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TO: NFPA Technical Committee on Explosion Protection Systems 
 
FROM: Elena Carroll, Administrator, Technical Projects 
 
DATE: April 27, 2012 
 
SUBJECT: NFPA 68 ROC TC Letter Ballot (F2012) 

 ______________________________________________________________________  
 
The ROC letter ballot for NFPA 68 is attached.  The ballot is for formally voting on 
whether or not you concur with the committee’s actions on the comments.  Reasons must 
accompany all negative and abstention ballots. 
 
Please do not vote negatively because of editorial errors.  However, please bring 
such errors to my attention for action. 
 
Please complete and return your ballot as soon as possible but no later than Friday, May 
18, 2012.  As noted on the ballot form, please return the ballot to Elena Carroll either via 
e-mail to ecarroll@nfpa.org or via fax to 617-984-7110.  You may also mail your ballot 
to the attention of Elena Carroll at NFPA, 1 Batterymarch Park, Quincy, MA 02169. 
 
The return of ballots is required by the Regulations Governing Committee Projects.   
 
 
 
Attachments:  Comments 
  Letter Ballot 



Report on Comments  –  November 2012 NFPA 68
_______________________________________________________________________________________________
68-1     Log #13

_______________________________________________________________________________________________
James F. Koch, The Dow Chemical Company

68-3
Revise text to read as follows:

3.3.2  Combustible Dust.  A finely divided combustible particulate solid that presents a flash fire hazard or explosion
hazard when suspended in air or the process specific oxidizing medium over a range of concentrations.

This is the definition for a combustible dust from the NFPA 654 ROP.  Why not use this?  Creating
another definition serves no meaningful purpose and will only cause confusion.  In addition, elaborating on flash fire
concerns, which was given in the committee statement as an area where the definition was incomplete, makes no sense
in the context of this standard which covers deflagration venting.  Flash fire scenarios, while important, are not
addressed in this standard and adding additional wording around flash fires in this standard is inappropriate.  If anything
is mentioned, the reader of the standard should be pointed to NFPA 654, where flash fires are addressed.  I would also
propose to either add the annex information from NFPA 654 or point the reader to that for reference.
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Report on Comments  –  November 2012 NFPA 68
_______________________________________________________________________________________________
68-2     Log #16

_______________________________________________________________________________________________
Laurence G. Britton, MATRIC

68-5
Revise text to read as follows:

An ignitable heterogeneous mixture, comprising gas with suspended particulate solid or
liquid, in which the total flammable gas concentration is >= 10% LFL and the total suspended particulate concentration
is >= 10% MEC", usually used to describe mixtures of flammable gas plus suspended dust where the latter is close to,
or above its MEC".

(1) A hybrid mixture must be otherwise it has no importance.  By adding the word "ignitable"
one does away with the arbitrary and unsupportable requirement of needing the percentage sum (%LFL+%MEC) equal
50. Per the NFPA 68 ROP proposed definition one could have a "hybrid mixture" comprising 10% LFL (~900 ppm) of
styrene plus 40% MEC (12 gm/cu-m) of polystyrene (MEC = 30 g/cu-m) which isn't anywhere near ignitable let alone
deserving of some "special hazard" status. (2) Hybrid mixtures are all heterogeneous so this should be in the definition.
(3) The "10% of flammable limit" definition is arbitrary but does the job of eliminating the need to consider gas
concentrations below about 500 ppm. Note that 10% LFL for C7-C10 hydrocarbons is typically 500-900 ppm. I wrote
"Short Communication: Estimating the Minimum Ignition Energy of Hybrid Mixtures" (Process Safety Progress, Vol. 17,
No. 2 (1998) pp. 124-126) showing that flammable gas at less than about 50% LFL normally has little effect on dust MIE
(and presumably burning velocity, which is related to MIE). My revised definition doesn't use this 50% criterion but the
more conservative 10% number from the NFPA 68 ROP. (4) The gas concentration usually defines the hazard and the
usual circumstance (gas plus dust close to or above its MEC) should be mentioned. These revisions address H. Febo’s
negative ROP comment.

Revise text to read as follows:
An ignitable explosible heterogeneous mixture, comprising gas with suspended particulate

solid or liquid, in which the total flammable gas concentration is >= 10% LFL and the total suspended particulate
concentration is >= 10% MEC.

Add a new definition for Explosible in Chapter 3 as follows

3.3.X Explosible. A material with a pressure ratio (Pmax/Pressure at ignition, in absolute units) equal to or greater than
2.0 in any test when tested using the explosibility or Go/No-Go screening test described in section 13 of ASTM E1226.

The term "explosible" replaced the recommended term of ignitable due to the use of this term in
the basis ASTM test method. As a result the definition of "explosible" was also added. The last portion of the proposed
language was removed as it does not add to the definition.
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Report on Comments  –  November 2012 NFPA 68
_______________________________________________________________________________________________
68-3     Log #9

_______________________________________________________________________________________________
James F. Koch, The Dow Chemical Company

68-10
Delete 6.5.7.

Adding requirements to address wind loading per proposed 6.5.7, while an important design
consideration, does not impact the safe operation of the vent and should not be included in this standard.  It only
impacts the life of the vent.  There are instances where it is not appropriate to design for the expected wind loading.  An
example is areas where hurricanes are possible.  Process vessels will be designed for the wind loading during a
hurricane, but any explosions vents will most likely not be.  This is because processes are shut down when a hurricane
is approaching.  After the hurricane is past, the process will be inspected before start-up.  If the vent has failed, a new
one will be installed.  Adding a separate design wind loading for a vent will only lead to confusion in the equipment
specification process and possibly lead to the wrong wind loading being used for the process vessel.

Taking wind loads into account has a place within the standard for the purposes of reliability as
well as safety by preserving the integrity of the enclosure and keeping process materials inside.

_______________________________________________________________________________________________
68-4     Log #CC1

_______________________________________________________________________________________________
Technical Committee on Explosion Protection Systems,

68-10
Revise section 6.5.7 and 6.5.8 and add a new Section 6.5.7.1 and 6.5.8.1 as follows:

6.5.7 Pstat including the manufacturer's negative tolerance (on the negative side) must shall be greater than the
anticipated loading equivalent to the local design wind speed
such that wind load will not cause the vent to open.
6.5.7.1 The area calculation shall be performed using the nominal value of Pstat.
6.5.8 Pstat including the manufacturer's ing positive tolerance (on the positive side) must shall be less than the

intended Pred.
6.5.8.1 The area calculation shall be performed using the nominal value of Pstat.

Additional sections were added to clarify that the area calculation must be performed using the
nominal value of Pstat.

3Printed on  4/26/2012



Report on Comments  –  November 2012 NFPA 68
_______________________________________________________________________________________________
68-5     Log #1

_______________________________________________________________________________________________
Samuel A. Rodgers, Honeywell, Inc.

68-11
Renumber current Figure 6.8.3(c) as Figure 6.8.3(d) and replace current Figure 6.8.3(c) with

modified Figure 6.8.3(c), see below.

******Insert Figure 6.8.3(c) Here******

Modify statement 6.8.3(d) as follows:
d) The vent discharge duct cross-sectional area is everywhere less than or equal to 1.5 times the total manifolded vent

area (see Figure 6.8.3(d))

******Insert Figure 6.8.3(d) Here******

The current Figure 6.8.3(c) does not show the comparison between an acceptable and an
unacceptable manifolded vent discharge duct.  The suggested modification for Figure 6.8.3(d) is relevant to modular
dust collector construction, which is the more typical application.

Delete current Figure 6.8.3(c)
Do not add new figures 6.8.3(c) as is proposed.
Modify statement 6.8.3(d) as follows:
d) The vent discharge duct cross-sectional area is everywhere less than or equal to 1.5 times the total manifolded vent

area (see Figure 6.8.3(d))

Insert the proposed Figure 6.8.3(d) which was submitted with the comment.

The proposed figures, while intending to clarify acceptable arrangements, could be
misinterpreted. Proposed Figure 6.8.3(d) provides clearer representation of the committee's intent than the one
accepted at the ROP stage.
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Figure 6.8.3(c)  Example Manifolded Vent Duct  with Single Inlet Perimeter 
(without Branch Connections) 

Permitted
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Figure 6.8.3(d)  Example Range of Vent Duct Area for Manifolded Vent Duct 



Report on Comments  –  November 2012 NFPA 68
_______________________________________________________________________________________________
68-6     Log #6

_______________________________________________________________________________________________
John E. Going, Fike Corporation

68-12
Revise text to read as follows:

Vent ducts and nozzles, with total lengths of less than one hydraulic diameter, relative to the calculated vent area,
irrespective of the duct area, shall not require a correction to increase the vent area.

The purpose of the change is to clarify that the basis of the hydraulic diameter metric is the calculated,
not installed vent area.  For example, a calculated vent area of 16 ft2 would lead to an acceptable duct of 4 ft, but if 36 ft2

were installed, the duct would be allowed to be 6 ft without penalty.  I am not sure what is intended; alternate wording
could be “relative to the installed vent area”

Revise text to read as follows:

Vent ducts and nozzles, with total lengths of less than one hydraulic diameter, relative to the calculated installed vent
area, irrespective of the duct area, shall not require a correction to increase the vent area.

As was stated in the substantiation, this needs to be clarified. The area limitation applies to the
installed vent area.

_______________________________________________________________________________________________
68-7     Log #10

_______________________________________________________________________________________________
James F. Koch, The Dow Chemical Company

68-11
None provided.

The requirement 6.8.4 c is confusing.  The listed requirement would lead one to believe that a vent
duct cross sectional area less than the vent area is acceptable and that isn’t true.  This is somewhat remedied by the
equation given in the figure, but this requirement is not explicitly stated here.  What is wrong with having a vent duct
area greater than 1.5 X the vent area?  Did you possibly mean that the vent duct area should be >= to 1.5X the vent
area?

No recommendation was provided by the submitter. Additionally the limitation on maximum
vent duct area is supported .
Reference: Hey, M., "Pressure Relief of Dust Explosions Through Large Diameter Ducts and Effects of changing the
Position of the Ignition Source," 1991, Vol 4, July, pp. 217-222
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Report on Comments  –  November 2012 NFPA 68
_______________________________________________________________________________________________
68-8     Log #8

_______________________________________________________________________________________________
Samuel A. Rodgers, Honeywell, Inc.

68-13
Add a new Section 6.9.5 prior to the current Section 6.9.5 and renumber as follows:

 If the process material has a "Degree of Health Hazard" (Health Hazard Rating) of 3 or 4 according to NFPA
704, deflagration venting through flame-arresting and particulate retention devices shall not be permitted inside
buildings.

Combustible dust is not completely oxidized during a vented deflagration. Vented material comprises
unburned dust, oxidized combustion products, plus partially burned "decomposition" products. Vent relief devices open
at a small fraction of the 6-10 atmosphere overpressures produced by typical confined dust deflagrations and the
maximum amount of unburned material is released when the ignition source is farthest from the vent. Unburned dust is
always released during venting and a cloud of dust plus various products can travel large distances from the vented
enclosure. Even with a flame-arresting and particulate retention device installed on the vent closure, some dust will
escape into the surrounding area. Alternative methods of explosion prevention or protection should be applied for "highly
toxic" combustible dusts, taking into consideration the potential for personnel exposure to released material during or
after the event. Consideration of the most appropriate means of explosion protection should include environmental
impact even if a "toxic" dust does not meet the "highly toxic" criteria in this Standard.

While an assessment of the risk of venting inside a building is required by Section 6.9.4, the acute
toxic hazard presented by the quantities of dust which might penetrate the particulate retention element should be
evaluated according to the recognized methodology of NFPA 704.

Add a new Section 4.2.1.4

 If the process material has a "Degree of Health Hazard" (Health Hazard Rating) of 3 or 4 according to NFPA
704, deflagration venting directed inside buildings shall not be permitted even when employing flame arresting and
particulate retention devices.
4.2.1.5 Where explosion protection is required and the process material has a "Degree of Health Hazard" (Health

Hazard Rating) of 3 or 4 according to NFPA 704, alternative protection measures described in NFPA 69 shall be applied
unless deflagration venting is supported by a risk assessment suitable to the AHJ.

Combustible dust is not completely oxidized during a vented deflagration. Vented material comprises
unburned dust, oxidized combustion products, plus partially burned "decomposition" products. Vent relief devices open
at a small fraction of the 6-10 atmosphere overpressures produced by typical confined dust deflagrations and the
maximum amount of unburned material is released when the ignition source is farthest from the vent. Unburned dust is
always released during venting and a cloud of dust plus various products can travel large distances from the vented
enclosure. Even with a flame-arresting and particulate retention device installed on the vent closure, some dust will
escape into the surrounding area. Alternative methods of explosion prevention or protection should be applied for "highly
toxic" combustible dusts, taking into consideration the potential for personnel exposure to released material during or
after the event. Consideration of the most appropriate means of explosion protection should include environmental
impact even if a "toxic" dust does not meet the "highly toxic" criteria in this Standard.

The proposed language has been moved into Chapter 4, so as to have a wider range of
applicability as material of such toxicity should not be vented at all where any exposure is possible. A risk assessment
acceptable to the AHJ can allow for such venting.
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Report on Comments  –  November 2012 NFPA 68
_______________________________________________________________________________________________
68-9     Log #CC4

_______________________________________________________________________________________________
Technical Committee on Explosion Protection Systems,

68-14
Revise 7.1 as in word document.

Revise Section 7.1 as follows:
7.1 Introduction.
7.1.1* This chapter applies to shall apply to the design of deflagration vents for enclosures that contain a flammable

gas or combustible mist with and which have an L/D of less than or equal to 5 that contain a gas or mist.
7.1.1.1 It is intended that thisThis chapter shall be used in conjunction 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 a deflagration venting vent for an enclosure containing a combustible mists shall be based on the

a value of Su for propane equal to of 0.46 m/sec (46 cm/sec) unless a value of Su applicable to the mist of a particular
substance is determined by test. specific test data are available.

This Comment makes editorial revisions to clarify the introduction to Chapter 7.
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Report on Comments  –  November 2012 NFPA 68
_______________________________________________________________________________________________
68-10     Log #CC2

_______________________________________________________________________________________________
Technical Committee on Explosion Protection Systems,

68-14
Revise Section 7.2 from the ROP as follows:

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).

***Insert Equation 7.2.1(a)***

***Insert Equation 7.2.1(b)****

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),
ñu = 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,
ë = 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.

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.

***Insert Equation 7.2.1.1***

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)

When Pred is greater than 0.5 bar, Tthe minimum required vent area, Av0, shall be determined from Equation
7.2.1a 2(a) and Equation 7.2.1b2(b).

***Insert Revised Equation 7.2.2(a)****

***Insert Revised Equation 7.2.2(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-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-absg),
P0 = the enclosure pressure prior to ignition (bar-abs),
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Report on Comments  –  November 2012 NFPA 68
Su = fundamental burning velocity of gas-air mixture (m/sec),
ñu = 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,
ãb = 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,
ë = 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.

7.2.12.1 The internal surface area, As, in Equation 7.2.12a shall be determined according to Section 7.2.45
7.2.12.2 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..
7.2.12.3 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.
The value of l for the gas and particular enclosure shall be determined according to Section 7.2.56.
The of the enclosure shall be determined according to Section 6.4.

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

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

The enclosure internal surface area, , in Equation 7.2.12 includes the roof or ceiling, walls, floor, and vent
area and shall be based on simple geometric figures.

Surface corrugations shall be neglected, as well as minor deviations from the simplest shapes.
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 for the basic geometry of the major structure.
The internal surface of any adjoining rooms shall be included.

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

The baseline value, ë0, of ë shall be calculated from Equations 7.2.56.1(a) through 7.2.56.1(f).

***Insert Equation 7.2.6.1(a)***

***Insert Equation 7.2.6.1(b)***

***Insert Equation 7.2.6.1(c)***

***Insert Equation 7.2.6.1(d)***

***Insert Revised Equation 7.2.6.1(e)***

***Insert Equation 7.2.6.1(f)***

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
? = 0.39,
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Report on Comments  –  November 2012 NFPA 68
â1 = 1.23,
â2 = 0.0487 m/sec.

* 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).

When Aobs is < 0.4As, ë1 = ë0 as determined in 7.2.65.1.
When Aobs is > 0.4As, ë1 shall be determined from Equation 7.2.65.4.

For values less than 2.5, ë = ë1.
For values from 2.5 to 5, and for no higher than 2 bar, (lamda) shall be calculated as follows:

***Insert Equation 7.2.6.6***

Equations for determining l 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.

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

The value of l 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.

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

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
7.2.12a shall be permitted to be reduced as described in 7.2.67.2 and 7.2.67.4.

A partial volume fill fraction Xr shall be calculated as:

***Insert Equation 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.

If Xr < Pred/Pmax1, the minimum required vent area shall be calculated from the following equation.

***Insert Equation 7.2.7.3***

where:
= vent area for partial volume deflagration
= vent area for full volume deflagration as determined from Equation 7.2.1(a) or 7.2.1.4(a)
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Report on Comments  –  November 2012 NFPA 68
= fill fraction > Ð

Ð = /

If X > Pred/Pmax, Av1=Av0.

This Comment adds an incompressible flow equation in addition to the ROP choked flow equation to
more properly address vent areas required at low Pred values. The incompressible flow equation provides better
correlation with data that had not been analyzed at the ROP stage. The crossover point between the two equations was
chosen to minimize the differential in the areas calculated. Units were changed from bar-abs to bar-g to remain
consistent with the rest of the document and this resulted in modifications to the equations. With extension of the
incompressible flow equation to higher Pred values than previously permitted, the committee increased the minimum
difference between Pstat and Pred when Pred is greater than 0.1 bar, to provide additional conservatism in the absence
of a correlation to the data.

_______________________________________________________________________________________________
68-11     Log #17

_______________________________________________________________________________________________
Timothy J. Myers, Exponent, Inc.

68-24
Delete paragraph 8.2.6.8 and annex material A.8.2.6.8.

As stated in the original proposal, no basis has been provided for the 70% penalty factor that can be
reviewed by TC members.  It has been communicated to me that this correction factor is based upon modeling of the
1999 Jahn Foundry explosion in Springfield, MA and explosion venting analysis contained in the Joint Foundry
Explosion Investigation Team Report (Joint Foundry Report).  This report does not describe explosion venting analysis. 
Notably, the KSt values of the virgin resin dust contained in the report were based upon testing performed at the OSHA
Salt Lake Laboratory using the USBM 20-L vessel, which is known to produce a KSt that is significantly lower than the
ASTM E1226 method.  The Joint Foundry Report lists a KSt value of 51 bar-m/s for the resin and 25 bar-m/s for
Pittsburgh coal.  Those values should not be used for evaluating explosion venting using the NFPA 68 methodology;
values obtained using the ASTM E1226 method should be used.  If this 70% safety factor is based upon calculations
using OSHA’s values, the analysis is not correct.  I participated in the investigation of the incident and collected samples
of virgin resin powder and accumulations of resin powder in duct work and submitted those samples for testing at
Kidde-Fenwal in Holliston, MA.  I personally observed this testing and it was performed in accordance with ASTM
E1226.  That testing found a KSt of 241 bar-m/s for virgin phenolic resin, 179 bar-m/s for material that had accumulated
in ductwork, and 124 bar-m/s for Pittsburgh coal.  As expected, the virgin phenolic resin and Pittsburgh coal values are
approximately 5 times higher than those measured by OSHA.  If the analysis that forms the basis of the 70% penalty
factor is based upon OSHA test results, rather than ASTM E1226 results, a 70% penalty factor would not be required.
Note: Supporting material is available for review at NFPA Headquarters.

The substantiation that is provided is not correct in claiming that the 70% adjustment is based
on low Kst values found by OSHA. Additional factors were considered by the committee at the time including the
potential for flame jet ignition during secondary events. While the committee agrees that the current 70% factor is likely
conservative, more definitive analysis of large scale secondary dust explosions is required before a change to this value
can be considered.
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_______________________________________________________________________________________________
68-12     Log #11

_______________________________________________________________________________________________
James F. Koch, The Dow Chemical Company

68-26, 68-25
Revise text to read as follows:

For hinged panels, multiply the right side of equation 8.2.8 by 1.1.
There is a tremendous amount of conservatism already built into vent sizing.  This includes using

worst case values of the deflagration index when measuring it for a particular material.  It is also always assumed that
this worst case condition exists in a process vessel, when in reality it usually does not.  Fine tuning the vent area to
account for a 3% difference in round vs. rectangular translating panels makes absolutely no sense.  In fact, vents for
process vessels come in standard sizes.  It is very unusual that a vent area calculation will come out to have the exact
vent area of a standard vent panel.  In that case, the next larger or maybe even a couple of sizes larger panel will be
installed.  (Standard sizes, 24 inch for example, of vents are stock items and are usually much cheaper than a vent that
may be available, but needs to be a special run, 20 inch for example.)  This more than accounts for the 3% difference
between a round or rectangular vent.  Addition of this requirement overly complicates the standard and adds no value.
Increasing the vent area for a hinged panel appears appropriate.  It does, however, seem inappropriate to account for
the difference between round and rectangular vents.  Why not just say to increase the vent area by 10% if the type of
panel used is hinged?  This is more than adequate given the accuracy of these calculations.

Delete Table 8.2.8
Add text for a new limitation under Equation 8.2.8 in the ROP:

where:
Av2 = vent area calculated by Section 8.2.2.6, Equation 8.2.6.7, or Equation 8.2.6.8, as applicable
M = mass of vent panel (kg/m2)
Fsh = 1 for translating panels or 1.1 for hinged panels

While the commenter did not provide a location for the suggested text, the committee accepts
the commenter's change and implemented it in the limitations for the application of equation 8.2.8 in the ROP.

_______________________________________________________________________________________________
68-13     Log #14

_______________________________________________________________________________________________
John E. Going, Fike Corporation

68-28
Revise text to read as follows:

8.4.1 …..or less than -0.2 bar (-20 kPa)   remove this text
*8.4.2  When the initial pressure is less than -0.2 bar (-20 kPa), Equations 8.4.1 shall be permitted to be used without

the conditions listed in 8.4.1
A.8.4.2  Many processes which operate under vacuum conditions will require protection by venting.  The use of

Equation 8.4.1 has been evaluated for its’ applicability to sub ambient operating conditions (<-0.2 bar).   Comparison of
the calculated vent areas using 8.4.1 was made to areas calculated using 8.2.2 assuming Pinit was 0.0.  A variety of
Pinit, Pstat, Pred and Kst conditions were evaluated.  Generally, the use of 8.2.2 gave vent areas equal to or less that
8.4.1 and thus conservative.  In a few conditions associated with high Kst’s, 8.4.1 gave vent areas less that found by
8.2.2 by 5-10%.  Since the deflagration could start at atmospheric as well as subambient pressure, it is recommended
that both calculations be performed and the larger area used.

Allows the user to know that vent area calculations may be performed for subambient conditions but
that the possibility of an atmospheric deflagration must be considered.  Allows the application of venting to subambient
conditions without the restriction of M being less than MT.  Allows the use of vent ducting.

See the Committee Action on Committee Comment 68-15 (Log CC#3).
This proposed change has been implemented into Committee Comment 68-15 (Log CC#3).
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_______________________________________________________________________________________________
68-14     Log #4

_______________________________________________________________________________________________
Samuel A. Rodgers, Honeywell, Inc.

68-28
Modify the form of Equation 8.4.1 to indicate it as a ratio to the basic vent area, similar to the other

vent area adjustment methods.
The method for sub or elevated initial pressure is the only one of the various methods that is not

formulated as a ratio to the basic vent area.  The suggested modification will make the application of the sub or elevated
pressure correction consistent with the other adjustment methods.  This change coordinates with the submitter’s
comment to update Table 8.5.10.

See the committee action on 68-15 (Log #CC3).
This proposed change has been implemented into 68-15 (Log #CC3).
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_______________________________________________________________________________________________
68-15     Log #CC3

_______________________________________________________________________________________________
Technical Committee on Explosion Protection Systems,

68-28
Revise 8.4.1 as follows:

8.4.1* When enclosure pressure is initially greater than 0.2 bar (20 kPa) or less than -0.2 bar (-20 kPa), Avep/Av0 shall
be determined from the following equation:

Change Equation 8.4.1 as follows:

***Insert Equation 8.4.1 as modified****

A.8.4.1 There are no additional conditions on the use of Equation 8.4.1 when enclosure pressure is initially less than
-0.2 bar.
8.4.2* When enclosure pressure is initially less than -0.2 bar, the vent area correction in Equation 8.4.1 shall be

evaluated over the range between operating pressure and atmospheric pressure and the largest vent area correction
applied.
A.8.4.2 Figure A.8.4.2 shows typical results for evaluation of Equation 8.4.1 over a range of initial pressures at the

same value of Pstat. Such an evaluation is necessary to determine the maximum value of the correction factor over the
range between operating pressure and atmospheric pressure. While ignition cannot occur at very low initial pressures,
the equation calculates a greatly reduced vent area for these conditions. A maximum value of the vent area correction
occurs somewhere in the range of -0.2 and -0.5 bar. Since the ignition could occur at any pressure between operation
conditions and atmospheric pressure, sizing for the maximum correction within this range is appropriate. The form of the
equation does not allow evaluation above a positive initial pressure greater than Pstat.  Similarly, the equation does not
allow evaluation when 1/Πeffective is less than 1.

***Insert a new Figure A.8.4.2***

8.4.3 When enclosure pressure is initially less that -0.2 bar, it shall be permitted to use a value of 1.1 as the vent area
correction for this section.
8.4.4 When enclosure pressure is initially greater than 0.2 bar, deflagration vents shall only be permitted 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 adjustment

8.4.5 When the initial pressure is between -0.2 bar and 0.2 bar, Avep=Av1

Revise Equations 8.2.6.7 and 8.2.6.8 as follows:

***Insert Revised Equation 8.2.6.7***

***Insert Revised Equation 8.2.6.8***

Revise Figure 8.1.1.4 as follows:

***Insert Revised Figure 8.1.1.4 ***

Update Figure 8.5.10 as follows:
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***Insert Figure 8.5.10***

This Committee Comment first looks to meet what had been recommended in Comment (Log #14) in
allowing for the sub-atmospheric situations to use the corrections in equation 8.4.1 without needing to meet all of the
conditions that had been listed. Comment (Log #4) was also addressed through this change by modifying equation 8.4.1
with a slight modification. These changes required updates to Figure 8.1.1.4 and Figure 8.5.10 which have been
addressed in this Committee Comment.

_______________________________________________________________________________________________
68-16     Log #3

_______________________________________________________________________________________________
Samuel A. Rodgers, Honeywell, Inc.

68-18
Update Table 8.5.10.

******Insert Table 8.5.10 Here******

Table 8.5.10 should be modified to include sub-atmospheric initial pressure and also more clearly
indicate the limitations on application of the models.

See the committee action on 68-15 (Log #CC3).
This table has been modified and implemented into 68-15 (Log #CC3).
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Table 8.5.10  Combination Rules and Limitations for NFPA 68 Dust Models 

Vent ducts  Pintial < 1.2 bar‐abs 

1 < L/D < 6 

Allow turbulence 

Panel density < 40 kg/m2 

Allow partial volume 

No elevated pressure 

 (calculate vent duct effect last) 

Partial volume  Pinitial < 1.2 bar‐abs 

1 < L/D < 6  

Allow turbulence 

Panel density < 40 kg/m2 

Allow vent ducts 

No elevated pressure 

 (calculate vent duct effect last) 

Panel inertia  Pinitial < 1.2 bar‐abs 

1 < L/D < 6  

Allow turbulence 

Allow partial volume 

Allow vent ducts 

No elevated pressure 

 (calculate vent duct effect last) 

Elevated pressure  1.2 < Pinitial < 5 bar‐abs  

1 < L/D < 6  

Turbulence (vaxial and vtan) < 20 m/s 

Panel density < MT and < 40 kg/m
2 

Full volume, no partial volume 
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No vent ducts 

(calculate elevated pressure effect last) 

Sub‐Atmospheric pressure  Pinitial < 0.8 bar‐abs 

1 < L/D < 6 

Allow turbulence 

Panel Density < 40 kg/m2 

Allow partial volume 

Allow vent ducts 

(calculate vent duct effect last) 
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Table 8.5.10  Combination Rules and Limitations for NFPA 68 Dust Models 

Model  Application 
Vent Ducts 0.8 < Pintial < 1.2 bar-abs 

1 < L/D < 6 
Allow turbulence 
Panel Density < 40 kg/m2 
Allow partial volume 
No elevated or sub-atmospheric pressure 
 (calculate vent duct effect last) 

Partial Volume 0.8 < Pinitial < 1.2 bar-abs 
1 < L/D < 6  
Allow turbulence 
Panel Density < 40 kg/m2 
Allow vent ducts 
No elevated or sub-atmospheric pressure 
 (calculate vent duct effect last) 

Panel Inertia 0.8 < Pinitial < 1.2 bar-abs 
1 < L/D < 6  
Allow turbulence 
Allow partial volume 
Allow vent ducts 
No elevated or sub-atmospheric pressure 
 (calculate vent duct effect last) 

Elevated or Sub-Atmospheric Pressure 1.2 < Pinitial < 5 bar-abs or 
Pinitial < 0.8 bar-abs 
1 < L/D < 6  
Turbulence (vaxial and vtan) < 20 m/sec 
Panel Density < MT and < 40 kg/m2 
Full volume, no partial volume 
No vent ducts 
(calculate elevated/sub-atmospheric 
pressure effect last) 
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_______________________________________________________________________________________________
68-17     Log #2

_______________________________________________________________________________________________
Samuel A. Rodgers, Honeywell, Inc.

68-32
Revise text to read as follows:

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.(a)* 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.(b)* 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.

Where the volume occupied by the filter elements is removed according to Section 8.7.1, the method for
calculating the volume occupied by the filters is dependent on the distance between the filters as follows and
summarized in Table 8.7.2:
(a) For round or elliptical cross section filters where the distance between the outer perimeters does not exceed the

radius (or the minimus) of the filters, the volume can be calculated as a block to include the space between the filters.
(b) For round or elliptical cross section filters where the distance between the outer perimeters is greater than the

radius (or the minimus) of the filters, the volume can be calculated as the volume of each filter multiplied by the total
number of filters.
(c) For flat panel filters, calculate the volume of each filter and multiply by the total number of filters.  Calculating the

volume as a block is not permitted for flat panel filters.

******Insert Table 8.7.2 Here******

Where the requirements of Section 8.7.1 are not met, Locate the vent closure adjacent to the filter elements
by calculating calculate the total dirty volume of the enclosure on the dirty side of the tube sheet and includeing 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.

Renumber existing Section 8.7.2 as Section 8.7.4, and so on.
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 exceed 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.

One way to provide a clear path is to separate the vent closure from the filter elements.  Figure
A.8.7.1(a)(1) shows the vent closure below the filter elements for standard vertical bags, while Figure A.8.7.1(a)(2)
shows the vent closure equivalently separated for horizontal cartridges by locating the vent area under the cartridges
(Version 1) or to the side (Version 2).  The figures provided here are representative of current practices.

******Insert Figure A.8.7.1(a)(1) Here******
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******Insert Figure A.8.7.1(a)(2) Here******

Another approach to provide a clear path is to provide a flow area equivalent to the vent area immediately
adjacent to the vent.  Figures A.8.7.1(b)(1) and A.8.7.1(b)(2) show a side view and plan view, respectively, for vertical
elements.  Figures A.8.7.1(b)(3) and A.8.7.1(b)(4) show an end view and side view, respectively, for Version 1 of the
horizontal elements while Figure A.8.7.1(b)(5) shows an end view for Version 2 of the horizontal elements.

******Insert Figure A.8.7.1(b)(1) Here******

******Insert Figure A.8.7.1(b)(2) Here******

******Insert Figure A.8.7.1(b)(3) Here******

******Insert Figure A.8.7.1(b)(4) Here******

******Insert Figure A.8.7.1(b)(5) Here******

Figure A.8.7.3, in comparison to Figures A.8.7.1(a)(1) and A.8.7.1(b)(1) shows a situation for vertical elements
where neither separation nor clear path is provided.  A similar situation can exist for horizontal elements.

******Insert Figure A.8.7.3 Here******

Log CP-12 appropriately suggests that there are more design options where the filter element volume
can be subtracted from the dirty-side volume and that the figures should be annex material.

Revise Text and Figures as follows:
Revise text to read as follows:

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.(a)* 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.(b)* 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.

Where the volume occupied by the filter elements is removed according to Section 8.7.1, the method for
calculating the volume occupied by the filters is dependent on the distance between the filters as follows and
summarized in Table 8.7.2:
(a) For round or elliptical cross section filters where the distance between the outer perimeters does not exceed the

radius (or the minimus) of the filters, the volume can be calculated as a block to include the space between the filters.
(b) For round or elliptical cross section filters where the distance between the outer perimeters is greater than the

radius (or the minimus) of the filters, the volume can be calculated as the volume of each filter multiplied by the total
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number of filters.
(c) For flat panel filters (also called envelope, flat pocket filters), calculate the volume of each filter and multiply by the

total number of filters.  Calculating the volume as a block is not permitted for flat panel filters.

******Insert Table 8.7.2 Here******

Where the requirements of Section 8.7.1 are not met, Locate the vent closure adjacent to the filter elements
by calculating calculate 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.

Renumber existing Section 8.7.2 as Section 8.7.4, and so on.

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 exceed 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.

One way to provide a clear path is to separate the vent closure from the filter elements.  Figure
A.8.7.1(a)(1) shows the vent closure below the filter elements for standard vertical bags, while Figure A.8.7.1(a)(2)
shows the vent closure equivalently separated for horizontal cartridges by locating the vent area under the cartridges
(Version 1) or to the side (Version 2).  The figures provided here are representative of current practices.

******Insert Figure A.8.7.1(a)(1) Here******

******Insert Figure A.8.7.1(a)(2) Here******

Another approach to provide a clear path is to provide a flow area equivalent to the vent area immediately
adjacent to the vent.  Figures A.8.7.1(b)(1) and A.8.7.1(b)(2) show a side view and plan view, respectively, for vertical
elements.  Figures A.8.7.1(b)(3) and A.8.7.1(b)(4) show an end view and side view, respectively, for Version 1 of the
horizontal elements while Figure A.8.7.1(b)(5) shows an end view for Version 2 of the horizontal elements.

******Insert Figure A.8.7.1(b)(1) Here******

******Insert Figure A.8.7.1(b)(2) Here******

******Insert Figure A.8.7.1(b)(3) Here******

******Insert Figure A.8.7.1(b)(4) Here******

******Insert Figure A.8.7.1(b)(5) Here******

Figure A.8.7.3, in comparison to Figures A.8.7.1(a)(1) and A.8.7.1(b)(1) shows a situation for vertical elements
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where neither separation nor clear path is provided.  A similar situation can exist for horizontal elements.

******Insert Figure A.8.7.3 Here******

Where the figures, used the term, "clear path to vent," additional wording was added to clarify
that the path is intended to be equal to or greater than the vent area. Additional terms were added to describe flat panel
filters.
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Table 8.7.2  Filter Element Spacing Criteria 
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Figure A.8.7.1(a)(1)  Vent Area Separated from Vertical Filter Elements 
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Figure A.8.7.1(a)(2)  Vent Area Separated from Horizontal Filter Elements 
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Figure A.8.7.1(b)(1)  Free Area Normal to Vent for Vertical Filter Elements – 
Side View 
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Figure A.8.7.1(b)(2)  Free Area Normal to Vent for Vertical Filter Elements – 
Plan View 
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Figure A.8.7.1(b)(3)  Free Area Normal to Vent for Horizontal Filter Elements 
– Version 1 End View 
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Figure A.8.7.1(b)(4)  Free Area Normal to Vent for Horizontal Filter Elements 
– Version 1 Side View 
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Figure A.8.7.1(b)(5)  Free Area Normal to Vent for Horizontal Filter Elements 
– Version 2 End View 
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Figure A.8.7.3  Insufficient Separation for Vertical Filter Elements 
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Table 8.7.2  Filter Element Spacing Criteria 
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Figure A.8.7.1(a)(1)  Vent Area Separated from Vertical Filter Elements 
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Figure A.8.7.1(a)(2)  Vent Area Separated from Horizontal Filter Elements>> 
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Figure A.8.7.1(b)(1)  Free Area Normal to Vent for Vertical Filter Elements – Side View 
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Figure A.8.7.1(b)(2)  Free Area Normal to Vent for Vertical Filter Elements – Plan View 
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Figure A.8.7.1(b)(3)  Free Area Normal to Vent for Horizontal Filter Elements – Version 1 End View 
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Figure A.8.7.1(b)(4)  Free Area Normal to Vent for Horizontal Filter Elements – Version 1 Side View 
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Figure A.8.7.1(b)(5)  Free Area Normal to Vent for Horizontal Filter Elements – Version 2 End View 
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Figure A.8.7.3  Insufficient Separation for Vertical Filter Elements 
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_______________________________________________________________________________________________
68-18     Log #5

_______________________________________________________________________________________________
Samuel A. Rodgers, Honeywell, Inc.

68-34
Modify the proposal on bucket elevators and include a summary table of vent spacing distances as

well as modification in the case of using plastic buckets.

* Bucket elevators shall be classified as single casing (single leg) or double casing (twin leg) designs.
A single casing design has buckets moving both upward and downward within the same casing.  A double

casing design has one casing enclosing the buckets as they move upward and another casing enclosing the buckets as
they move downward.

The boot of a bucket elevator is the inlet section at the lower elevation while the head is the outlet section at
the higher elevation.

Vent areas shall be not less than the cross sectional area of each leg and at a minimum shall be fitted both at
the head and as close to the boot as practicable.

Where a vent is not installed directly on the boot, a vent shall be installed on each casing at a distance from the
boot less than or equal to the smaller of 6 meters or the additional vent spacing distance per Table 8.8.3.1.

The owner/operator shall be permitted to choose a design Pred of either 0.5 or 1.0 barg.
Additional vents shall be installed in each casing at center-to-center spacing distance along the elevator axis

based on the bucket elevator classification, KSt of the material being handled and design Pred as in Table 8.8.3.2.

******Insert Table 8.8.3.2 Here******

Changing from metal to plastic buckets has been demonstrated to increase the explosion pressures,
attributed to lower heat adsorption.  It is recommended to increase the corresponding elevator design Pred of 0.5 or 1.0
barg in Table 8.8.3.2 as in Table A.8.8.3.2 when plastic buckets are used.

******Insert Table A.8.8.3.2 Here******

* At each vent location, the total vent area shall be not less than the cross-sectional area of each leg.
Vent area can be located on the bucket face, the sides, or both as suitable for the installation.

Vent closures shall have Pstat less than or equal to 0.1 bar (note: as low as possible).
See below.

The method for sub or elevated initial pressure is the only one of the various methods that is not formulated as a ratio
to the basic vent area.  The suggested modification will make the application of the sub or elevated pressure correction
consistent with the other adjustment methods.  This change coordinates with the submitter’s comment to update Table
8.5.10.
A tabular representation of the vent spacing criteria is clearer for the user.  Vent spacing for single casing elevators

was modified for consistency with Holbrow, et al.  The following graph was used to determine vent spacing for double
casing elevators, based on Holbrow, et al.

******Insert Figure 11 Here******

The recommendation of VDI-2263 Blatt 8.1 is proposed to address identified higher pressures when plastic buckets are
used in place of metal.
References:
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[1]  VDI 2263 Blatt 8.1: Staubbrände und Staubexplosionen; Gefahren, Beurteilung, Schutzmaßnahmen; Brand- und

Explosionschutz an Elevatoren (Dust fires and dust explosions; Hazards, Assessment, Protective measures; Fire and
explosion protection on elevators). Verein Deutscher Ingenieure, Berlin: Beuth Verlag, 2011.
[2]  Holbrow, P., Lunn, G.A. & Tyldesley, A. Explosion venting of bucket elevators. Journal of Loss Prevention in the

Process Industries 15, 10 (2002).

Modify the proposal on bucket elevators and include a summary table of vent spacing distances as well as modification
in the case of using plastic buckets.

* Bucket elevators shall be classified as single casing (single leg) or double casing (twin leg) designs.
A single casing design has buckets moving both upward and downward within the same casing.  A double

casing design has one casing enclosing the buckets as they move upward and another casing enclosing the buckets as
they move downward.

The boot of a bucket elevator is the inlet section at the lower elevation while the head is the outlet section at
the higher elevation.

Vent areas shall be not less than the cross sectional area of each leg and at a minimum shall be fitted both at
the head and as close to the boot as practicable.

Where a vent is not installed directly on the boot, a vent shall be installed on each casing at a distance from the
boot less than or equal to the smaller of 6 meters or the additional vent spacing distance per Table 8.8.3.1.

The owner/operator shall be permitted to choose a design Pred of either 0.5 or 1.0 barg.
The casing(s), head, and boot shall all be designed for the same Pred chosen from 8.8.3.1.

Additional vents shall be installed in each casing at center-to-center spacing distance along the elevator axis
based on the bucket elevator classification, KSt of the material being handled and design Pred as in Table 8.8.3.2.

******Insert Revised Table 8.8.3.2 Here******

Changing from metal to plastic buckets has been demonstrated to increase the explosion pressures.
attributed to lower heat adsorption.  It is recommended to increase the corresponding elevator design Pred of 0.5 or 1.0
barg in Table 8.8.3.2 as in Table A.8.8.3.2 when plastic buckets are used. The data in Table A.8.8.3.2 is based on
Holbrow, P., Lunn, G.A. & Tyldesley, A. Explosion venting of bucket elevators. Journal of Loss Prevention in the
Process Industries 15, 10 (2002).

******Insert Table A.8.8.3.2 Here******

* At each vent location, the total vent area shall be not less than the cross-sectional area of each leg.
Vent area can be located on the bucket face, the sides, or both as suitable for the installation.

For Kst values less than 100 bar-m/sec where a Pred of 0.2 bar is selected, vents shall be placed at an interval
not exceeding 6 m on the leg(s).

Vent closures shall have Pstat less than or equal to 0.1 bar (note: as low as possible).

Include both of the references in the submitter's substantiation to Annex K.
The committee action clarifies that the Pred chosen is meant to be applied to the casing(s),

head, and boots.  A new column was added to Table 8.8.3.2 to include a design option for elevators with a Pred of less
than 0.2 bar that is supported from the same test data.
Although test data has shown increase in explosion pressures when switching from metal to plastic buckets, the

committee is not convinced as to the actual reason for this change and deleted the submitter's reason.
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68_F2012_ROC_Log #5_Table 8.8.3.2_Rec 

Table 8.8.3.2  Additional Vent Spacing 

 KSt, bar-m/sec 
For Pred =0.5 barg, 
Spacing (meters) 

Pred = 1.0 barg, 
Spacing 
(meters) 

Double Casing (twin-leg) <100 None required None required 

100 - 150 10 19 

151 - 175 4 8 

176 - 200 3 4 

>200 N/A 3 

Single Casing (single-leg) <100 None required None required 

100-150 7 14 

151 - 175 4 5 

176 - 200 3 4 

>200 N/A 3 
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Table A.8.8.3.2  Enclosure Strength 
Adjustment for Plastic Buckets [1] 

KSt, bar-m/sec Percent Increase 

<100 20% 

100-150 35% 

151-200 50% 
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68 for 176-200 
KSt

68 for 151-175 
KSt

68 for 100-150 
KSt
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 Table 8.8.3.2  Additional Vent Spacing 

 KSt, bar-m/sec 

 
For Pred ≤ 0.2 bar, 
Spacing (meters) 

For Pred ≤ 0.5 bar, 
Spacing (meters) 

Pred ≤ 1.0 bar, 
Spacing (meters) 

Double Casing (twin-
leg) 

<100 6 None required None required 

100 - 150 3 10 19 

151 - 175 N/A 4 8 

176 - 200 N/A 3 4 

>200 N/A N/A 3 

Single Casing (single-
leg) 

<100 N/A* None required None required 

100-150 N/A 7 14 

151 - 175 N/A 4 5 

176 - 200 N/A 3 4 

>200 N/A N/A 3 

* For Pred ≤0.3 bar vent spacing of 6 meters is appropriate 
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Table A.8.8.3.2  Enclosure Strength Adjustment for 
Plastic Buckets [1] 

KSt, bar-m/sec Percent Increase 

<100 20% 

100-150 35% 

151-200 50% 
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_______________________________________________________________________________________________
68-19     Log #12

_______________________________________________________________________________________________
James F. Koch, The Dow Chemical Company

68-37
Revise text to read as follows:

8.10.1 Where bin vents (air material separators) are installed in common with 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 all or a portion of the venting on the bin vent surface in accordance with the following

proportions:

Av,bin vent ≤ Abin vent

Av,silo=Av,total – Av, bin vent

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,bin vent is the vent area of the bin vent/collector
Abin vent is the total flow area between the bin vent and the silo based on the dimension of the connection between the bin
vent and the silo.

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.

The proposed Av,bin vent equation in 8.10 d) is too restrictive. It does not allow placing the entire vent
area on the bin vent. Having the entire vent area installed on the bin vent is acceptable in some situations. It can be
acceptable to install the entire vent area on the bin vent if the flow area of the direct connection between the bin vent
and the silo is greater than or equal to the vent area installed on the bin vent. If this is the case, then the path between
the bin and the bin vent will not restrict flow to the explosion vents.

See the sketch below for an example.

***INSERT ARTWORK 68_L12_FIG_S HERE***

In this situation, the bin vent is directly connected to the silo. There is no cone or narrow transition section to restrict
flow area between the bin vent and the silo. The total amount of vent area that can be installed on the bin vent is less
than or equal to the flow area between the bin vent and the silo. For example, if the flange connecting the bin vent to the
silo is a 3 foot x 3 foot rectangular flange then up to 9 ft2  vent area could be installed on the bin vent to vent the silo/bin
vent combination. Typical situations that might allow installing the entire vent area on the bin vent include systems were
the silo is relatively small with respect to the bin vent and/or when the dust being processed has a relatively low Kst
value.

Add a new Section 8.10.2
8.10.2 Where the open area of the connection between the bin vent and the silo is greater than or equal to the vent
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area required for the combined volume, it shall be permitted to locate all, or any portion of the venting, on the bin vent
surface.
8.10.2.1 When applying 8.10.2 the clear path requirements of 8.7 shall apply.

The committee has provided the allowance to provide all of the venting on the bin vent in a new
section 8.10.2 in situations such as those described by the submitter.

_______________________________________________________________________________________________
68-20     Log #7

_______________________________________________________________________________________________
John E. Going, Fike Corporation

68-6
Revise text to read as follows:

Such a vent shall may be tethered. Tethering, when used, should be shown to be effective by appropriate testing.
It seems that there is a conflict between the new definition of Translating Vent, Sections 3.3.35.1,

10.3.2.1, 10.3.1.3. and 10.4. The definition permits fragmentation but only suggests tethering.  Section 10.3.1.3 probably
doesn’t apply (closures..swing outward), but it does states that “Materials than tend to fragment and act as shrapnel
shall not be used.” Section 10.3.2.1 which addresses the fasteners requires tethering when personnel may be struck by
flying vent closures. Section 10.4 particularly the annex, describes restraints.
I am not sure of the level of conflict but wanted to at least raise the issue.

Revise A.3.3.35.1 as follows:
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.

The committee agrees that the second sentence of this Section should be deleted. The
Committee does not see a practical application to tethering fragmentation vents.

_______________________________________________________________________________________________
68-21     Log #15

_______________________________________________________________________________________________
Martin P. Clouthier, Professional Loss Control Inc.

68-34
NFPA standards for certain types of facilities may not require deflagration venting for bucket

elevators that meet criteria, such as low belt speed or large buckets. The exemptions allowed in these standards are
occupancy-specific, and reflect industry risk acceptance rather than the assertion that a deflagration is not possible
under the stated conditions.

Certain occupancy-specific NFPA standards allow exceptions to the requirement of deflagration
venting for bucket elevators (e.g., NFPA 61 states that the “exemption is based on reports that low belt speeds with
large buckets substantially reduce dust concentrations”). Although not explicitly stated, the exemptions seem to be
based on industry risk acceptance, rather than absence of loss history. An explanation in the annex of NFPA 68 would
allow users to understand the reason for inconsistent requirements between NFPA 68 and occupancy standards.

The role of NFPA 68 is to provide information on how to provide adequate venting, not on when
to provide it, which is the scope of other NFPA Standards.
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_______________________________________________________________________________________________
68-22     Log #CC5

_______________________________________________________________________________________________
Technical Committee on Explosion Protection Systems,

68-14
Change the title of Annex D to "Deflagration Characteristics of Select Flammable Gases"

Move Current Annex E material (from the ROP), E.1 and Table E.1, to a new D.2. Delete reference 110 and update
subsequent references.
Add a new Annex E Titled "Estimating Fundamental Burning Velocity" as follows: (from the word document)

Fundamental burning velocity, , is taken as the largest value of laminar burning velocity, S, obtained by any mixture
of a flammable gas in air. is determined experimentally and is a characteristic of any particular fuel whether as a
single component or mixture of flammable components.
The value of can be estimated using the method given below where an experimental value of is not available.

Other methods can be used to estimate Su, such as the MESG correlation in Schampel[ ].
Britton (2002) proposed the following the following correlation for estimating S
Reference: Britton, L.G. (2002) “Using Heats of Oxidation to Evaluate Flammability Hazards,” Process Safety

Progress, 21(1): 1-24.

***Insert Equation E.1(a)***

where:
Su = Fundamental burning velocity, cm/s
ΔHc = Heat of combustion of the fuel, kcal/mole
X = Stoichiometric ratio of oxygen to fuel

For fuel species consisting of carbon, hydrogen, oxygen, nitrogen, or halogens (CcHhOmNnXx,) with stoichiometric
coefficients c, h, m, n, x, the stoichiometric ratio of oxygen to fuel is calculated as follows:

***Insert Equation E.1(b)***

X can be used to calculate the stoichiometric ratio of the fuel in air as follows:

***Insert Equation E.1(c)***

Example:
Methane (CH4)
ΔHc = -192 kcal/mole fuel
X = c + (h-x-2m)/4  =  1 + (4-0-0)/4 = 2
-ΔHc/X = (192 kcal/mole fuel) / (2 moles fuel per mole of oxygen)  =  96 kcal/mole oxygen

Figure E.2 is from Britton (2002) and compares the predictions made with the expression given above with laminar
burning velocity (LBV) data.  The LBV data is from NFPA 68 (NACA tube data with a reference value of 46 cm/s for
propane).

***Insert Figure E.1***

Whether values for unlisted materials are estimated or determined by test, these must be adjusted to the basis 46 cm/s
burning velocity of propane. This is calculated using a single point ratio of the tested or estimated value for propane to
the accepted value of 46 cm/s as in equation E.2. The test for propane and test for the new material should be
performed using the same method and conditions.
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***Insert Equation E.2***
The committee recognizes that the Annex D listing of fundamental burning velocities is not   an

exhaustive list and users will need to determine a burning velocity for their materials. This addition provides options for
doing so and ensures that the values generated are consistent with the methodology. A correlation of this method were
presented to the Committee, comparing the method and current values found in Annex D.
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Su  =  1666.1  ‐  34.228*(‐ΔHc/OF)  +  0.18039*(‐ΔHc/OF)2 
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OF = c + (h‐x‐2m)/4  
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Cst = 100 / (1 + 4.773*OF)  
 
 



68_CC5_Eq2_R/F2012/ROC 

, , 	 	
46	 /

,
 

 


	NFPA 68 F2012 ROC.pdf
	68_CC3_ALL.pdf
	68_CC3_Fig8 1 1 4_R.pdf
	Slide Number 1




