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TO: NFPA Technical Committee on Pulverized Fuel Systems 

 

FROM:  Jeanne Moreau  

 

DATE:  April 23, 2010 

 

SUBJECT:  NFPA 85 F10 ROC Letter Ballot 
             

 

The ROC letter ballot for NFPA 85 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 

7, 2010.  As noted on the ballot form, please submit the ballot to Jeanne Moreau, e-mail 

to jmoreaucorreia@nfpa.org  or fax to 617-984-7110.   

 

The return of ballots is required by the Regulations Governing Committee Projects.   

 

Attachment:  Comments  
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85-36     Log #1  BCS-PFS

_______________________________________________________________________________________________
Vincent Grosskopf, Thorwesten Vent GmbH

85-114, 85-115
85-114, (Log #68) BCS-PFS

As an example of actualization of the figures relative to storage firing systems for power generation and other
industries replace fig. 9.4.5.2.1(a) by the modified (modification yet to be re-edited as to have the NFPA style) version
sent in by Grosskopf and decide on revision and actualization of the series of Figures 9.4.5.2.1(a) through 9.4.5.2.1(g),
all of which are showing storage firing systems.
Rewrite text as to be consistent with the new figures.
Nevertheless, an effort to follow the request to modify the text as to be consistent with the modified fig. 9.4.5.2.1(a):

These systems, as shown in Figure 9.4.5.2.1(a) through Figure 9.4.5.2.1(g) , shall be arranged to permit
partial or complete venting of the pulverizer air and water vapor after separating the pulverized fuel in cyclones or other
types of dust collectors.

In addition to the components of a direct fired system as listed under 9.4.5.1, a typical storage system shall
include some or all of the following equipment:
(1)  Cyclone separator
(2)  Dust collector (e.g. cyclone vent collector)
(3)  Vent fan
(4)  Cyclone pressure lock
(5)  Transport system (e.g. pulverized fuel pump, piping, and valves)
(6)  Pulverized fuel bins
(7)  Pulverized fuel feeders
(8)  Auxiliary air damper
(9)  Primary air fan/List
Of this text, as result of replacing the original Figure 9.4.5.2.1(a) by the modified Figure 9.4.5.2.1(a), the following

would have to be changed:
In addition to the components of a direct fired system as listed under 9.4.5.1, a typical storage system shall

include some or all of the following equipment:
(1)  cyclones, dust collector (From the explosion protection point of view cyclones should be avoided, since difficult to

protect, separators could be understood as already listed as classifiers, under 9.4.5.1.)
(2)  Dust collector (e.g. cyclone vent collector)
(3)  Vent fan
(4)  Cyclone pressure lock
(5)  Transport system from the separator, cyclone, and dust collector to the pulverized fuel bin (pulverized fuel pump,

piping, and valves or mechanical conveying system)
(6)  Pulverized fuel bins
(7)  Pulverized fuel feeders
(8) Auxiliary air damper (dampers are already listed under 9.4.5.1)
(9) Primary air fan (main fan, already listed as Pulverizer air fan or exhauster)
85-115, (Log #13) BCS-PFS
Modify text of Chapter 9.4.6 through 9.4.6.2.1.2 as to be consistent with the currently common general knowledge of

industrial protection against dust explosions. Such a modified version of the text has been prepared and made available
to BCS-PFS on July 19, 2009, by Grosskopf.

85-114, Log #68 BCS-PFS
The committee should have acted taking a stronger interest in typical examples of storage firing (fuel grinding) systems

as in use in other industries. The drawing submitted by Grosskopf is an example of a typical storage firing system in the
cement industry and would need an appropriate make-over by NFPA in order to fit in style. Different from what has been
said during the teleconference on August 3, no components are missing in the drawing. The proposed modified drawing
(fig. 9.4.5.2.1(a) shows the actual version of such systems as they would be designed by reputable cement engineering
organizations like FLSmidth, Inc. in Bethlehem, Pennsylvania and many others. Similar systems can be found in ore
processing and other industries that operate kilns.
Fig. 5-3 on page 41, Recommended Guidelines for Solid Fuel Use in Cement Plants by PCA (Portland Cement
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Association, Skokie, Illinois, 2007 is referred to as an example.

If it was felt that fig. 9.4.5.2.1(a) is still actual and typical in power generation or other industries, all that would speak
against leaving the unmodified version in place is that correct explosion protection for the unmodified configuration
would be complicated and could, due to the many flame front propagation paths in it, hardly be left uncommented in
some form or another, by Chapter 9.
Parallel to the a. m. modified drawing 9.4.5.2.1(a), which shows a typical vertical roller mill system, an example of a

typical horizontal ball mill with a mill-external dynamic separator would be adequate.
The modification of the existing drawing fig. 9.4.5.2.1(a) by Grosskopf shows a system with positive pressure

pneumatic conveying from the dust collector to the pulverized fuel bin. It could just as well be a mechanical conveying
system with a horizontal screw conveying and the necessary explosion isolation in form of, e. g., rotary airlocks. The
version with the mechanical conveying system would have demanded changes in the overall structure of the drawing,
which would have cost more time to do. This is the reason why Grosskopf chose to show the system with positive
pressure pneumatic conveying.
It is obvious that the introduction of other examples and their embedding in the existing document in a way that leaves

Chapter 9 whole and balanced will be a lot of work.
85-115, Log #13 BCS-PFS
Chapter 9 in its present form doesn't cover its Application, 9.1.
9.1.1 speaks of fuels with a volatile content of 8 percent or greater only for one reason: The chapter is meant to deal

with explosion hazards and with the protection against those hazards. Also see 9.3.1.1.
Chapters 5 through 12 from Recommended Guidelines for Solid Fuel Use on Cement Plants, Portland Cement

Association PCA (USA), Skokie, Illinois, 2007, ISBN 0-89312-245-8 - 978-0-89312-245-6 are an example of guidelines
that cover explosion and fire hazards, although especially for the situations that will be found in the cement industry.
Chapters 1 through 4 are also relevant. However, their content is, dealing with issues that are not dealt with in Chapter
9.4.6 through 9.4.6.2.1.2. The Chapters 5 through 12 are dealing with a multitude of issues, but the area of concern is
closely related to the area of concern of NFPA 85, Chapter 9.4.6 through 9.4.6.2.1.2. An effort to make the PCA
publication available to BCS-PFS is on its way.
In its present form, Chapter 9 is not clear enough about the applicable basics of constructional explosion protection,

which is more than just strength requirements. Apart from a statement about a pressure shock resistance requirement
(designed to withstand an internal explosion gauge pressure of 344 kPa/50 psi) for certain parts is made, too little is said
about the overall design-relevant phenomena that can be caused by a deflagration.
As a chapter that is meant to deal with explosion hazards, some of the essential basics are not referred to, or referred to
in an obscure way. E.g.: 9.4.6.1.3 Shock wave pressures shall be included in the design, based on their locations in the
system.
Apart from the fact that shock waves will hardly have a location and, according to the explosion protection literature,

are phenomena that come with detonations, which Chapter 9 definitely doesn't deal with, it is necessary to connect the
occurrence of propagation-related, violent pressure shocks (not waves) to the phenomena that, apart from
non-propagating deflagrations in enclosures, can affect fuel grinding systems, namely flame front propagation,
accelerating flame front propagation and the resulting pressure piling.
The need for explosion isolation in certain parts of storage firing fuel grinding systems also cannot be left out of what

Chapter 9 has to say.

See marked up drawing ***85 BCS-PFS Log1.pdf***.  Existing 9.4.5.2.1(c) should be re-labeled 9.4.5.2.1(c-1).  New
diagram should be inserted as 9.4.5.2.1(c-2).

In addition to the components of a direct fired system as listed under 9.4.5.1, a typical storage system shall
include some or all of the following equipment:
(1)* cyclones, Dust collector (From the explosion protection point of view cyclones should be avoided, since difficult to

protect, separators could be understood as already listed as classifiers, under 9.4.5.1.)
(2) Dust collector (e.g. cyclone vent collector)
(3)  Vent fan
(4) Cyclone Dust collector pressure lock
(5)  Transport system from the separator, cyclone, and dust collector to the pulverized fuel bin (pulverized fuel pump,

piping, and valves or mechanical conveying system)
(6)  Pulverized fuel bins
(7)  Pulverized fuel feeders
(8)  Auxiliary air damper
(9)  Primary air fan
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****Insert Figure for 85 BCS-PFS Log1,pdf Here****

The Committee recognizes that it is beneficial to show an alternate typical system utilizing a
bag house instead of a cyclone dust collector.  However, the diagram submitted during the ROP phase did not reflect all
the requirements of the existing Code.  The Committee created a new figure (9.4.5.2.1(c-2)) and modified the mandatory
text to be more generic for dust collectors.
The Committee did not modify the drawing or text to reflect other industries, such as the rotary kilns.  The comment as

presented is more directed toward application in the kilns section (9.6.4) and the supplied text doesn't relate to that
section.  However, the Committee accepted the concept of the more generic dust collector for section 9.4.5.2.1.
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85-37     Log #3  BCS-PFS

_______________________________________________________________________________________________
Vincent Grosskopf, Thorwesten Vent GmbH

85-115
Revise text as follows:

All The components of the pulverized fuel system as described listed in 9.4.6.1.4.2 that are designed to be
operated at no more than gauge pressure of 13.8 kPa (2 psi), shall be designed to withstand an internal explosion
gauge pressure of 344 kPa (50 psi) for containment of explosion pressures that is mitigated as result of the space
available in form of duct connections of the pulverizer’s air inlet and air & ground fuel outlet, which enables expansion of
the air.
Those components listed in 9.4.6.1.4.2 in which the air, in case of a deflagration, cannot expand into adjoining duct

connections that offer sufficient pressure-mitigating volume have to be designed for containment of the full fuel-specific
maximum explosion pressure.
Exposure to pressure shocks as result of flame front propagation and exposure to elevated explosion pressure as

result of pressure piling shall be mitigated by adequate constructional explosion protection, or be included in the design
of those components that can be affected by these phenomena, based on their locations in the system. These
components are listed in 9.4.6.1.4.3.

For operating gauge pressures in excess of 13.8 kPa (2 psi), the equipment as described in 9.4.6.1.4.2
shall be designed to withstand an internal explosion that is ignited under the condition elevated initial pressure.
The explosion pressure a design then has to take into account is 344 kPa (50 psi) multiplied by

operating gauge pressure – 100 kPa (14.5 psi)
100 kPa (14.5 psi)

Pressure mitigation as result of the availability of duct volume for air expansion in case of deflagration in the pulverizer
can be taken into account.
The reinforcing effects of pressure shock-accompanied flame front propagation and pressure piling on possible

explosion pressure have to be taken into account by the design.
Equipment design strength shall incorporate the combined stresses from mechanical loading, operating, and

explosion and implosion pressures plus an allowance for wear, which shall be determined by agreement between the
manufacturer and the purchaser.

Shock wave pressures shall be included in the design, based on their locations in the system.
* refers to:

Some parts of the pulverized fuel system, such as large flat areas and sharp corners, can be subjected to
shock wave pressures.

All interconnected equipment in which a deflagration in one component can affect connected components
shall be equipped with explosion isolation in accordance with NFPA 69, or
be adequately protected otherwise. The explosion isolation equipment shall at least effectively prevent the possibility of
flame jet ignition in adjacent equipment.

The components falling within the requirements of 9.4.6.1.1 through 9.4.6.1.2 for a direct-fired system
shall begin at a point that is 0.61 m (2 ft) above the inlet of the raw fuel feeder, at the point of connection of ductwork to
the pulverizer, and at the seal air connections to the pulverizer system, and they shall end at the discharge of the
pulverizer, external classifier, or exhauster.
Exposure to pressure shocks and elevated explosion pressure as result of flame front propagation with subsequent

pressure piling shall be included in the design of those components that can be affected by explosion propagation,
based on their locations in the system.

These components shall include the following and any associated devices:
(1) Raw fuel feeding devices, discharge hoppers, and feed pipes to the pulverizer
(2) All parts of the pulverizer that are required for containment of internal pressure
(3) Exhauster and connecting piping from the pulverizer
(4) External classifiers and connecting piping from the pulverizer
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(3) Foreign material-collecting hoppers that are connected to the pulverizer

Special pressure shock resistance requirements apply to the design of the following and associated
components, which can be exposed to dynamic effects of pressure shock-accompanied flame front propagation and to
elevated explosion pressure that results from pressure piling:
(1) Piping for process air that carries pulverized fuel from the pulverizer
(2) External classifiers and other air/pulverized fuel-separating equipment like cyclones and dust collectors
(3) All piping carrying pulverized fuel between all stages of air/pulverized fuel separation

If constructional explosion protection in the form of a pressure-mitigating technique is installed, the mitigation of the a.
m. effects can be included in the design.

The raw fuel bunker and mechanical components, including but not limited to seals, gears, bearings,
shafts, and drives, shall not be required to meet these requirements.

Explosion vents shall not be used on the pulverizer, on the pulverizer’s air inlet duct system and on the
pulverizer’s foreign material collecting system any component of the system that is described in 9.4.6.1.4.

All ductwork, from the hot and tempering air supply ducts to individual pulverizers, including damper
frames, expansion joints, supports, and hot primary air fans, shall be designed to contain the test block capability of the
pulverizer air supply fan the explosion pressure that affects them when a deflagration in a pulverizer occurs.

* refers to:
This ductwork is exposed to explosion pressures from the pulverizer in the event of an explosion.

If a pulverized fuel storage system is started and operated with an inert atmosphere in all parts of the
system in accordance with NFPA 69, , the strength requirements of 9.4.6.1.1
9.4.6.1 shall not apply.

Any component of the system that is started and operated with an inert atmosphere shall not be required
to comply with the strength requirements of 9.4.6.1.1 9.4.6.1.

A pulverized fuel storage system that is not started and operated with an inert atmosphere in accordance
with NFPA 69, , shall meet the requirements of 9.4.6.1.1 9.4.6.1.

The components falling within these requirements shall be those described in 9.4.6.1.4, plus any or all of
the following that are included in the system:
(1) Lock hoppers Pulverized fuel silos and bins
(2) Circulating fans Silo-top nuisance- and general purpose dedusting filters
(3) Transport systems Lock hoppers
(4) Pulverized fuel feeders Circulating fans
(5) Primary air fans handling fuel-laden air Transport systems
(6) Vent fans if not located downstream of a dust collector that is vented in accordance with 9.4.6.1.9 Pulverized fuel

feeders
(7) Primary air fans handling fuel-laden air
(8) Vent fans if not located downstream of a dust collector that is vented in accordance with 9.4.6.1.9

All interconnected equipment in which a deflagration in one component can affect connected components
shall be equipped with explosion isolation in accordance with NFPA 69, or
be adequately protected otherwise. The explosion isolation equipment shall at least effectively prevent the ignition of
flame jet ignition in adjacent equipment.

In a pulverized fuel storage system that is not started and operated with an inert atmosphere in accordance
with NFPA 69, , the following equipment shall meet the requirements
9.4.6.1.1 or shall be equipped with suitable vents be protected by constructional explosion protection in the form of
containment, explosion venting or explosion suppression, in combination with explosion isolation where necessary, in
accordance with NFPA 69, and with NFPA 68,

, respectively:
(1) Cyclone External separators
(2) Dust collectors Cyclones
(3) Pulverized fuel bins Dust collectors
(4) Pulverized fuel bins
* refers to:

See NFPA 68, .
Explosion vents shall not be used on the feeder or pulverizer of any system.
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For systems that are normally operated at a gauge pressure no more than 13.8 kPa (2 psi), the pulverized

fuel piping from the outlet of the equipment, as defined in 9.4.6.1.4 and 9.4.6.1.9, to the pulverized fuel burner or storage
bin shall comply with 9.4.6.1.
The explosion pressure resulting from a deflagration in a pulverizer affects the hot and tempering air supply ducts and
their integrated components which their design has to include.

Systems that are operated at a gauge pressure greater than 13.8 kPa (2 psi) shall be designed to
withstand an internal explosion of 3.4 times the absolute operating pressure. Flame front propagation is possible
downstream of the outlet of the pulverizer. All the interconnections between components through which air-suspended
pulverized fuel may flow can be affected. Flame front propagation as result of a deflagration in a system can be
accompanied by a pressure shock that affects the pipe’s wall and its flange connections both as radial- and as pulse
force in the direction of the propagation. Where pipes change their direction, their support- or suspension points will be
affected by deflagration-induced pulse forces. The design of piping shall include these forces.

Modified text is proposed as to make the text of 9.4.6 through 9.4.6.2.1.2 consistent with the currently
common general knowledge of industrial protection against dust explosions.
Chapter 9 in its present form doesn't cover its Application, 9.1.
9.1.1 speaks of fuels with a volatile content of 8 percent or greater only for one reason: The chapter is meant to deal

with explosion hazards and with the protection against those hazards. Also see 9.3.1.1.
Chapters 5 through 12 from Recommended Guidelines for Solid Fuel Use on Cement Plants, Portland Cement

Association PCA (USA), Skokie, Illinois, 2007, ISBN 0-89312-245-8 - 978-0-89312-245-6 are an example of guidelines
that cover explosion and fire hazards, although especially for the situations that will be found in the cement industry.
Chapters 1 through 4 are also relevant. However, their content is, dealing with issues that are not dealt with in Chapter
9.4.6 through 9.4.6.2.1.2. The Chapters 5 through 12 are dealing with a multitude of issues, but the area of concern is
closely related to the area of concern of NFPA 85, Chapter 9.4.6 through 9.4.6.2.1.2. An effort to make the PCA
publication available to BCS-PFS is on its way.
In its present form, Chapter 9 is not clear enough about the applicable basics of constructional explosion protection,

which is more than just strength requirements. Apart from a statement about a pressure shock resistance requirement
(designed to withstand an internal explosion gauge pressure of 344 kPa/50 psi) for certain parts is made, too little is said
about the overall design-relevant phenomena that can be caused by a deflagration.
As a chapter that is meant to deal with explosion hazards, some of the essential basics are not referred to, or referred to
in an obscure way. E. g.: 9.4.6.1.3 Shock wave pressures shall be included in the design, based on their locations in the
system.
Apart from the fact that shock waves will hardly have a location and, according to the explosion protection literature,

are phenomena that come with detonations, which Chapter 9 definitely doesn't deal with, it is necessary to connect the
occurrence of propagation-related, violent pressure shocks (not waves) to the phenomena that, apart from
non-propagating deflagrations in enclosures, can affect fuel grinding systems, namely flame front propagation,
accelerating flame front propagation and the resulting pressure piling.
The need for explosion isolation in certain parts of storage firing fuel grinding systems also cannot be left out of what

Chapter 9 has to say.

9.4.6.1.8.1 A pulverized fuel storage system that is not started and operated with an inert atmosphere in accordance
with NFPA 69, Standard on Explosion Prevention Systems, shall meet the requirements of 9.4.6.1.1 and shall be
protected in accordance with NFPA 68 and NFPA 69.
9.4.6.1.9* In a pulverized fuel storage system that is not started and operated with an inert atmosphere in accordance

with NFPA 69, Standard on Explosion Prevention Systems, the following equipment shall meet the requirements of
9.4.6.1.1 and shall be protected in accordance with NFPA 68 and NFPA 69 or shall be equipped with suitable vents:
(1) Cyclone
(2) Dust collectors
(3) Pulverized fuel bins

The Committee added references to NFPA 68 and 69 to section 9.4.6.1.8 and 9.4.6.1.9 to
address the submitter's concerns regarding explosion venting.  The Committee rejected the bulk of the detailed
information because much of it is covered in NFPA 68 and 69 and therefore should not be repeated in NFPA 85.
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