)(c)
(C) Determine the total mass of dust that could be released from equipment in 
the building/room:
(a) Evaluate equipment with exposed dust accumulations, such as but not 
limited to screeners, open top conveyors or conveyor belts, open packaging or 
shipping containers, and enclosureless dust collectors.
(b) Evaluate anticipated episodic spills from equipment in light of current 
housekeeping procedures and practices.
(c) Do not include material in closed packaging or shipping containers, 
material in enclosed silos or storage bins, or in otherwise explosion-protected 
equipment.

(8) Calculate the worst-case building partial volume fraction, Xr, from 
the following equation: 

(8) Calculate the worst-case building partial volume fraction, Xr, from the 
following equation: 
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where:

Xr = worst-case building partial fraction

fM  = average mass (gram) of floor samples

Af-dusty = total area of floor with dust deposits

Afs = measured floor areas

cw = worst-case dust concentration

H = ceiling height of the building

sM  = average mass (gram) of surface samples

Asur = total area of surfaces with dust deposits

Ass = measured sample areas of surfaces with dust deposits

V = building volume

Me = total mass of combustible dust that could be released from the process 
equipment in the building

ηDfloor = entrainment fraction for floor accumulations

ηDsur = entrainment fraction for surface accumulations

(a) The lowest value of cw for the various samples shall be used in 
the calculation. If a measured value of cw is not available, a value 
of 200 g/m3 shall be permitted to be used in this equation.

(b) If measured values of /f fM A  and /s ssM A are not 
available, and if the facility is to be maintained with dust layer 
thickness cleanliness/maintenance practices in accordance 
with NFPA 654, Standard for the Prevention of Fire and Dust 
Explosions from the Manufacturing, Processing, and Handling of 
Combustible Particulate Solids, an approximate value for these 
ratios shall be permitted to be used, based on a dust layer bulk 
density of 800 1200 kg/m3 and a layer thickness of 0.8 mm = 
1/32 in. over the entire floor area and other surfaces defined in 
(C). The approximate value corresponding to these values is 640 
950 g/m2.

 (Modified Equation 8.3.4.2)
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 (Modified Equation 8.3.4.2)
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Ut = threshold velocity (m/s)

(vi) Determine initiating event time, t, by dividing the building or 
enclosure longest dimension by ½ of the maximum free stream velocity.
(vii) Using the appropriate surface area, A, determine the maximum 
entrained mass from the presumed initiating event per Equation 8.3.4.2(8)(c)

(viii) tAmM  ,,
max

………………………………

(ix) Determine entrainment factor, ηD       , based on ratio of Mmax/M.

a. If Mmax/M < 1, ηD     = Mmax/M 
b. Otherwise,  = 1.
 
 
Committee Statement: Values of certain input parameters have been modified 
from what the specific set of tests had used to better coincide to situations in 
which they will be practically applied.  
Number Eligible to Vote: 28 
Ballot Results: Affirmative: 19 Negative: 2 
Ballot Not Returned: 7 Davies, M., Davis, T., Floyd, L., Gillis, J., Guaricci, 
D., Penno, S., Stevenson, B. 
Explanation of Negative: 
   FEBO, JR., H.: The new material has the effect of creating a requirement 
that has a number of assumptions regarding the entrainment of fugitive dust. 
Fugitive dust is an indicator of poor housekeeping which has been the cause of 
a number of catastrophic explosions. As originally developed by FM Global the 
partial volume methodology was only for determining whether an explosion in 
a piece of unvented equipment or equipment that purposely vents into the room 
can occur without doing major damage to the room. This can be acceptable 
from a property exposure standpoint with ‘small’ equipment in a ‘big’ room. 
Such venting into a room/building with fugitive dust almost always results 
in secondary explosions which greatly increase the damage. This was NOT 
the intent of the underlying FM Global methodology. At most, this material 
belongs in the Annex. 
   IBARRETA, A.: The proposed calculation of entrainment fraction adds 
undo complexity to the standard. The equations require the use of several 
assumptions for variables in the equations (such as freestream velocity and 
event time) which have not been properly substantiated. 

where:
Xr = worst-case building partial fraction

   fM  = average mass (gram) of floor samples
Af-dusty = total area of floor with dust deposits
Afs = measured floor areas
cw = worst-case dust concentration
H = ceiling height of the building

sM      = average mass (gram) of surface samples

Asur = total area of surfaces with dust deposits
Ass = measured sample areas of surfaces with dust deposits
V = building volume
Me = total mass of combustible dust that could be released from the process 
equipment in the building

ηDfloor          = entrainment factor for floor accumulations
ηDsur        = entrainment factor for surface accumulations

Add a new 8.3.4.2(8) (d)
(d) Determine an entrainment factor, ηD     ,for each representative area by 
either Method A or Method B

(a) Method A
(i) Assume an entrainment factor of 1.

(b) Method B 
(i) Determine the average particle density, ρp, for each sampled dust 
layer.
(ii) Determine entrainment threshold velocity using Equation 8.3.4.2(8)
(a).
     

3
1

46.0 ptU 

where:

ρp = particle density (kg/m3)
Ut = threshold velocity (m/s)
(iii) Assume a maximum free stream velocity, U, of 50 m/s.
(iv) It shall be permitted to establish a different free stream velocity 
calculated from a maximum credible initiating event.
(v) Determine maximum entrainment rate using Equation 8.3.4.2(8)(b)
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where:
m” = entrained mass flux (kg/m2-s)
ρ = gas density (kg/m3)
U = free stream velocity (m/s)

Eqn. 8.3.4.2(8)(a)

Eqn. 8.3.4.2(8)(b)

.Eqn 8.3.4.2(8)(c)
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______________________________________________________________ 
68-28 Log #CP8  Final Action: Accept
(8.4)
______________________________________________________________ 
Submitter: Technical Committee on Explosion Protection Systems, 
Recommendation: Modify Section 8.4.1 to read:
 
8.4 Effects of Initially Elevated or Sub-Atmospheric Pressure
 
8.4.1 When enclosure pressure is initially greater than 0.2 bar (20 kPa) or 
less than -0.2 bar (-20 kPa), deflagration vents shall only be used when the 
following conditions are met: 
 
(1) Vent duct length L/D is 1
(2) Panel density is <MT and 40 kg/m2

(3) vaxial and vtan < 20 m/sec
(4) No allowance for partial volume 
(5) Equation 8.4.1 shall be used to calculate the necessary vent area: 
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where: 
Avep = vent area (m2)
Pstat = static burst pressure of the vent (bar)
Pinitial = enclosure pressure at the moment of ignition (bar)
Peffective = 1/3 Pinitial (bar)
KSt = deflagration index (determined at initially
atmospheric pressure) (bar-m/sec) 
V = enclosure volume (m3)
Πeffective = (Pred - Peffective)/(P

E
max - Peffective)

Pred = reduced pressure
PE

max = [(Pmax + 1) · (Pinitial + 1)/(1 bar-abs)-1]
maximum pressure of the unvented 
deflagration at initially elevated pressure (bar)
Pmax = maximum pressure of an unvented deflagration initially at atmospheric 
pressure (bar) 
8.4.2 An enclosure shall be permitted to be protected with initially elevated 
pressure with deflagration vents when the vents are designed according to full-
scale test data.
Substantiation: This committee proposal was generated to more succinctly 
achieve what had been proposed in 68-29 (Log #11). The committee agrees 
with that substantiation in that there are some practical applications with 
initially sub-atmospheric pressure less than -0.2 bar and that this proposal 
allows for venting considerations for such instances. 
Committee Meeting Action: Accept
Number Eligible to Vote: 28 
Ballot Results: Affirmative: 20 Negative: 1 
Ballot Not Returned: 7 Davies, M., Davis, T., Floyd, L., Gillis, J., Guaricci, 
D., Penno, S., Stevenson, B. 
Explanation of Negative: 
   FEBO, JR., H.: This proposal is a simple extension of the existing elevated 
pressure criteria to address sub atmospheric pressure applications without any 
substantiation that such an extension is valid.  
Most of the material is unchanged and really doesn’t need to be included in the 
proposal and could lead to confusion on what is intended or changed. This 
unwarranted material includes a typo as follows: 
There are unneeded ‘periods’ in 8.4.1 both (1) L/D is 1 and (2) MT and 40 kg/
m2

Eq. 8.4.1
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   Revise 8.7.3 as follows:  
   8.7.23 If the clean air plenum contains dust or if the material entering the 
dust collector is a hybrid mixture, one of the following protection measures 
shall be applied: 
   (1) a separate vent shall be provided on the clean air side, shall be calculated 
based on the clean air side volume, or
(2) The clean air side shall be otherwise protected as described in NFPA 69
Substantiation: The text in the existing 8.7.2 is informational in nature, but 
was converted to mandatory language in the 2007 revision. It is more 
appropriate as annex material, as the actual requirement for protection of the 
clean air plenum is provided in the existing 8.7.3. 
   Neither 8.7.2 nor 8.7.3 in the current standard addresses hybrid mixtures and 
the resultant potential for a flammable gas/air mixture in the clean air plenum, 
despite the scope of chapter 8 which addresses both dust and hybrid 
atmospheres. Appropriate text has been added to address this problem. Also, an 
option has been added to section 8.7.3 (renumbered to 8.7.2) to allow the use 
of alternate means of protecting the clean air plenum in accordance with NFPA 
69. An example (which could be used as annex material if the committee feels 
it is helpful) would be to use combustible concentration control per Chapter 8 
of NFPA 69 where the gas or vapor concentration in the hybrid mixture is less 
than 25% of the LFL. 
Committee Meeting Action: Accept in Principle
Relocate existing 8.7.2 to A.8.7.1 and revise as follows: 
8.7.2 A.8.7.1 A kKey assumptions made for the three alternatives in 8.7.1 is are 
that hybrid mixtures are not present and that the clean air plenum above the 
tube sheet shall beis essentially free of dust accumulations.
   Revise 8.7.3 as follows:  
   8.7.23 If the clean air plenum contains dust or if the material entering the 
dust collector is a hybrid mixture, one of the following protection measures 
shall be applied: 
   (1) a separate vent shall be provided on the clean air side, shall be calculated 
based on the clean air side volume using the methodology of Chapter 7, or
(2) The clean air side gas concentration shall be evaluated for flammability and 
protected in accordance with NFPA 69
Committee Statement: The committee revised the language to specify that the 
clean air side should be vented in accordance with Chapter 7 as there is no dust 
present on the clean air side. 
Number Eligible to Vote: 28 
Ballot Results: Affirmative: 21 
Ballot Not Returned: 7 Davies, M., Davis, T., Floyd, L., Gillis, J., Guaricci, 
D., Penno, S., Stevenson, B. 
______________________________________________________________ 
68-32 Log #CP12  Final Action: Reject
(8.7.1)
______________________________________________________________ 
Submitter: Technical Committee on Explosion Protection Systems, 
Recommendation: Revise Section 8.7.1 to read as follows and delete all 
current figures: 
8.7 Venting of Dust Collectors Using Bags, Filters, or Cartridges.  
8.7.1* It shall be permitted to remove the volume occupied by the filter 
elements provided the filter elements would not obstruct the free flow of hot 
gases, unburned material, and flame during a deflagration. Methods for 
achieving this objective include but are not limited to: 
1. Separate the vent closure from the filters, usually by locating the vent 
closure below the filters for standard vertical filters, but other configurations 
include, horizontal cartridges, pleated flat panel filters etc. that could have side 
or top venting. The principle of separation of vent closure from filters shall be 
maintained regardless of filter design and orientation if this methodology is 
used.  
2. Shorten or remove a row of filters that are nearest to the vent closure such 
that the area normal to and between the filters and the vent closure equals or 
exceeds the vent closure area. In this case a restraining bar shall be installed to 
hold back the filters preventing them from being deflected toward and 
obstructing the free flow of hot gases, unburned material, or flame through the 
vent during a deflagration. 
3. Locate the vent closure adjacent to the filter elements by calculating the total 
dirty volume of the enclosure on the dirty side of the tube sheet and including 
the volume occupied by the filters. In this case a method to restrain the filters 
to prevent them from being deflected toward and obstructing the free flow of 
hot gases, unburned material, or flame through the vent during a deflagration 
shall be required. 
A.8.7.1 The method for calculating the volume occupied by the filters is 
dependent on the distance between the filters. For round or elliptical cross 
section filters where the tangential distance does not exeed the radius (or the 
minimus) of the filters the volume can be calculated as a block to include the 
space between the filters. If the distance is greater, then calculate the volume of 
each filter and multiply by the total number of filters. For flat panel or pleated 
filters, if the distance between filters does not exceed the thickness of one filter 
then the volume can be calculated as a block to include the space between 
filters. If the distand is greater, then calculate dht volume of each filter and 
multiply by the total number of filters. 

______________________________________________________________ 
68-29 Log #11  Final Action: Accept in Principle
(8.5)
______________________________________________________________ 
Submitter: Erdem A. Ural, Loss Prevention Science & Technologies, Inc.
Recommendation: Revise text to read as follows:
8.5 Effects of Initially Sub-Atmospheric Pressure.
8.5.1 When enclosure pressure is initially smaller than 0.2 bar (20 kPa), 
deflagration vents shall only be used when the following conditions are met: 
   (1) Vent duct length L/D is ≤ 1 
   (2) Panel density is < MT and ≤ 40 kg/m2

   (3) vaxial and vtan < 20 m/sec
   (4) No allowance for partial volume 
   (5) Equation 8.5.1 shall be used to calculate the necessary vent area: 
   [Eq. 8.5.1 identical to Eq. 8.4.1] 
   where: 
   Avep = vent area (m2)
   Pstat = static burst pressure of the vent (bar)
   Pinitial = enclosure pressure at the moment of ignition (bar)
   Peffective = 1/3 Pinitial (bar)
   KSt = deflagration index (determined at initially atmospheric pressure) (bar-m/
sec) 
   V = enclosure volume (m3)
   Πeffective = (Pred - Peffective)/(P

E
max - Peffective)

   Pred = reduced pressure
   PE

max = [(Pmax + 1) · (Pinitial + 1)/(1 bar-abs)-1], maximum pressure of the 
unvented deflagration at initially sub-atmospheric pressure (bar) 
   Pmax = maximum pressure of an unvented deflagration initially at atmospheric 
pressure (bar) 
8.4.2 An enclosure shall be permitted to be protected with initially sub-
atmospheric pressure with deflagration vents when the vents are designed 
according to full-scale test data. 
Substantiation: Task group is aware of practical applications with initial 
pressure is less than -0.2 bar-g, and therefore, cannot be protected using NFPA 
68-2007. This proposal, made in the spirit of stimulation of discussion and data 
sharing, simply extrapolates the elevated pressure equation to sub-atmospheric 
initial conditions. Currently, the task group does not have any data to 
substantiate this extrapolation. Interested parties are strongly encouraged to 
submit relevant data they may have. 
Committee Meeting Action: Accept in Principle
See the committee action on proposal 68-28 (Log #CP8). 
Committee Statement: This proposal should not replace the current section 
8.5 as it is clearly not related. See committee action on 68-28 (Log #CP8) 
which does however provide a change to language that is equivalent to what 
the submitter seemed to be trying to accomplish. 
Number Eligible to Vote: 28 
Ballot Results: Affirmative: 21 
Ballot Not Returned: 7 Davies, M., Davis, T., Floyd, L., Gillis, J., Guaricci, 
D., Penno, S., Stevenson, B. 
______________________________________________________________ 
68-30 Log #CP7  Final Action: Accept
(8.6.3.3, 8.6.3.4 (New))
______________________________________________________________ 
Submitter: Technical Committee on Explosion Protection Systems, 
Recommendation: Modify Section 8.6.3.3 to read as follows:
8.6.3.3 Equipment, piping and other attachments shall not be connected to the 
roof directly, as they could restrict the roof’s operation as a vent closure.
8.6.3.3 Equipment, piping, and other process connections shall not restrict the 
roof’s operation as a vent closure. 
8.6.3.3.1 Equipment, piping, and other process connections shall be included in 
the vent panel inertia evaluation per Section 8.2.7. 
Add a new 8.6.3.4 and renumber subsequent: 
8.6.3.4 The entire enclosure rooftop shall be labeled as an explosion vent in 
accordance with 11.3.4. 
8.6.3.5 Access to the rooftop shall be restricted during operation of the 
protected enclosure. 
8.6.3.6 Initial inspection shall include the roof-wall connections. 
Substantiation: Tanks and silos are often modified after installation by the 
addition of other structures that can interfere with the unrestricted lifting of the 
top. 
Committee Meeting Action: Accept
Number Eligible to Vote: 28 
Ballot Results: Affirmative: 21 
Ballot Not Returned: 7 Davies, M., Davis, T., Floyd, L., Gillis, J., Guaricci, 
D., Penno, S., Stevenson, B. 
______________________________________________________________ 
68-31 Log #20  Final Action: Accept in Principle
(8.7)
______________________________________________________________ 
Submitter: Thomas C. Scherpa, The DuPont Company, Inc.
Recommendation: Relocate existing 8.7.2 to A.8.7.1 and revise as follows:
8.7.2 A.8.7.1 A kKey assumptions made for the three alternatives in 8.7.1 is are 
that hybrid mixtures are not present and that the clean air plenum above the 
tube sheet shall beis essentially free of dust accumulations.
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______________________________________________________________ 
68-35 Log #27  Final Action: Accept in Principle
(8.8.2.2 and 8.8.2.3)
______________________________________________________________ 
Submitter: Henry L. Febo, Jr., FM Global
Recommendation: Revise text to read as follows:
   8.8.2.2   The maximum width and height of the projected flame measured 
from the centerline of the vent shall be calculated as one-half D and shall be 
assumed to be equally distributed around that centerline.
8.8.2.3   The height of the fireball shall be defined to be the same dimension D, 
with half the height located below the center of the vent and half the height 
located above.
Substantiation: The current wording could be interpreted to mean the 
dimensionality of the flame for height and width is different. The revised text 
would seem to eliminate possible confusion  
Committee Meeting Action: Accept in Principle
Revise text to read as follows:
   8.8.2.2   The maximum width and height of the projected flame measured 
from the centerline of the vent shall be taken as D and shall be assumed to be 
equally distributed around the centerline of the vent discharge (see Figure 
8.8.2.2).
 

D D

 
 
  
 
 
 
8.8.2.3   The height of the fireball shall be defined to be the same dimension 
D, with half the height located below the center of the vent and half the height 
located above.
Committee Statement: The proposed wording was revised for clarity.
Number Eligible to Vote: 28 
Ballot Results: Affirmative: 21 
Ballot Not Returned: 7 Davies, M., Davis, T., Floyd, L., Gillis, J., Guaricci, 
D., Penno, S., Stevenson, B. 
______________________________________________________________ 
68-36 Log #28  Final Action: Accept in Principle
(8.8.4)
______________________________________________________________ 
Submitter: Henry L. Febo, Jr., FM Global
Recommendation: Revise text to read as follows: 
8.8.4   For longer distances, r (in meters), the maximum external pressure, 
Pmax,r , shall be indicated approximately by Equation 8.8.4:
   Pmax,r = Pmax,a (0.20 A x D/r) (Equation 8.8.4)
Where A = 0.20 for horizontal vents and 0.25 for vertical vents 
All other criteria associated with this equation are unchanged 
Substantiation: This revision is consistent with data from “Guidance on flame 
spread and pressure blast erect distances around vented dust explosions”, 
Battelle, IBExU, FRS, UK, part of the CREDIT project, 1995. 

Substantiation: The wording and illustrations in the current document have 
been found to be confusing for some users of the Standard. The problem seems 
to be centered around the fact that there are many different configurations of 
dust collectors. Perhaps too many to make illustration practical. It should be 
noted that there is nothing new or different in the wording provided above, but 
it is hoped that this version provides both greater clarity and versatility in 
application.  
Committee Meeting Action: Reject
Committee Statement: While there may be some merit to the proposed 
change, it does not drastically improve clarity, and the removal of Figures may 
even make the requirements more confusing to users. The committee welcomes 
public input on this matter in the ROC stage. 
Number Eligible to Vote: 28 
Ballot Results: Affirmative: 21 
Ballot Not Returned: 7 Davies, M., Davis, T., Floyd, L., Gillis, J., Guaricci, 
D., Penno, S., Stevenson, B. 
______________________________________________________________ 
68-33 Log #CP11  Final Action: Reject
(8.7.2 (New) )
______________________________________________________________ 
Submitter: Technical Committee on Explosion Protection Systems, 
Recommendation: Add a new 8.7.2 and renumber subsequent:
8.7.2 Vent area for dust collectors shall be calculated using partial volume 
criteria of 8.3 with the dust cloud volume as described in 8.7.1 and the total 
volume being the sum of the dirty and clean side of the collector (total 
collector volume). 
Substantiation: Using this new methodology will make the treatment of dust 
collectors similar to the partial volume treatment of other equipment such as 
spray dryers.  
Committee Meeting Action: Reject
Committee Statement: While there may be a benefit to providing 
methodology that will make the treatment of dust collectors similar to the 
partial volume treatment of other equipment, better language must be 
formulated to properly capture how the protection is to be provided. The 
committee welcomes any public input on this matter at the ROC stage. 
Number Eligible to Vote: 28 
Ballot Results: Affirmative: 21 
Ballot Not Returned: 7 Davies, M., Davis, T., Floyd, L., Gillis, J., Guaricci, 
D., Penno, S., Stevenson, B. 
______________________________________________________________ 
68-34 Log #CP9  Final Action: Accept
(8.8 (New) )
______________________________________________________________ 
Submitter: Technical Committee on Explosion Protection Systems, 
Recommendation: Add a new Section 8.8 to read as follows:
8.8 Bucket Elevators 
8.8.1 Twin Leg Design 
8.8.1.1 Vent closures areas shall be not less than the cross sectional area of 
each leg and at a minimum shall be fitted at the head and as close to the boot 
as possible (i.e. vent distance to boot = 6 meters).  
8.8.1.2 Vent closures shall have Pstat = 0.1 bar (note: as low as possible). 
8.8.1.3 Additional vent closures shall be installed at intervals based on KSt of 
the material being handled as follows: 
(1) For KSt < 100 bar*m/s no additional venting required,
(2) For KSt = 100 bar*m/s to 150 bar*m/s, 10 meters spacing for Pred not to 
exceed 0.5 bar, or 19 meters spacing for Pred not to exceed 1.0 bar, 
(3) For KSt = 151 bar*m/s to 175 bar*m/s, 4 meters spacing for Pred not to 
exceed 0.5 bar, or 5 meters for 1.0 bar, 
(4) For KSt = 176 bar*m/s to 200 bar*m/s, 3 meters spacing for Pred not to 
exeed 0.5 bar, or 4 meters for 1.0 bar, 
(5) For KSt above 200 bar*m/s, Pred = 1.0 bar, 3 meter spacing.
8.8.2 Single Leg Design 
8.8.2.1 Vent closures areas shall be not less than the cross sectional area of 
each leg and at a minimum shall be fitted at the head and as close to the boot 
as possible (i.e. vent distance to boot = 6 meters).  
8.8.2.2 Vent closures shall have Pstat = 0.1 bar (note: as low as possible).
(1) For KSt = 150 bar*m/s, 6 meter spacing for Pred not to exceed 0.3 bar,
(2) For KSt 151 bar*m/s to 175 bar*m/s, 4 meters spacing for Pred not to exceed 
0.5 bar, or 5 meters for 1.0 bar  
(3) For KSt 176 bar*m/s to 200 bar*m/s, 3 meters spacing for Pred not to exceed 
0.5 bar, or 4 meters for 1.0 bar, 
(4) For KSt above 200 bar*m/s, Pred = 1.0 bar, 3 meter spacing
Substantiation: The committee has included this new section as there is a need 
to provide specific guidance for the design of deflagration venting for bucket 
elevators. 
Committee Meeting Action: Accept
Number Eligible to Vote: 28 
Ballot Results: Affirmative: 21 
Ballot Not Returned: 7 Davies, M., Davis, T., Floyd, L., Gillis, J., Guaricci, 
D., Penno, S., Stevenson, B. 
Comment on Affirmative: 
   FEBO, JR., H.: It would be helpful to have some drawings especially to 
clarify the single leg and twin leg configuration. 
 

Figure 8.8.2.2 Fireball Dimensions
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Committee Statement: The committee included the term Av,silo to define the 
actual venting area installed on the silo and also modified the exponent of the 
volume ratio to be consistent with Eq. 8.2.2. Bin vents are described as air 
material separator rather than a dust collector. 
Number Eligible to Vote: 28 
Ballot Results: Affirmative: 21 
Ballot Not Returned: 7 Davies, M., Davis, T., Floyd, L., Gillis, J., Guaricci, 
D., Penno, S., Stevenson, B. 
______________________________________________________________ 
68-38 Log #25  Final Action: Reject
(Chapter 9)
______________________________________________________________ 
Submitter: Stephen M. Stuart, Hylant Group
Recommendation: Move all references to gases in Chapter 9 to the new NFPA 
68A Guideline for protection of gas pipelines. 
Substantiation: Application of Chapter 6, Section 6.4 principles to calculation 
of reduced pressure in pipes containing flammable gas mixtures with various 
vent spacing leads to incongruous results that contradict the standard outlined 
in Chapter 9 for gases. This suggests that our knowledge of gas venting of 
pipes is not complete enough to merit inclusion in a legally enforced standard. 
The new NFPA 68A guideline is a more suitable repository for any advices that 
we can offer on venting gas pipes. 
Committee Meeting Action: Reject
Committee Statement: As the proposed NFPA 67 is not yet an official 
document, the committee is not yet prepared to remove information from the 
existing NFPA 68. 
Number Eligible to Vote: 28 
Ballot Results: Affirmative: 21 
Ballot Not Returned: 7 Davies, M., Davis, T., Floyd, L., Gillis, J., Guaricci, 
D., Penno, S., Stevenson, B. 
______________________________________________________________ 
68-39 Log #CP2  Final Action: Accept
(A.6.3.2.3)
______________________________________________________________ 
Submitter: Technical Committee on Explosion Protection Systems, 
Recommendation: Add a new A.6.3.2.3 to read as follows:
A.6.3.2.3 The dynamic load factor (DLF) value of 1.5 is approximately the 
maximum directly applicable to a linear elastic system with a centrally peaked 
blast loading. The development of DLF values for non-linear plastic behavior 
is more complex and the applicable DLF can exceed 1.5. A DLF value of 1.5 
was adopted in Sections 6.3.1 and 6.3.2 as a reasonable estimate intended to 
represent a range of conditions, but is not bounding for cases where permanent 
deformation is allowed. If the expected explosion pressure pulse and the 
response of the enclosure are available, the references below provide guidance 
on the evaluation of dynamic load factors: 
1. Biggs, J.M. (1964) Introduction to Structural Dynamics, McGraw-Hill 
Publishing Company. 
2. Structures to Resist the Effects of Accidental Explosions, Unified Facilities 
Criteria Document UFC 3-340-02, U.S. Department of Defense, 12/5/08 
(supersedes report TM 5-1300). 
3. Design of Blast-Resistant Buildings in Petrochemical Facilities, Task 
Committee on Blast-Resistant Design, American Society of Civil Engineers, 
Second Edition, 2010. 
4. Yu, X. and K. Young (2011) “The Dynamic Load Factor of Pressure Vessels 
in Deflagration Events,” Proceedings of the ASME Pressure Vessels and Piping 
Division Conference (PVP2011), Baltimore, MD, 17-21 July 2011. 
Substantiation: This provides clarification as to why a DLF value of 1.5 was 
adopted in Sections 6.3.1 and 6.3.2. 
Committee Meeting Action: Accept
Number Eligible to Vote: 28 
Ballot Results: Affirmative: 21 
Ballot Not Returned: 7 Davies, M., Davis, T., Floyd, L., Gillis, J., Guaricci, 
D., Penno, S., Stevenson, B. 
______________________________________________________________ 
68-40 Log #6  Final Action: Accept
(A.8.3.3)
______________________________________________________________ 
Submitter: Steve Shank, Process Plus
Recommendation: Please make corrections as follows:
   Therefore, Xr = 0.3333, and Π = 0.50/10 = 0.050. -- change to Xr = 0.333. 
   In Step 1, using Equation 8.2.2, change sqrt (1/.05 to sqrt (10/0.5. 
   In Step 2, change the equation exponent from 0.333 to -0.333. 
Substantiation: Correction.
Committee Meeting Action: Accept
Number Eligible to Vote: 28 
Ballot Results: Affirmative: 21 
Ballot Not Returned: 7 Davies, M., Davis, T., Floyd, L., Gillis, J., Guaricci, 
D., Penno, S., Stevenson, B. 

Committee Meeting Action: Accept in Principle
Revise text to read as follows:  
8.8.4   For distances longer than (α) x D, the maximum external pressure, Pmax,r 
, shall be indicated approximately by Equation 8.8.4: 
   Pmax,r = Pmax,a (0.20 α x D/r) (Equation 8.8.4)
where: 
Pmax,r = maximum external pressure
Pmax,a = external pressure (bar)
(α) = 0.20 for horizontal vents and 0.25 for vertical (upward directed) vents
D = maximum length of fireball (m)
r = distance from vent (m)
All other criteria associated with this equation are unchanged 
Committee Statement: Revised for clarity.
Number Eligible to Vote: 28 
Ballot Results: Affirmative: 21 
Ballot Not Returned: 7 Davies, M., Davis, T., Floyd, L., Gillis, J., Guaricci, 
D., Penno, S., Stevenson, B. 
______________________________________________________________ 
68-37 Log #29  Final Action: Accept in Principle
(8.10)
______________________________________________________________ 
Submitter: Henry L. Febo, Jr., FM Global
Recommendation: Revise text to read as follows:
8.10* Venting silos or other storage vessel provided with integral bin vents 
   8.10.1 Where bin vents (dust collectors) are installed in common with a silo 
or any other storage vessel they shall be protected as follows: 
   a) The protected volume shall be calculated as the sum of the volume of the 
silo and the volume of the collector in accordance with 8.7 
   b) The L/D of the combination shall be calculated based on the dimensions 
of the silo alone in accordance with 6.4 
   c) Vent panels shall be located on the silo top surface or on the side walls 
above the maximum level of the contents of the silo 
   d) It shall be permitted to locate a portion of the venting on the bin vent 
surface in accordance with the following proportions: 
 
   Av,bin vent = Av,total - Av,silo,min
 
   Av,silo,min = (Vsilo/Vtotal) 2/3× Av,total
   where: 
   Av,total is the total vent area calculated for the bin vent – silo combination
   Av,silo,min is the minimum explosion venting area that should be on the silo
   Av,bin vent is the vent area of the bin vent/collector
   Vsilo is the volume of the silo
   Vtotal is the total protected volume of the silo and bin vent [as required in (a) 
above] 
 
   A.8.10 A bin vent is a dust collection device attached to a larger storage 
vessel but not provided with a physical separation between the two. The 
collected dust is returned directly to the large storage vessel.  
Substantiation: There are no criteria for protection of bin vents (dust 
collectors) which are integral with large storage vessels. This proposal provides 
a solution to this problem. 
   The following supports proportioning the vent area as proposed: 
   P Holbrow, P. Andrews, GA Lunn “Dust explosion in interconnected vented 
vessels”, J Loss Prev Process Ind. Vol 9, No. 1, pp 91-103 (1996) 
Committee Meeting Action: Accept in Principle
Add new 8.10 text to read as follows and renumber subsequent: 
8.10* Venting silos or other storage vessel provided with integral bin vents 
 
   8.10.1 Where bin vents (air material separators) are installed in common with 
a silo or any other storage vessel they shall be protected as follows: 
   a) The protected volume shall be calculated as the sum of the volume of the 
silo and the volume of the collector in accordance with 8.7 
   b) The L/D of the combination shall be calculated based on the dimensions 
of the silo alone in accordance with 6.4 
   c) Vent panels shall be located on the silo top surface or on the side walls 
above the maximum level of the contents of the silo 
   d) It shall be permitted to locate a portion of the venting on the bin vent 
surface in accordance with the following proportions: 
    Av,bin vent = Av,total - Av,silo
 
   Av,silo,min = (Vsilo/Vtotal) 3/4× Av,total
  

 where: 
   Av,total is the total vent area calculated for the bin vent – silo combination
Av,silo is the actual explosion venting area installed on the silo
   Av,silo,min is the minimum explosion venting area required to be on the silo
   Av,bin vent is the vent area of the bin vent/collector
   Vsilo is the volume of the silo
   Vtotal is the total protected volume of the silo and bin vent [as required in (a) 
above] 
  A.8.10 A bin vent is an air material separator attached to a larger storage 
vessel but not provided with a physical separation between the two. The 
collected dust is returned directly to the large storage vessel.  
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Table A.8.5(d) provides loss coefficients for a typical rainhat design. 
 

Substantiation: The current annex material leaves some doubt as to locating 
appropriate loss coefficients for duct components. Including figures of 
resistance coefficients consistent with the methodology will assist the users to 
evaluate the effect of vent ducts. 
Committee Meeting Action: Accept in Principle
Add new text to read as follows:  
Add three figures of resistance coefficients for 1) round duct elbows, 2 
rectangular duct elbows, and 3 rain caps. 
Issue 16 –Vent Duct Loss Coefficients 
Insert indicated text and figures, and renumber subsequent. 
A.8.5 The flow resistance coefficient K for this correlation is defined on the 
static pressure drop, P, from the enclosure to the duct exit at a given average 
duct flow velocity, U: 
   Another convention used by some reference books is to define K on the 
total pressure drop or on another velocity scale. The user should ensure that 
the loss coefficients used in the calculations are consistent with the definition 
of K adopted for the vent duct calculations. See Ural [115] for additional 
information. 
The user should note that inlet loss can vary depending on the shape of the 
vent closure inlet, however most typically a flanged inlet would be appropriate. 
Figure A.8.5(a) shows the loss coefficient for two different inlet designs.
 
 

______________________________________________________________ 
68-41 Log #24  Final Action: Accept in Principle
(A.8.5)
______________________________________________________________ 
Submitter: Samuel A. Rodgers, Honeywell International
Recommendation: Add new text to read as follows: 
Add three figures of resistance coefficients for 1) round duct elbows, 2 
rectangular duct elbows, and 3 rain caps. 
   Issue 16 –Vent Duct Loss Coefficients 
   Insert indicated text and figures, and renumber subsequent. 
   A.8.5 The flow resistance coefficient K for this correlation is defined on the 
static pressure drop, P, from the enclosure to the duct exit at a given average 
duct flow velocity, U: 
   Another convention used by some reference books is to define K on the 
total pressure drop or on another velocity scale. The user should ensure that 
the loss coefficients used in the calculations are consistent with the definition 
of K adopted for the vent duct calculations. See Ural [115] for additional 
information. 
   The user should note that inlet loss can vary depending on the shape of the 
vent closure inlet, however most typically a flanged inlet would be appropriate. 
Figure A.8.5(a) shows the loss coefficient for two different inlet designs.
 

 
 
    
 
 
Figure A.8.5(b) show a round elbow and loss coefficents for various radii of 
curvature. Figure A.8.5(c) show a rectangular elbow and loss coefficients for 
various duct aspect ratios and radii of curvature. Loss coefficients for 45 and 
30 degree bends are proportionally less than the tabulated 90 degree bends.
 

 
 
 
    
 
 
   

Figure A.8.5(a) Loss Coefficients for Inlets.

   Figure A.8.5(b) Round Elbows

Figure A.8.5(c) Square & Rectangular Elbows
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Committee Statement: References to R/D values in the figures, less than 1.5 
were removed to be consistent with the committee action on 68-11 (Log #16). 
Number Eligible to Vote: 28 
Ballot Results: Affirmative: 21 
Ballot Not Returned: 7 Davies, M., Davis, T., Floyd, L., Gillis, J., Guaricci, 
D., Penno, S., Stevenson, B. 
______________________________________________________________ 
68-42 Log #30  Final Action: Accept
(A.8.9)
______________________________________________________________ 
Submitter: Henry L. Febo, Jr., FM Global
Recommendation: Replace reference (111) FM Test Report, J.I 1X1A8.AF, 
Class 773, Norwood, MA: 1997.Loss Prevention Data Sheet 7-76, Section 
3.1.5, Prevention and Mitigation of Combustible Dust Explosions and Fires, 
FM Global, Norwood, MA USA, May 2009
Substantiation: The replaced reference is a client report not accessible 
to anyone other than the client. The new reference is a public document 
containing the same information.  
Committee Meeting Action: Accept
Number Eligible to Vote: 28 
Ballot Results: Affirmative: 21 
Ballot Not Returned: 7 Davies, M., Davis, T., Floyd, L., Gillis, J., Guaricci, 
D., Penno, S., Stevenson, B. 
______________________________________________________________ 
68-43 Log #1  Final Action: Reject
(A.9.2 Example)
______________________________________________________________ 
Submitter: KWANG-HOON KO, POSCO E&C
Recommendation: At the solution 2, L/D is described as 28. If I draw the line 
on the figure 8.4.3, the (L/D)max would be almost 35. Would you please let me 
know the reason? 
Substantiation: Would you please let me know the reason.
Committee Meeting Action: Reject
Committee Statement: The proposal does not provide any recommended 
specific text. It appears that the proposal addresses section A.9.2 Example. 
This is a dust conveying system, shown in Figure A.9.2. The question posed 
appears to indicate the Figure 9.2.10.1, providing maximum L/D for vent 
spacing, could be used to determine vent spacing in the straight duct section 
of the Example. If Figure 9.2.10.1 were used, the maximum L/D for an ST-2 
dust (KSt 201-300) would be 28 for a duct of 0.6m diameter. This would not be 
appropriate as section 9.2.10.1 indicates the Figure is applicable for a straight 
duct closed at one end and vented at the other. This would not be the case for 
the system in the example. 
Number Eligible to Vote: 28 
Ballot Results: Affirmative: 21 
Ballot Not Returned: 7 Davies, M., Davis, T., Floyd, L., Gillis, J., Guaricci, 
D., Penno, S., Stevenson, B. 
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Figure A.8.5(b) show a round elbow and loss coefficents for various radii of 
curvature. Figure A.8.5(c) show a rectangular elbow and loss coefficients for 
various duct aspect ratios and radii of curvature. Loss coefficients for 45 and 
30 degree bends are proportionally less than the tabulated 90 degree bends.
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Table A.8.5(d) provides loss coefficients for a typical rainhat design. 

Figure A.8.5(a) Loss Coefficients for Inlets. 

Figure A.8.5(b) Round Elbows

Figure A.8.5(c) Square & Rectangular Elbows 

Figure A.8.5(d) Rainhat Losses 
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defines the standardization requirements for dusts. Figure H.1(a) through 
Figure H.1(g) identify a series of gas mixtures that were used in the full-scale 
tests. The actual KG values are not critical in the calibration of gases, because 
it is possible to compare the maximum rate of pressure rise of a particular gas 
mixture with those of the gas mixtures identified in Figure H.1(a) through 
Figure H.1(g). If all values are measured under identical conditions in a 
vessel that meets certain criteria (see Section C.4), the figures can be used by 
interpolation. To calibrate for dusts, which cannot be identified by composition 
alone, it is necessary to obtain samples that have established KSt values. (See 
Section C.5.)
C.3.3 Determination of the KG and KSt Indices. If the maximum rate of 
pressure rise is measured in a vessel with a volume of other than 1 m3 (35 ft3), 
Equation C.3.3 is used to normalize the value obtained to that of a 1 m3 (35 ft3) 
vessel. 
Existing Equation (no change) (C.3.3)
where:
P = pressure (bar)
t = time (sec)
V = volume (m3)
K = normalized KG or KSt index (bar-m/sec)
The measured maximum deflagration pressure, Pmax, is not scaled for volume, 
and the experimental value can be used for design purposes. The maximum 
rate of pressure rise is normalized to a volume of 1 m3 (35 ft3) using Equation 
C.3.3. If the maximum rate of pressure rise is given in bar per second, and the 
test volume is given in cubic meters, the equation defines the KG or KSt index 
for the test material.
Example: The volume of a spherical test vessel is 26 L (0.026 m3), and the 
maximum rate of pressure rise, determined from the slope of the pressure/time 
curve, is 8300 psi/sec (572 bar/sec). Substituting these values for the variables 
in Equation C.3.3, the normalized index equals 572 (0.026)1/3, or 169 bar-m/
sec.
C.3.4 Effect of Volume on KG and KSt. In the case of many initially quiescent 
gases, the normalized KG index is found not to be constant but to increase with 
vessel volume. Figure C.3.3 shows the variation of KG with vessel volume for 
methane, propane, and pentane as measured in spherical test vessels [77]. The 
increase in KG is related to various flame acceleration effects, as described 
in [44], [78], and [79]. Therefore, KG values that are measured in vessels of 
different sizes cannot be compared directly, even if all other factors affecting 
KG are held constant. Any KG measurement should be made in a spherical 
vessel at least 5 L (0.005 ft3) in volume, and the values obtained should be 
used only to interpolate between the venting recommendations of gases that are 
identified in Figure H.1(a) through Figure H.1(c). (See Section C.4.)
The effect of vessel volume alone on KSt values that are obtained for 
particular dusts has not been well established. Dusts cannot be suspended in a 
quiescent manner, and the initial turbulence introduces a nonscalable variable. 
However, it cannot be assumed that KSt in Equation C.3.3 is independent of 
vessel volume. It has been found [47] that KSt values that are obtained in the 
original 1 m3 (35 ft3) classifying vessel cannot be reproduced in spherical 
vessels with volumes of less than 16 L (0.016 m3) nor in the cylindrical 
Hartmann apparatus. All existing facilities that have standardized equipment 
use a spherical test vessel with a volume of at least 20 L (0.02 m3) or a squat 
cylinder of larger volume [such as the 1 m3 (35 ft3) classifying vessel itself]. 
The principle of KSt standardization in such vessels is to adjust test conditions 
(particularly initial turbulence) until it can be demonstrated that all dusts yield 
KSt values that are in agreement with the values that have been established in 
the 1 m3 (35 ft3) vessel [96]. If vessels of volumes other than 1 m3 (35 ft3) are 
used, Equation C.3.3 must be used. Use of vessels with different volumes can 
lead to errors that are dependent on KSt. The possibility of such errors should be 
considered where test data are applied to vent design [77].
C.3.5 Effect of Initial Pressure. The initial pressure for deflagration testing 
is 1 standard atm (absolute pressure of 14.7 psi, 760 mm Hg, or 1.01 bar). 
Alternatively, a standard pressure of 1 bar can be used with negligible error. 
If initial pressures are not of standard value, they should be reported, and 
correction methods should be applied. Pmax is proportional to initial test 
pressure, and any difference between initial test pressure and 1 standard atm 
is multiplied by the deflagration pressure ratio (usually between 7 and 12) in 
the measured Pmax value. Measured values are affected to a smaller degree. The 
effect of initial pressure is most important where tests are conducted at ambient 
pressure. Ambient pressure can vary from extremes of absolute pressure of 12.9 
psi to 15.6 psi (0.89 bar to 1.08 bar), even at sea level, and it decreases with 
elevation. For example, at an elevation of 2 km (1.25 mi), the average absolute 
pressure at a latitude of 50°N is 11.5 psi (0.79 bar abs). It is readily seen that 
a Pmax value measured at such an elevation is approximately 20 percent lower 
than that measured at 1 standard atm, assuming a 10:1 deflagration pressure 
ratio. Conducting tests under standard conditions, rather than correcting the 
measured values, is always recommended.
C.4 Gas Testing. 
C.4.1 Fundamental Burning Velocity (Reserved)
C.4.2 Maximum Explosion Pressure, Pmax. The test vessel used for gas 
testing should be spherical, with a volume of at least 5 L (0.005 m3) and a 
recommended volume of 20 L (0.02 m3) or greater. Because the only source of 
initial turbulence is the ignition source employed, it is important that the flame 
front is not unduly distorted by the ignition process. The ignition source should 
be centrally located and should approximate a point source. A discrete capacitor 
discharge carrying no great excess of energy above that needed to ignite the 

______________________________________________________________ 
68-44 Log #CP6  Final Action: Accept
(A.10.4)
______________________________________________________________ 
Submitter: Technical Committee on Explosion Protection Systems, 
Recommendation: Add the following text to the end of the first paragraph of 
Section A.10.4: 
The bar washer on the exterior on the panel should be oriented horizontally, 
should span the panel width (less 2 inches and any panel overlap), and should 
be attached to the panel with as many bolts as practical (i.e., at every panel flat 
for a corrugated panel). High quality wire rope clips should be used to ensure 
the restraint system functions properly. It is noted that this panel restraint 
system was developed based on tests where the peak enclosure pressure 
achieved was approximately 1 psig or less, and hence its performance at higher 
explosion pressures may not be reliable.
Substantiation: This new Annex material has been added to provide additional 
information on the use of restraints for large panels and how they should be 
provided to ensure the restraint systems function properly.  
Committee Meeting Action: Accept
Number Eligible to Vote: 28 
Ballot Results: Affirmative: 21 
Ballot Not Returned: 7 Davies, M., Davis, T., Floyd, L., Gillis, J., Guaricci, 
D., Penno, S., Stevenson, B. 
______________________________________________________________ 
68-45 Log #CP15  Final Action: Accept
(Annex C)
______________________________________________________________ 
Submitter: Technical Committee on Explosion Protection Systems, 
Recommendation:   Revise Annex C to read as follows: 

Annex C Guidelines for Measuring Deflagration Parameters Indices of 
Dusts and Gases
This annex is not a part of the requirements of this NFPA document but is 
included for informational purposes only.
C.1 General Comments. This annex discusses how the test procedure relates 
to the venting of large enclosures, but the test procedure is not described in 
detail. ASTM E 1226, Standard Test Method for Pressure and Rate of Pressure 
Rise for Combustible Dusts, sets forth a method for determining the maximum 
pressure and the rate of pressure rise of combustible dusts [96]. Since gases are 
not addressed in ASTM E 1226, test procedures are discussed in this annex.
ASTM E 2019, Standard Test Method for Minimum Ignition Energy of a Dust 
Cloud in Air, and ASTM E 582, Standard Test Method for Minimum Ignition 
Energy and Quenching Distance in Gaseous Mixtures. Reference [92] is a 
review of ignition energy test methods that have been developed for dusts and 
gases. (See Figure C.1.)

INSERT Figure C.1 HERE
FIGURE C.1 Effect of Test Volume on KG Measured in Spherical Vessels. 

C.2 Purpose. The purpose of deflagration index measurements is to predict 
the effect of the deflagration of a particular material (dust or gas) in a large 
enclosure without carrying out full-scale tests.
C.3 Basic Principles. Figure H.1(a) through Figure H.1(g) and Figure H.2(a) 
through Figure H.2(k), Information presented in this guide, and those in VDI 
3673 [104] other international standards are based on large-scale tests carried 
out in vented vessels using a variety of test materials and vessel sizes [3,47]. 
For each test material and vessel volume, the maximum reduced deflagration 
pressure, Pred, was found for a series of vents with various areas, Av, and 
opening pressures, Pstat. Only a single material classification (the Su KG or 
KSt index) related to burning rate needs to be experimentally obtained.   A 
maximum closed volume deflagration pressure, Pmax must also be obtained. 
for use with Figure H.1(a) through Figure H.1(g) and Figure H.2(a) through 
Figure H.2(k). If the volume and mechanical constraints of the enclosure to be 
protected are known, the user can then determine the venting needed from the 
equations figures.
C.3.1 The KG and KSt Indices. The test dusts used during the large-scale 
tests were classified according to the maximum rate of pressure rise that was 
recorded when each was deflagrated in a 1 m3 (35 ft3) closed test vessel. The 
maximum rate of pressure rise found in the 1 m3 (35 ft3) vessel was designated 
KSt. KSt is not a fundamental material property, but depends on the conditions of 
the test. The classification work carried out in the 1 m3 (35 ft3) vessel provides 
the only direct link between small-scale closed vessel tests and the large-scale 
vented tests. on which Figure H.1(a) through Figure H.1(g) and Figure H.2(a) 
through Figure H.2(k) are based.
It is possible that the KG index can similarly be determined in a 1 m3 (35 
ft3) vessel, but published KG values correspond to tests made in smaller 
vessels. The variable KG is known to be volume-dependent and should not be 
considered a constant. Its use is restricted to normalizing data gathered under a 
fixed set of test conditions.
C.3.2 Standardization of a Test Facility. The objective of standardization 
is to validly compare the deflagration behavior of a particular material with 
others for which full-scale test data are available. Without access to the 1 m3 
(35 ft3) vessel in which the original KSt classifications were made, it is essential 
to standardize the test conditions that are employed using samples tested either 
in the 1 m3 (35 ft3) vessel or in a vessel that has been standardized to it. ASTM 
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clog in the presence of waxy materials, low-density materials, and materials 
that become highly electrically charged during dispersion. To minimize these 
problems, the whipping hose has been used [77]. This is a short length of 
heavy-duty rubber tubing that “whips” during dust injection and disperses the 
dust. Comparison of these two methods under otherwise identical conditions 
[77] indicates that they are not necessarily interchangeable and that the 
dispersion method should be subject to standardization.
C.5.2.2 Standardizing Turbulence at Ignition. During dust injection, the 
partially evacuated test vessel receives a pulse of air from the air bomb that 
brings the pressure to 1 atm (absolute) and disperses dust placed below the 
dispersion system. Some time after the end of injection, the igniter is fired. The 
following test condition variables affect turbulence at ignition in the test vessel: 
(1) Air bomb volume
(2) Air bomb pressure
(3)  Initial vessel pressure
(4) Injection time
(5) Ignition delay time
References [77] and [80] describe combinations of the variables in C.5.2.2(1) 
through (5) that have yielded satisfactory results. For example, a 26 L (0.026 
m3) test vessel [77] employs a 1 L (100 m3) air bomb at absolute pressure 
of 300 psi (20.7 bar). Having established the air bomb volume and pressure, 
the initial test vessel reduced pressure and injection time are set so that, after 
dust injection, the test vessel is at 1 atm (absolute). It should be noted that 
the air bomb and test vessel pressures do not need to equalize during dust 
dispersion. Injection time and ignition delay time are set using solenoid valves 
that are operated by a timing circuit. For standardization, reproducibility of 
timing is essential, and it is possible that the optimum ignition delay time is 
approximately 10 milliseconds. Fast-acting valves and accurate timing devices 
should be employed.
Standardization that uses well-characterized samples (see C.5.1) is considered 
complete when samples in St-1, St-2, and St-3 dusts have been shown to yield 
the expected KSt (to within acceptable error) with no adjustment of the variables 
specified in C.5.2.2. In addition, the mode of ignition (see C.5.2.3) should not 
be changed for standardized testing.
C.5.2.3 Ignition Source. The ignition source can affect determined KSt values 
even if all other variables determined remain constant. It has been found that, 
in a 1 m3 (35 ft3) vessel, capacitor discharge sources of 40 mJ to 16 J provide 
KSt and Pmax data comparable to those obtained using a 10 kJ chemical igniter 
[47]. In the same vessel, a permanent spark gap underrated both KSt and Pmax 
for a range of samples. References [77] and [81] provide a description of how 
comparable KSt and Pmax values were obtained in vessels of approximately 20 
L (0.02 ft3), using between one and six centrally located electric match igniters 
rated at 138 J each.
Various types of electrically initiated chemical ignition source devices have 
proven satisfactory during routine tests. The most popular are two 138 J 
electric match igniters and two 5 kJ pyrotechnic devices. These ignition sources 
are not interchangeable, and standardization should be based on a fixed type 
of igniter. The matches have insufficient power to ignite all combustible dust 
suspensions. Therefore, any dust that appears to be classified as St-0 should 
be retested using two 5 kJ pyrotechnic igniters (see Section B.6). The routine 
use of the pyrotechnic igniter as a standardized source necessitates a method 
of correction for its inherent pressure effects in small vessels [77]. Therefore, 
neither source is ideal for all applications.
C.5.3 Dust Preparation for KSt Testing. It is necessary for a given dust to 
be tested in a form that bears a direct relation to the form of that dust in any 
enclosure to be protected (see Section C.5). Only standardized dusts and 
samples taken from such enclosures are normally tested in the as-received 
state. The following factors affect the KSt: 
(1) Size distribution
(2) Particle shape
(3) Contaminants (gas or solid)
Although dusts can be produced in a coarse state, attrition can generate fines. 
Fines can accumulate in cyclones and baghouses, on surfaces, and in the 
void space when large enclosures are filled. For routine testing, it is assumed 
that such fines can be represented by a sample screened to sub-200 mesh 
(75 micron). For comprehensive testing, cascade screening into narrow-size 
fractions of constant weight allows KSt to be determined for a series of average 
diameters. Samples taken from the enclosure help in determining representative 
and worst-case size fractions that are to be tested. If a sufficient sample cannot 
be obtained as sub-200 mesh (75 micron), it might be necessary to grind the 
coarse material. Grinding can introduce an error by affecting the shape of the 
fines produced. The specific surface of a sample, which affects burning rate, 
depends on both size distribution and particle shape.
Where fines accumulation is considered, the accumulation of additives also 
has to be considered. Many dust-handling processes can accumulate additives 
such as antioxidants that are included as only a small fraction of the bulk. Such 
accumulation can affect KSt and, by reducing the ignition energy necessary to 
ignite the mixture, can increase the probability of a deflagration [77].
Flammable gases can be present in admixtures with dusts (hybrid mixtures), 
and many accumulate with time as a result of gas desorption from the solid 
phase. Where this possibility exists, both KSt and ignition energy can be 
affected. The effect of hybrid mixtures can be synergistic to the deflagration, 
and a gas that is present at only a fraction of its lower flammable limit needs 
to be considered [3]. Testing of hybrid mixtures can be carried out by injecting 
the gas/dust mixture into an identical gas mixture that is already present in 

mixture is recommended. Fused-wire igniters and chemical igniters can cause 
multipoint ignition and should not be used for routine KG Pmax measurements 
in small vessels.
Standardized gas mixtures, as identified in Figure H.1(a) through Figure 
H.1(g), can be initially tested in the system. Verification should be made that 
each gas mixture is well mixed and quiescent immediately prior to ignition. 
The maximum pressure is rates of pressure rise are measured systematically for 
several compositions close to the stoichiometric mixture until the maximum 
KG value, Pmax, has been determined. A table of KG Pmax values is then 
established for the standardized gases as measured in the test vessel. The table 
values are not necessarily the same as the KG values determined by using the 
figures. (See C.3.4.)
To subsequently apply the figures to a test gas, the maximum KG The Pmax 
value for the test gas first has to be determined under conditions identical to 
those used for standardization. The test material is compared with standardized 
gases that have KG values above and below the test value as measured in the 
test vessel. The vent recommendations are then determined by interpolation of 
the recommendations for the standardized gases.
A database in which KG Pmax values are given for a wide variety of gases that 
have been tested under the standardized conditions should be established for 
the test equipment. KG Pmax values should not be reported unless the database 
or, at a minimum, the KG Pmax values for the standardized gases, are also 
reported.
Most flammable gas mixtures at the optimum concentration can be ignited 
conveniently in small vessels by using a capacitor spark of 100 mJ or less, 
which can serve as a normal ignition source for standardization. However, the 
ignition recommendations for certain exceptional gas mixtures can exceed this 
figure substantially. Before a gas mixture is designated as noncombustible, it 
should be subjected to a strong ignition source. (See Section C.6.)
Although Figure H.1(a) through Figure H.1(g) deal with deflagrations of 
gases in air, it can be necessary to predict the effect of other oxidants such as 
chlorine. The KG concept should not be extended to such cases, except where 
considerable expertise can be demonstrated by the test facility. Many gaseous 
mixtures are incompatible with the test vessel material and with any trace 
contaminants within it, including traces of humidity. Expert opinion should be 
sought in the application of such test data to the protection of large enclosures.
C.5 Dust Testing. Dust samples that have the same chemical composition 
do not necessarily display similar KSt values or even similar deflagration 
pressures (Pmax). The burning rate of a dust depends markedly on the particle 
size distribution and shape, and on other factors such as surface oxidation 
(aging) and moisture content. The form in which a given dust is tested should 
bear a direct relation to the form of that dust in the enclosure to be protected. 
Due to the physical factors that influence the deflagration properties of dusts, 
Figure H.2(a) through Figure H.2(k) do not identify the dusts that are involved 
in large-scale testing, except by their measured KSt values. Although Annex 
E provides both KSt and dust identities for samples that are tested in a 1 m3 
(35 ft3) vessel, it should not be assumed that other samples of the same dusts 
yield the same KSt values. Such data cannot be used for vessel standardization, 
but are useful in determining trends. The test vessel that is to be used for 
routine work should be standardized using dust samples whose KSt and Pmax 
characteristics have been established in the standard 1 m3 (35 ft3) vessel [96].
C.5.1 Obtaining Samples for Standardization. Samples should be obtained 
that have established KSt values in St-1, St-2, and St-3 dusts. At the time 
this guide was published, suitable standard samples (with the exception of 
lycopodium dust) were not generally available. ASTM E 1226, Standard Test 
Method for Pressure and Rate of Pressure Rise for Combustible Dusts, defines 
the required agreement with values that are generated in the standard 1 m3 (35 
ft3) vessel.
C.5.2 Effect of Dust-Testing Variables. The following factors affect the 
measured KSt for a particular spherical test vessel [20 L (0.02 m3) or greater] 
and a particular prepared dust sample: 
(1) Mass of sample dispersed or concentration
(2) Uniformity of dispersion
(3) Turbulence at ignition
(4) Ignition strength
The concentration is not subject to standardization, since it should be varied 
for each sample that is tested until the maximum KSt has been determined. 
The maximum KSt usually corresponds to a concentration that is several times 
greater than stoichiometric. ASTM E 1226, Standard Test Method for Pressure 
and Rate of Pressure Rise for Combustible Dusts, recommends testing a 
series of concentrations. Measured KSt is plotted against concentration, and 
tests continue until the maximum is determined. By testing progressively 
leaner mixtures, the minimum explosive concentration (lean limit or LFL) can 
similarly be determined. The limit can be affected by ignition energy.
C.5.2.1 Obtaining a Uniform Dust Dispersion. The uniformity of dust 
dispersion is implied by the ability to achieve consistent and reproducible KSt 
values in agreement with the established values for the samples that are tested. 
Poor dispersion leads to low values of KSt and Pmax.
A number of dust dispersion methods exist. For small vessels, the most 
common methods used are the perforated ring and the whipping hose. The 
perforated ring (see [96], ASTM E 1226, Standard Test Method for Pressure 
and Rate of Pressure Rise for Combustible Dusts, Annex G.2) fits around 
the inside surface of the test vessel and is designed to disperse the dust in 
many directions. A ring of this type is described in [47] in relation to the 
dust classification work in the 1 m3 (35 ft3) vessel. However, the device can 
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Annex E Deflagration Characteristics of Select Flammable Gases 
This annex is not a part of the requirements of this NFPA document but is 
included for informational purposes only. 
E.1 KG Pmax Values. As stated in Annex C, the KG value is not constant and 
varies depending on test conditions such as type and amount of ignition energy, 
volume of test vessel, and other test conditions. Thus, a single value of KG for 
a particular set of test conditions is only one among a continuum of values that 
vary over the range of test conditions. 
Figure C.1 provides KG values for methane, propane, and pentane over a range 
of vessel sizes [77]. 
Table E.1 provides KG Pmax values for several gases. The values were 
determined by tests in a 5 L (0.005 m3) sphere with ignition by an electric 
spark of approximately 10 J energy. Where the fuels had sufficient vapor 
pressure, the tests were done at room temperature. Where the fuels did not have 
sufficiently high vapor pressure, the tests were done at elevated temperature, 
and the test results were then extrapolated to room temperature. The source 
of the test data is the laboratory of Dr. W. Bartknecht, Ciba Geigy Co., Basel, 
Switzerland (private communication). 
 
[DELETE KG values from table] 

Table E.1 Flammability Properties of Gases 5 L (0.005 m3) sphere; 
E = 10 J, normal conditions [101] 
Flammable Material  Pmax (bar)  KG (bar-m/sec)

Acetophenone a 7.6 109
Acetylene 10.6 1415
Ammonia b 5.4 10

ß-Naphthol c 4.4 36
Butane 8.0 92
Carbon disulfide 6.4 105
Diethyl ether 8.1 115
Dimethyl formamide a 8.4 78

Dimethyl sulfoxide a 7.3 112

Ethane a 7.8 106
Ethyl alcohol 7.0 78
Ethyl benzene a 7.4 96
Hydrogen 6.8 550
Hydrogen sulfide 7.4 45
Isopropanol a 7.8 83
Methane 7.1 55
Methanol a 7.5 75
Methylene chloride 5.0 5
Methyl nitrite 11.4 111
Neopentane 7.8 60
Octanol a 6.7 95

Octyl chloride a 8.0 116

Pentane a 7.8 104
Propane 7.9 100
South African crude oil 6.8–7.6 36–62
Toluene a 7.8 94

aMeasured at elevated temperatures and extrapolated to 25°C 
(77°F) at normal conditions. 
bE = 100 J–200 J. 
c200°C (392°F). 

A KG value for a flammable gas can be approximated from a known KG value 
for another flammable gas by the following equation: 
Existing Equation D.1 (no change) (E.1) 
The values for Pmax for the two gases can be measured by actual test under 
near-identical conditions, or both can be calculated for adiabatic combustion 
conditions. However, one Pmax cannot be calculated while the other is 
measured by test. Optimum mixture is a mixture of the composition that 
yields the highest maximum pressure during combustion. Usually this is not 
a stoichiometric mixture but a mixture that is slightly richer in fuel gas than 
stoichiometric. Equation E.1 produces the most accurate values where the two 
flammable gases have similar values of KG.
 

the test vessel. The gas concentration (determined based on partial pressure at 
the time of ignition) should be systematically varied to determine the range of 
hybrid KSt values that can apply to the practical system.
The use of a whipping hose (see C.5.2.1) or rebound nozzle should avoid the 
necessity of using inert flow-enhancing additives to help dust dispersion in 
most cases. Such additives should not be used in testing.
C.6 Classification as Noncombustible. A gas or dust mixture cannot be 
classed as noncombustible (for example, St-0 dust) unless it has been subjected 
repeatedly to a strong chemical ignition source of 10 kJ. If a material fails 
to ignite over the range of concentrations tested using the standard ignition 
source, then, after the equipment is checked using a material of known 
behavior, the test sequence is repeated using a 10 kJ chemical igniter. It is 
necessary to establish that the strong ignition source cannot yield a pressure 
history in the vessel that can be confused with any deflagration it produces.
It can be impossible to unequivocally determine whether a dust is 
noncombustible in the case of small vessels [e.g., the 20 L (0.02 m3) 
vessel]. Such determination is difficult because strong igniters such as 10 kJ 
pyrotechnics tend to overdrive the flame system, in addition to producing 
marked pressure effects of their own. Cashdollar and Chatrathi [97] have 
demonstrated the overdriving effect when determining minimum explosible 
dust concentrations. Mixtures that are considered to be explosible in a 20 L 
(0.02 m3) vessel do not propagate flame in a 1 m3 (35 ft3) vessel at the same 
concentration. Cashdollar and Chatrathi recommend the use of a 2.5 kJ igniter 
for lower flammable limit measurements, which produced results similar to 
those of the 10 kJ igniter in a 1 m3 (35 ft3) vessel. In contrast, ASTM E 1515, 
Standard Test Method for Minimum Explosible Concentration of Combustible 
Dusts, specifies the use of a 5 kJ ignition source for MEC (lower flammable 
limit) testing. The ideal solution is to use large (10 kJ) igniters in larger [1 m3 
(35 ft3)] vessels. The authors further recommend an ignition criterion of an 
absolute pressure ratio greater than 2 plus a KSt greater than 1.5 bar-m/sec.
An alternative to the use of the strong ignition source and its associated 
pressure effects in small vessels is to test fractions of a finer size than the 
routine sub-200 mesh (75 micron). Dust ignition energy varies with the 
approximate cube of particle diameter [77]; therefore, the use of electric 
matches can be extended to identification of St-0 dusts. Similarly, the dust lean 
limit concentration can be subject to ignition energy effects, which decrease 
with the sample’s decreasing particle size. Such effects largely disappear where 
sub-400 mesh samples are tested. In the case of gases, a strong ignition source 
that consists of capacitance discharges in excess of 10 J, or fused-wire sources 
of similar energy, can be used. Such sources are routinely used for flammable 
limit determination.
C.7 Instrumentation Notes. Data can be gathered by analog or digital 
methods, but the rate of data collection should be capable of resolving a 
signal of 1 kHz or higher frequency (for digital methods, more than one data 
point per millisecond). For fast-burning dusts and gases, particularly in small 
vessels, faster rates of data logging can be necessary to resolve. Data-logging 
systems include oscilloscopes, oscillographs, microcomputers, and other digital 
recorders. An advantage of digital methods is that both the system operation 
and subsequent data reduction can be readily automated using computer 
methods [77]. A further advantage of digital methods is that expansion of the 
time axis enables a more accurate measurement of the slope of the pressure–
time curve than can be obtained from an analog oscilloscope record. Where 
using automated data reduction, it is essential to incorporate appropriate logic 
to obviate the effect of spurious electrical signals. Such signals can be reduced 
by judicious cable placement, grounding, and screening, but they are difficult 
to avoid altogether. It is advantageous to confirm automated values manually 
using the pressure–time curve generated.
Where gas mixtures are created by the method of partial pressures, it is 
important to incorporate a gas-temperature measuring device (for example, a 
thermocouple) to ensure that the mixture is created at a constant temperature. 
Gas analysis should be used where possible.
It has been found that piezoelectric pressure transducers are satisfactory for 
deflagration pressure measurements in dust-testing systems as a result of good 
calibration stability. The transducer should be flush-mounted to the inside wall 
of the vessel and coated with silicone rubber, thereby minimizing acoustic and 
thermal effects.
The entire test system should be routinely maintained and subjected to 
periodic tests using standard materials of known behavior. Soon after initial 
standardization, large quantities of well-characterized dust samples (St-1, St-2, 
and St-3) of a type not subject to aging or other effects should be prepared. 
Where stored, these dusts can be used for periodic system performance tests.
Substantiation: References to KG have been removed from Annex C as 
the committee action on proposal 68-14 (Log #CP4) removes the use of this 
deflagration index. 
Committee Meeting Action: Accept
Number Eligible to Vote: 28 
Ballot Results: Affirmative: 21 
Ballot Not Returned: 7 Davies, M., Davis, T., Floyd, L., Gillis, J., Guaricci, 
D., Penno, S., Stevenson, B. 
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Report on Proposals F2012 — Copyright, NFPA NFPA 68 
______________________________________________________________ 
68-47 Log #31  Final Action: Accept
(Figure E.2.3)
______________________________________________________________ 
Submitter: Henry L. Febo, Jr., FM Global
Recommendation: The reference 111 attached to this figure is incorrect and 
should be 110 though it does not come directly from 110 but from the data in 
Table E.2 which is from 110.  
Substantiation: The reference is incorrect.
Committee Meeting Action: Accept
Number Eligible to Vote: 28 
Ballot Results: Affirmative: 21 
Ballot Not Returned: 7 Davies, M., Davis, T., Floyd, L., Gillis, J., Guaricci, 
D., Penno, S., Stevenson, B. 
______________________________________________________________ 
68-48 Log #CP3  Final Action: Accept
(Annex H)
______________________________________________________________ 
Submitter: Technical Committee on Explosion Protection Systems, 
Recommendation: Delete Annex H.
Substantiation: The utility of the graphical approach provided in Annex H is 
no longer significant given the rigor of equations and it is no longer practical to 
maintain such an approach within the Standard. 
Committee Meeting Action: Accept
Number Eligible to Vote: 28 
Ballot Results: Affirmative: 21 
Ballot Not Returned: 7 Davies, M., Davis, T., Floyd, L., Gillis, J., Guaricci, 
D., Penno, S., Stevenson, B.Agniet a sit harchilignis magnam, utatquibus.

E.2 Using New KG Data. A method for developing KG values has not been 
standardized. As such, values that are determined by a laboratory can deviate 
from those employed by Bartknecht in developing the correlation coefficients 
for the vent area equation recommended for use with flammable gases. To 
maintain consistency in the application of the vent area equations in Chapter 
7, KG data should be adjusted for equivalency with the Bartknecht data as 
shown in Table E.2. The procedure uses the Bartknecht KG values for methane 
(55) and propane (100) as points of reference. The following procedure is 
recommended. 
 
Table E.2 Gas Explosibility Data as Measured and Adjusted Based on 
Bartknecht [110]GasAs MeasuredAdjusted P max (bar)1,1-Difluoroethane5
9757.7Acetone65847.3Dimethyl ether1081487.9Ethane781037.4Ethyl alcohol
781037.0Ethylene1712438.0Isobutane67877.4Methane46556.7Methyl alcohol
941277.2Propane761007.3Hydrogen638*6.5Note: Adjusted KG = –14.0 + 1.50 
KG (as measured).
*Not recommended due to excessive extrapolation. 
 
E.2.1 Develop KG values for propane and methane using the same equipment 
and method as employed for obtaining data on other gases of interest. 
 
E.2.2 Compute the linear adjustment coefficients, A and B, as follows:
    (E.2.2a) 
Existing Equation D.3 (no change) (E.2.2b) 
where: 
WB = W. Bartknecht data
New = New data
 
E.2.3 The adjusted value of KG that is determined by the new method is 
calculated as follows: 
 
Existing Equation D.4 (no change) (E.2.3) 
 
Figure E.2.3 shows the correlation for the data reported in Table E.2. 
 
FIGURE E.2.3 Reported KG Data. [111] [Existing Figure D.1, 2002 ed. (no 
change)] 
Substantiation: References to KG have been removed from Annex C as the 
committee action on proposal 68-14 (Log #CP4) removes the use of this 
deflagration index. 
Committee Meeting Action: Accept
Number Eligible to Vote: 28 
Ballot Results: Affirmative: 21 
Ballot Not Returned: 7 Davies, M., Davis, T., Floyd, L., Gillis, J., Guaricci, 
D., Penno, S., Stevenson, B. 
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