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TO: NFPA Technical Committee on Pulverized Fuel Systems 

 

FROM:  Jeanne Moreau-Correia  

 

DATE:  August 5, 2009  

 

SUBJECT:  NFPA 85 ROP Letter Ballot 
             

 

The ROP 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 proposals.  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 Thursday, 

August 20, 2009.  As noted on the ballot form, please submit the ballot to Jeanne 

Moreau-Correia, 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:   Proposals  
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_______________________________________________________________________________________________
85-37     Log #92d  BCS-PFS

_______________________________________________________________________________________________
Celso G. Schmidt, Forney Corporation

New text to read as follows:
(12)* The hardware master fuel trip relay shall be of the type that stays tripped until the unit purge system interlock

permits it to be reset. Whenever the master fuel trip relay (s) is operated, it shall directly remove all fuel inputs from the
furnace in a redundant path with the soft master fuel trip which will trip all outputs to fuel related devices. The master
fuel trip relay contacts shall not only trip the fuel headers but all individual fuel related equipment and shall de-energize
all spark igniters and all ignition devices within the unit and flue gas path.

A.4.6.3.2.4 (12) The main hardware master fuel trip relay shall be a fail-safe relay with mechanically linked contacts to
prevent the reclosing of the normally closed contact if a normally open contact is welded.

The master fuel trip relay is not addressed properly in the Chapter 4, common to all boilers and
HRSGs. This proposal intends to make the existing requirements for MBB common to all boilers and HRSGs.

The proposal for the Annex A intends to utilize safe relays for the master fuel trip application. These relays meet IEC
947-5-1-I. There are several manufacturers in the market and some relays are tamper resistant.

The FundamentalsTC feels that this requirement, which comes from the MBB chapter, is more
appropriately to be considered by the TC which are responsible for the other boiler sections, i.e. SBB, HRSG, and FBB.
The language came from 6.4.2.3.1(A) blocks 3-12.  It is not appropriate to pull one requirement from the table into
chapter 4 without the input from the other TCs.  The TC feels that the equipment chapters contain requirements that
address some of the submitter's concerns, and that the proposal should be forwarded to the other TC's for use in
clarifying the applicable coverage.

PFS TC Statement: The proposed language is not relevant to pulverized fuel systems, and therefore should not be
added to Chapter 9.
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_______________________________________________________________________________________________
85-114     Log #68  BCS-PFS

_______________________________________________________________________________________________
Vincent Grosskopf, Thorwesten Vent GmbH

Insert Figure 9.4.5.2.1(a) Here***

Delete.

***Insert Figure 9.4.5.2.1(a) Here***

Insert clean version of this modified drawing.
And revise other*) drawings of indirect firing fuel grinding systems and text as to make chapter 9 of NFPA 85 more

generally applicable.*) Without consent among a the required minimum number of members of the NFPA 85, BCS-PFS
committee, the amount of work on a formal proposal to this extent may prove not justified. Therefore, the matter is not
elaborated further than what is stated below:

The NFPA 85 code is widely referred to by engineers designing indirect firing fuel grinding systems for pyro processes
in various industries. Often, for various reasons, but primarily as result of the requirement to design and build 344 kPa
(50 psi g, 3.44 bar g) pressure shock resistant equipment needing more differentiation, these engineers are confused
and unable to comply with NFPA 85,

Chapter 9, Pulverized Fuel Systems.
Primarily, the statements regarding pressure shock resistance requirements relate to the pulverizer

and its adjoining equipment. See , in particular and . The adjoining
equipment that is referred to comprises:

, as far as 0.61 m (2 ft) above the
inlet of the raw feeder

Then follows, saying:

Then follows, saying:

General accepted knowledge in constructional explosion protection is:
(1) In the case of two or more (duct-)interconnected vessels, a deflagration may propagate. The propagation may

accelerate in part as result the length of the duct, which is commonly referred to in the literature as L/D rate. Other
factors play a role: O2, ignition energy, pressure reached in the vessel in which the deflagration is ignited, availability and
distribution of dispersed fuel in the connection, burning properties of the dispersed fuel, just to name the most important
ones.

(2) The results of the (accelerated) propagation are pressure piling in front of the flame propagation, increased
turbulence in the vessel reached next by the propagating flame body and its accompanying pressure shock, and a
powerful ignition source that enters the vessel reached next. The phenomena are referred to in NFPA 68 (Chapter 9)
and in various publications.

On the air inlet side of the pulverizer pressure but no propagation must be expected, since there is no fuel there that
would sustain the combustion.

On the exhaust side of the pulverizer pressure and propagation must be expected.
Inside pulverizers, the deflagration-induced pressure will normally not reach pressures higher than 200 kPa (30 psi g, 2

bar g). Reason, the pressure can dissipate into both the air inlet duct and the exhaust duct of the pulverizer. Various
(different pulverizer geometries) calculations on the basis of conservative input arrive at 200 kPa as highest possible
result.

Hence, the value used by NFPA 85, 344 kPa, (50 psi g, 3.44 bar g) is a good value, that includes a sufficient safety
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margin. However this value is only good for situations in which propagation is not involved.

Of the equipment that has been referred to before:
(1) Raw fuel feeding devices, discharge hoppers, and feed pipes to the pulverizer, as far as 0.61 m (2 ft) above the

inlet of the raw feeder,
(2) All parts of the pulverizer that are required for the containment of internal pressure,
(3) Exhauster and connecting piping from the pulverizer,
(4) External classifiers and connecting piping from the pulverizer,
(5) Foreign material-collecting hoppers that are connected to the pulverizer,
(1), (2) and (5) in principle are correctly covered, by the requirement that the equipment be conditioned as to allow a

344 kPa pressure shock without rupturing.
(3) and (4) are not.
(3) can be affected by pulse forces exerted by high pressure (several thousands of kPa, hundreds of psi g, tens of

bars) and the dynamic effects of pressure shocks, e. g. in duct bends (elbows).
(4) can be affected by flame jet ignition.
This having been understood, to an extent, by the engineers in the engineering industry working for other industries

than power generation, has, rightly, resulted in the use of explosion vents, in spite of NFPA 85’s and, for
various practical reasons, not at all in line with NFPA 68. And, the use of explosion vents in indirect firing fuel grinding
system design so far has, due to confusing information from various sides, not been understood well enough by the
designers as to result in a generally accepted and adequate approach of the various situations. This is where NFPA 85
should be the correct source of information.

NFPA 69
The conditions NFPA 69 describes as essential for the prevention of explosions can, in many industries, e. g. the

cement industry, be ensured during normal production. In the cement industry it is often possible to operate the
pulverizer with process air with an O2 content of 5 percent (commonly, the O2 content of the air in the dust collector is
roughly 10 percent as result of false air leakages).

However, due to what can happen inadvertently in practice, especially during starting up and tripping of the system, the
O2 content of the process air may reach 13 percent and higher.

As a result, constructional explosion protection (explosion vents in combination with pressure shock resistant design)
will be found in the cement industry, if not always correctly designed and/or executed and or maintained.

Reason for incorrect designs: Difficulties to apply NFPA 85 and NFPA 68.

***Insert Figure 9.4.5.2.1(a) Here***

The red markings in Fig. 9.4.5.2.1(a) are showing the parts of the system that can be affected by deflagrations.
In the Raw fuel bunker, a deflagration can not be excluded. However, the risk in terms of possible frequency of

occurrences and potential damage is low.
The risk of ignition of a deflagration in the pulverizer is why NFPA 85 is discussing the matter (of safety in respect to

possible deflagrations) in the first place.
The possible

. In this case, these vessels are the Cyclone and Vent dust collector. The Vent fan in Fig. 9.4.5.2.1(a)
would also be affected.

Pulverized fuel bins have to be either
(which can, depending on the fuel, be up to 1,000 kPa, 150 psi g, 10 bar g), or be

equipped with that result in , for which the bin
has to have . See NFPA 68 for the latter case.

In case the bin was designed for , any input and output connection would have to be equipped with
adequate .

Ducts that can be exposed to pressure and flames, but not to flame propagation, have to be pressure shock resistant
to the necessary degree.

Ducts through which a flame body with accompanying pressure can propagate (and accelerate) have to be designed,
built and supported as to be capable to withstand both pressure shocks and the dynamic effects that will be felt
wherever the pipe axis changes its direction.

The fact that Fig. 9.4.5.2.1(a) doesn’t show explosion vents is consistent with 9.4.6.1.5. However, seen from the view
point of explosion protection experts, the fact that the statement of 9.4.6.1.5 is not accompanied by instructions for
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protection that will cover the safety of those parts of the system that are not adequately covered by the requirement to
build the equipment with 344 kPa (50 psi g, 3.44 bar g) pressure shock resistance, needs correction.

The Fig. 9.4.5.2.1(a) is showing the relatively simple structure of a modern indirect firing fuel grinding
system on the basis of a vertical roller mill with an integrated dynamic separator. Such systems can be found in, e. g.,
the cement industry.

Fig. 9.4.5.2.1(a) with the red marks and the legend in it are showing the parts of the system that can be affected by
deflagrations. The system shown in the drawing is an example of a difficult-to-protect fuel grinding system. If experts in
explosion protection were asked to design the necessary and correct protection of the system shown by this drawing,
their list of requirements would be long and, in part, potentially compromise process engineering requirements.

Due to the difficulty to protect the system shown, it is suggested to show, at least for indirect firing grinding systems,
simpler and more modern systems.

The TC rejected the proposal because the proposed diagram does not illustrate all of the
applicable components and is therefore not consistent with other diagrams in chapter 9.  For example, the proposed
diagram does not reflect the valve requirements of 9.4.5.2.2, which provides valve requirements for the existing
diagrams.  In addition, revised or additional diagrams would require modifications to section 9.4.5.2.1 or other sections
to provide mandatory text relating to the requirements illustrated in a new/revised diagram. The submitter is encouraged
to return a more complete diagram during the comment phase.

_______________________________________________________________________________________________
85-115     Log #13  BCS-PFS

_______________________________________________________________________________________________
Vincent Grosskopf, Thorwesten Vent GmbH

Revise text as follows:
All components of the pulverized fuel system as described 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 the possible internal explosion
gauge pressure of 344 kPa (50 psi) for containment of possible explosion pressures.

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 the increased internal explosion pressure 3.4 times the absolute operation pressure
that will result from ignition at elevated initial pressure.

Problem:  Strength of the components described in 9.4.6.1.4.2 will, as a result of compliance with
these requirements, not be sufficient.

Re 9.4.6.1.1:  Dusts of solid fuels may have considerably higher max values than 344 kPa (50 psi).
Re 9.4.6.1.1.1:  Factor 3.4 is at odds with the relationship between max and ignition at elevated initial pressure.
Especially # (4) as listed in 9.4.6.1.4.2 is a good example of equipment that will not be strong enough.  See NFPA 68,

Chapter 8.

The TC rejects the proposal because the existing coverage provides the minimum design
requirement, and is not intended to be the design point for all applications.  Designers should design equipment to
specifically meet the requirements of their application.  The TC referenced 9.4.6.1.2 as an example of a requirement for
purchasers and manufacturers to agree on the equipment design strength based on many factors, such as explosion
and implosion pressures.
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_______________________________________________________________________________________________
85-116     Log #11  BCS-PFS

_______________________________________________________________________________________________
William  E. Cunningham, Jr., Riley Power Inc

Revise text as follows:
4.8  Electrical Equipment
4.8.1  All electrical equipment and wiring shall conform to NFPA 70, National Electrical Code.
4.8.2  Locations where completely dustight pulverized fuel, natural gas or fuel oil systems are installed in compliance

with this code shall not be considered a hazardous location for electrical equipment as defined in NFPA 70, National
Electrical Code.

Specifications are being completed with the requirement for exproof equipment around natural gas
burners.  I believe that this section should appear in the Fundamentals section of the code.

The proposal appears to be attempting to extract the coverage from 9.4.6.7 into Chapter 4,
which is outside the scope of the BCS-PFS Technical Committee.  The proposal should be redirected to the BCS-FUN
Technical Committee.

_______________________________________________________________________________________________
85-117     Log #62  BCS-PFS

_______________________________________________________________________________________________
Allan J. Zadiraka, The Babcock & Wilcox Company

Revise text as follows:
For pulverizers that are tripped and inerted while containing a charge of fuel in accordance with 9.5.4.2.1.1, one of the

following procedures shall be used to  clear fuel from the pulverizer and sweep the transport lines clean as soon as
possible after it has been tripped and there is confirmation that there is no burning or smoldering fuel:

(A) Clear one pulverizer at a time under inert conditions into the furnace using the following procedure.
(1) Isolate from the furnace all shutdown or tripped pulverizers. Start up one pulverizer in accordance with the

principles and sequences as listed in 9.5.2.1(1) through 9.5.2.1(9).
(2) Isolate from the furnace all shutdown or tripped pulverizers. Start up one pulverizer in accordance with the

principles and sequences as listed in 9.5.2.1(1) through 9.5.2.1(9).
(3) Continue to operate the pulverizer until empty and in normal condition for shutdown. When the operating pulverizer

is empty of fuel, proceed to another tripped and inerted pulverizer and repeat the procedure until all are cleared of fuel.

(B) Clear one pulverizer at a time under inert conditions through the pyrites removal system using the following
procedure.

(1)  Remove fuel through the pyrites removal system using operation of the pulverizer motor as necessary.
(2) Start the pulverizer with an inert medium, using the starting sequences in 9.5.2.1(1) through 9.5.2.1(9)

With some fuels or equipment arrangement, clearing of a tripped mill into the furnace may be
undesirable.  After a MFT, it may not be possible to clear a mill into the furnace for an extended period.  The proposed
change allows for use of the procedure of 9.5.4.2.2.2  when there are not signs of burning or smoldering fuel in an out-of
service-pulverizer.
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