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M E M O R A N D U M  

 

To: NFPA Technical Committee on Explosion Protection Systems 

From:  Elena Carroll, Administrator, Technical Projects 

Date:  May 30, 2012    

Subject: NFPA 68 ROC TC FINAL Ballot Results (F2012 Cycle) 

 

According to the final ballot results, all ballot items received the necessary affirmative votes to pass ballot. 

28 Members Eligible to Vote  
3 Members that did not Return a Ballot (Gillis, Penno, and Stottman)   
22 Members who voted Affirmative on All   
3 Members who voted Negative on one or more comment: (Febo, Ibarreta, and Ural)   
0 Members who Abstained 
 
The attached report shows the number of affirmative, negative, and abstaining votes as well as the explanation of 
the vote for each comment.   

There are two criteria necessary for each comment to pass ballot: (1) simple majority and (2) affirmative 2/3  
vote.   The mock examples below show how the calculations are determined.  

(1) Example for Simple Majority: Assuming there are 20 vote eligible committee members, 11 affirmative votes 
are required to pass ballot.  (Sample calculation:  20 members eligible to vote ÷ 2 = 10 + 1 = 11) 

 

(2) Example for Affirmative 2/3:  Assuming there are 20 vote eligible committee members and 1 member did not 

return their ballot and 2 members abstained, the number of affirmative votes required would be 12.  (Sample 
calculation: 20 members eligble to vote – 1 not returned – 2 abstentions = 17 x 0.66 = 11.22 = 12 ) 

 
As always please feel free to contact me if you have any questions. 
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68-1 Eligible To Vote:28  Affirmative: 25  Negative: 0  Abstain: 0  Not Returned: 3

3.3.2 Combustible Dust (Log # 13 )

Not Returned

Gillis, J.

Penno, S.

Stottmann, D.

Affirmative with Comment

Ural, E. The committee action is unclear for the second portion of the comment. Did the Committee decide to
exclude the 654 annex material?

68-2 Eligible To Vote:28  Affirmative: 23  Negative: 2  Abstain: 0  Not Returned: 3

3.3.25.1 Hybrid Mixtures (Log # 16 )

Not Returned

Gillis, J.

Penno, S.

Stottmann, D.

Negative

Febo, Jr., H. The new definition does not resolve the basic reason behind my earlier negative vote at the ROP stage. This would still require
evaluation as a hybrid mix with nearly infinitesimal amounts of gas and dust as could be found in a fugitive dust systems. The Dufaud et al paper in
the 2009 edition of Powder Technology (vol 190, pages 269 - 73) shows negligible dP/dt effects at these low levels and there is no qualified test
method to measure explosibility in hybrid mixes at these low levels as would be required by application of Section 6.2.3 in the current edition of
NFPA 68.

Ural, E. This comment reads as if 68 would require screening tests on hybrid mixtures. What we meant to say
was that the mixture would be considered hybrid if dust is explosible and the gas is flammable.

68-3 Eligible To Vote:28  Affirmative: 25  Negative: 0  Abstain: 0  Not Returned: 3

6.5.7 (Log # 9 )

Not Returned

Gillis, J.

Penno, S.

Stottmann, D.

68-4 Eligible To Vote:28  Affirmative: 25  Negative: 0  Abstain: 0  Not Returned: 3

6.5.7 (Log # CC1 )

Not Returned

Gillis, J.

Penno, S.

Stottmann, D.
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68-5 Eligible To Vote:28  Affirmative: 25  Negative: 0  Abstain: 0  Not Returned: 3

6.8.3 (Log # 1 )

Not Returned

Gillis, J.

Penno, S.

Stottmann, D.

68-6 Eligible To Vote:28  Affirmative: 25  Negative: 0  Abstain: 0  Not Returned: 3

6.8.4 (Log # 6 )

Not Returned

Gillis, J.

Penno, S.

Stottmann, D.

68-7 Eligible To Vote:28  Affirmative: 25  Negative: 0  Abstain: 0  Not Returned: 3

6.8.4(c) (Log # 10 )

Not Returned

Gillis, J.

Penno, S.

Stottmann, D.

68-8 Eligible To Vote:28  Affirmative: 25  Negative: 0  Abstain: 0  Not Returned: 3

6.9.5 (Log # 8 )

Not Returned

Gillis, J.

Penno, S.

Stottmann, D.

68-9 Eligible To Vote:28  Affirmative: 25  Negative: 0  Abstain: 0  Not Returned: 3

7.1 (Log # CC4 )

Not Returned

Gillis, J.

Penno, S.

Stottmann, D.

Affirmative with Comment

Ural, E. The term "combustible mist" is not defined.
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68-10 Eligible To Vote:28  Affirmative: 24  Negative: 1  Abstain: 0  Not Returned: 3

7.2 (Log # CC2 )

Not Returned

Gillis, J.

Penno, S.

Stottmann, D.

Negative

Ural, E. This comment represents a pioneering major change for gas explosion vent sizing. I vote negative
because the proposed methodology has not been vetted by the technical committee. In order to use the
methodology in its published form, one needs to be a specialist in gas dynamics (e.g. calculation of Gu when
initial temperature is not equal to 20 C). It would be inappropriate to put this comment in the standard without
worked out examples of its use. Some symbols in the ballot nomenclature is incorrectly displayed. Item 7.2.1
should say Pred <=0.5.

New method ignores the Pstat effect when Pred < 0.5. On the other hand, the current method can lead to a rather

large Pstat effect.

I must also point out that I voted affirmative in the ROP on the new concept with the comment "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." I regret that neither the supporting
data nor the changes from the ROP (which were significant) could be made available to the committee in time
for a thorough peer review, before the ROC meeting.

Affirmative with Comment

Febo, Jr., H. I have concern for the revision of the format of Equations 7.2.1(a) and 7.2.1(b) during the meeting as raised by I. Berreta. I believe
it to be a reformatting rather than a reformulation and assuming the math was done right the answers should not be any different than what was
proposed at ROP. I don’t see much other than editorial fixes to the rest of Zalosh’s ballot additions.

Herrmann, D. Regarding “When Pred = 0.1 bar (1.5 psig), Pstat = Pred-0.024 bar (50 psf) (7.2.1.2a)”

This appears to specify the value of Pstat rather than the maximum value of Pstat which I believe is the objective. Suggest: 7.2.1.2 The maximum value

of Pstat.

Ibarreta, A. The committee has not yet critically reviewed the new set of venting equations in Section 7.2. Changes were made to the equations
at the ROC stage, which were not subjected to a thorough review process. A number of editorial mistakes have been found, which will need to be
corrected. The committee should devote additional time to fully review the equations prior to making such a drastic change to the standard. Any
deficiencies found in the new set of equations may need to be addressed via a future TIA.

Zalosh, R. Changes in nomenclature are needed for the parameters in some of the Section 7.2 equations. See
Word document (Zalosh_68_CC2_ballot include) developed by the Committee Chair. Without these changes,
users are likely to make errors in their choice of some parameter values in the equation calculations.

***Include 68-10 (Log #CC2)****
(Under ballot includes-Zalosh)
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68-11 Eligible To Vote:28  Affirmative: 23  Negative: 2  Abstain: 0  Not Returned: 3

8.2.6.8 and A.8.2.6.8 (Log # 17 )

Not Returned

Gillis, J.

Penno, S.

Stottmann, D.

Negative

Febo, Jr., H. There is still no pertinent justification for the 70% penalty for buildings. Mr. Myers presents valid data as to why using the Jahn
Foundry incident as the sole basis for the penalty is flawed. In addition, there is still no definition as to what qualifies as a ‘building’. A large dust
collector could have the same volume as a small building so how would the user differentiate the need for the penalty. Logically if the issue is the
size of the exploding volume, then a cutoff volume for application would be more appropriate than simply ‘a building’.

Ural, E. Committee action defies logic and common sense. Committee has not seen any credible evidence to
retain this penalty.
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
comment, or the Committee should provide evidence to retain the 70% penalty for building vents.
If the committee wants arbitrarily conservative results, then it should apply the 70% penalty on all vents.

Affirmative with Comment

Ibarreta, A. The committee agreed during the ROC meeting that the 70% penalty for buildings was overly conservative. The reasoning behind
the 70% penalty is the uncertainty of the venting area relations for large volumes. The current 70% penalty, however, seems excessive when one
considers that no penalty is required for large enclosures that are not considered “buildings”. The committee should work to provide a more
accurate and less conservative factor.

68-12 Eligible To Vote:28  Affirmative: 25  Negative: 0  Abstain: 0  Not Returned: 3

8.2.8 (Log # 11 )

Not Returned

Gillis, J.

Penno, S.

Stottmann, D.

68-13 Eligible To Vote:28  Affirmative: 25  Negative: 0  Abstain: 0  Not Returned: 3

8.4 (Log # 14 )

Not Returned

Gillis, J.

Penno, S.

Stottmann, D.

68-14 Eligible To Vote:28  Affirmative: 25  Negative: 0  Abstain: 0  Not Returned: 3

8.4.1 (Log # 4 )

Not Returned
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Gillis, J.

Penno, S.

Stottmann, D.

68-15 Eligible To Vote:28  Affirmative: 24  Negative: 1  Abstain: 0  Not Returned: 3

8.4.1 (Log # CC3 )

Not Returned

Gillis, J.

Penno, S.

Stottmann, D.

Negative

Febo, Jr., H. There are multiple deficiencies as proposed.
1. The technical basis for calculating pressurized vessels is very limited and to the best of my knowledge there is no data to support vents for sub
atmospheric conditions. In addition, this proposal could result in smaller vents than currently required as well as ignoring the limitations presented
for above atmospheric vessels.
2. Allowing a smaller vent for operating at sub atmospheric conditions ignores the fact that the explosion could start at ambient pressures requiring
a larger vent. The proposed 8.4.2 doesn't necessarily solve that problem
3. Section 8.4 requires Equation 8.4.1 to be run without regard to the initial pressure and for the majority of situations will be unnecessary and
increase the likelihood of errors
4. The revised Figure 8.1.1.4 needs to be corrected for the same reason
5. The definition of terms under Equation 8.4.1 needs to have Kst and V deleted since they are no longer used

6. The revision to Equation 8.2.6.8 is inappropriate since `buildings' can't operate at 0.2 bar above or below atmospheric pressure
7. The title of 8.4 needs to be expanded to include “and initially sub atmospheric pressure”
8. The current 8.4.2 has been dropped thus eliminating the option to use full scale testing for determining vent size
9. The proposed 8.4.4 limits use of vents but doesn't suggest another option
10. The idea that is in 8.4.4(5) really belongs up in 8.4.4 with some rewording
11. Paragraph 8.4.1 indicates that Avep/Avo is to be calculated but Equation 8.4.1 is for Avep. If you do the math you will see that the equation is
actually the ratio but as presented it will likely leave users confused.

68-16 Eligible To Vote:28  Affirmative: 24  Negative: 1  Abstain: 0  Not Returned: 3

8.5.10 (Log # 3 )

Not Returned

Gillis, J.

Penno, S.

Stottmann, D.

Negative

Febo, Jr., H. See 68-15.

68-17 Eligible To Vote:28  Affirmative: 25  Negative: 0  Abstain: 0  Not Returned: 3

8.7 (Log # 2 )

Not Returned

Gillis, J.

Penno, S.
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Stottmann, D.

Affirmative with Comment

Ural, E. Editorial change: We need to find a better word for minimus. We would not want readers to think we
are talking about pinky.

68-18 Eligible To Vote:28  Affirmative: 25  Negative: 0  Abstain: 0  Not Returned: 3

8.8 (Log # 5 )

Not Returned

Gillis, J.

Penno, S.

Stottmann, D.

Affirmative with Comment

Febo, Jr., H. The first paragraph under "Substantiation" has nothing to do with this section. Likely a typo from
an earlier section on 8.4.1. It should be deleted.
Two reference documents to be added to the Bibliography Annex K were promised.

68-19 Eligible To Vote:28  Affirmative: 24  Negative: 1  Abstain: 0  Not Returned: 3

8.10 (Log # 12 )

Not Returned

Gillis, J.

Penno, S.

Stottmann, D.

Negative

Febo, Jr., H. This revision has removed any minimum requirement for venting of the silo as provided in the KEY equation from the ROP which
has been removed i.e. Av,silo min + (Vsilo/Vtotal)

3/4
x Av,total. Proportioning of venting as recommended by this equation is consistent with Holbrow paper

quoted in the ROP. The change here is not supported by the data.

68-20 Eligible To Vote:28  Affirmative: 25  Negative: 0  Abstain: 0  Not Returned: 3

A.3.3.35.1 (Log # 7 )

Not Returned

Gillis, J.

Penno, S.

Stottmann, D.

68-21 Eligible To Vote:28  Affirmative: 25  Negative: 0  Abstain: 0  Not Returned: 3

A.8.8 (New) (Log # 15 )

Not Returned

Gillis, J.
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Penno, S.

Stottmann, D.

68-22 Eligible To Vote:28  Affirmative: 23  Negative: 2  Abstain: 0  Not Returned: 3

Annex D (Log # CC5 )

Not Returned

Gillis, J.

Penno, S.

Stottmann, D.

Negative

Ibarreta, A. Britton's relation, although useful for certain fuels, may be used incorrectly by someone reading this proposed section. Hydrogen,
for example, would fall into the category of “fuel species consisting of carbon, hydrogen, oxygen, nitrogen, or halogens”, but its burning velocity
cannot be estimated using the equation provided. In this case, the possible harm of misuse of Britton's relation outweighs the possible benefits.

Ural, E. 1) Is it kosher to tie this comment to Proposal 68-14?
2) To help the novice users in the eq. E1a nomenclature, change "kcal/mole" to "kcal/mole-fuel". Also add
"ignoring inerts" after "ratio of oxygen to fuel".
3) need to state what c, h, x and m mean in eq. E1b
4) Being defined as the heat of combusion, deltaHc should always be positive for fuels. Delete minus signs in
parentheses in eq. E1a. In the methane example, state deltaHc=+192
5) After 96 kcal/mole-O2 (use O2 instead of oxygen for clarity), add the sentence to the effect: "plugging the
value 96 into Eq. E1a, methane burning velocity can be estimated to be 43 cm/s."
6) Figures E1 and E2 are referenced in the proposal but are not included in the ballot.
7) The fact that Eq. E1a gives wrong results and wrong trends when deltaHc/Xof is below 95 kcal/mole-O2
was included in the committee discussion but is inadvertently omitted from the ballot.

Affirmative with Comment

Febo, Jr., H. On 68-22, I do think there is validity to some comments of Ural and Ibarreta for editorial improvements especially with regard to
validity limits and the missing figure.
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7.2 Venting by Means of Low Inertia Vent Closures. 

7.2.1 When Pred ≤ 0.5 bar, the minimum required vent area, Av0, shall be determined by Equation 

7.2.1(a) and 7.2.1(b). 

	  (7.2.1(a)) 

 

 

                                 Changed equation to add +1 

(7.2.1(b)) 

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-g), 

Pmax =the maximum pressure developed in a contained deflagration by ignition of the same 

gas-air mixture (bar-g), 

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

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, 

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. 
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7.2.1.1 The C value for flammable gases and vapors with a Pmax value less than 9 bar, and a 

stoichiometric (near worst case) fuel concentration no greater than about 10%, shall be permitted 

to be calculated using Equation 7.2.1.1. 

. 	 		 /    for Su in m/s             (7.2.1.1) 

7.2.1.2 The value of Pstat shall be less than Pred as specified by the following equations 

When Pred ≤ 0.1 bar (1.5 psig),  Pstat ≤  Pred  -  0.024 bar (50 psf)           (7.2.1.2a) 

When Pred > 0.1 bar (1.5 psig), Pstat < 0.75Pred           (7.2.1.2b) 

7.2.2 When Pred is greater than 0.5 bar, the minimum required vent area, Av0, shall be determined 

from Equation 7.2.2(a) and Equation 7.2.2(b). 
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    (7.2.2b) 

Where: 

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

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, 

Cd = vent flow discharge coefficient. 
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7.2.2.1 The internal surface area, As, in Equation 7.2.2a shall be determined according to Section 

7.2.5 

7.2.2.2 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.. 

7.2.2.3 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. 

7.2.3 The value of  for the gas and particular enclosure shall be determined according to Section 

7.2.6.  

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

7.2.5* Calculation of Internal Surface Area.   

7.2.5.1* The internal surface area, As, shall include the total area that constitutes the perimeter 

surfaces of the enclosure that is being protected.  

7.2.5.1.1 Nonstructural internal partitions that cannot withstand the expected pressure shall not 

be considered to be part of the enclosure surface area.  

7.2.5.1.2 The enclosure internal surface area, As, in Equation 7.2.2 includes the roof or ceiling, 

walls, floor, and vent area and shall be based on simple geometric figures.  

7.2.5.1.3 Surface corrugations shall be neglected, as well as minor deviations from the simplest 

shapes.  

7.2.5.1.4 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.  

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

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

7.2.6* Determination of Turbulent Flame Enhancement Factor,  
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7.2.6.1 The baseline value, λ0, of λ shall be calculated from Equations 7.2.6.1a through 7.2.6.1f. 

	
, 	 4000

		
     (7.2.6.1a) 
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	    (7.2.6.1f) 

Where: 

µu = the unburned gas-air mixture dynamic velocity viscosity = 1.8x10-5 kg/m-sec for gas 

concentrations less than 5 vol% at ambient temperatures, 

L Dhe = the enclosure length hydraulic equivalent diameter as determined in Chapter 6 (m), 

Dv = the enclosure vent diameter as determined in Chapter 6through iterative calculation (m), 

au = the unburned gas-air mixture sound speed = 343 m/sec for gas concentrations less than 5 

vol% at ambient temperatures, 

ϑ = 0.39, 

β1 = 1.23, 

β2 = 0.0487 m/sec. 

7.2.6.2* 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 
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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). 

7.2.6.3 When Aobs is < 0.4As, λ1 = λ0 as determined in 7.2.6.1. 

7.2.6.4 When Aobs is > 0.4As, λ1 shall be determined from Equation 7.2.6.4. 

λ1 = λ0 (0.6 + Aobs/As)    (7.2.6.4) 

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

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

follows:  
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    (7.2.6.6) 

7.2.6.7 Equations for determining  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. 

7.2.6.8 For long pipes or process ducts where L/D is greater than 5, the requirements of Chapter 

9 shall be used. 

7.2.6.9 Methods to Reduce Flame Enhancement  

7.2.6.9.1 The value of  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.  
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7.2.6.9.2 The tests shall be conducted with the highest anticipated turbulence levels and with the 

proposed wall lining material and thickness. 

7.2.7 Partial Volume Effects 

7.2.7.1 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 7.2.2a shall be permitted to be reduced as described in 

7.2.7.2 and 7.2.7.4. 

7.2.7.2 A partial volume fill fraction Xr shall be calculated as: 

st

enc

gas

r x

V
V

X     (7.2.7.2) 

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. 

7.2.7.3 If Xr < 1, the minimum required vent area shall be calculated from the following 

equation. 
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where: 
Av1 = vent area for partial volume deflagration 
Av0 = vent area for full volume deflagration as determined from Equation 7.2.1(a) or 7.2.1.4(a) 
Xr = fill fraction > Π 

Π = Pred/Pmax 


