
Technical Committee on Pulverized Fuel Systems 
 

AGENDA 
 

January 23-24, 2013 
Doubletree Hotel Orlando Airport 

5555 Hazeltine National Drive 
Orlando, FL  32812 

 
1. Chair’s welcome, call to order, and opening remarks at 8:00 a.m. EST. 
2. Self-Introduction of Committee Members and Guests 
3. Approval of Minutes from the April 2010 ROC teleconference.  The minutes are posted 

on the NFPA 85 document information page, www.nfpa.org/85, by clicking on the 
“Archived Revision Information” link.  

4. Staff Liaison Report                                                                            
 A.  New Document Revision Process 
 B.  Revision Cycle Review and timeline (Attachment A) 
 C.  Committee Membership Update (For the period from March 5, 2010 through Dec 

21, 2012) 

Name Category Change Date 
John Dage U (Alt to D. Eason) Appoint 3/1/2011 

Joseph Bittinger U (Principal) Appoint 8/9/2012 

Yancy McWain M (Alt to W. Martin) Appoint 10/29/2012 

Roderick Hossfeld SE (Principal) Removed 10/24/2011 

Kiran Patel M (Principal) Resign 6/15/2012 

David Cowdrick U (Principal) Resign 6/28/2012 

Joseph Bianca M (Principal) Resign 12/6/2012 

 (Total Voting Members: 11. M = 27%; SE = 36%; U = 36%) 
5.   Old Business  
 Direct/Indirect Firing Systems. The TC established a task group to review chapter 9 

and identify what requirements are specific to direct firing systems, what requirements 
can apply to both direct and indirect firing, and what additional coverage should be 
added for indirect firing systems.  The task group has developed draft revisions for the 
TC to review (Attachment B).  The committee should review and act on the 
recommendations of the task group.  Task group members are: Vincent Grosskopf 
(chairman), John deRuyter, and Jonathan Pranitis. Mr. Grosskopf will contact other 
US companies who have experience and expertise with indirect firing systems.  

http://www.nfpa.org/85�


6.   New Business 
 A.  Review BCS-PFS Public Input received to date (Sent under separate cover, if 

any) 
 B.  Referenced Documents – In their ROC meeting, the Correlating Committee (CC) 

requested that NFPA Staff generate lists of documents referenced in each chapter 
and review with the TC chair to determine if additional review by the TC is needed to 
insure that the referenced documents are appropriate and applicable.  

 C.  Glossary Review – The NFPA Manual of Style requires that only terms appearing 
in the mandatory text be defined in the chapter 3 glossary of each document.  NFPA 
Staff reviewed chapter 3 of NFPA 85 and identified many definitions that do not 
appear in the mandatory text (Attachment C).  The BCS-FUN committee will take 
action to remove definitions for these terms.  The subject technical committees should 
review the definitions and incorporate information in their annex material, if applicable. 

7.     Other Items? 
8.   Date/Location of Next Meeting. The next meeting will be the Second Draft Report 

meeting.  The meeting must take place between November 15, 2013 and January 24, 
2014. 

9. Adjournment.    
 



 
 
 
 

 
 
 
 
 
 
 
 
 

Attachment A: 
NFPA F2014 Revision Cycle 



Process 

Stage
Process Step Dates for TC

Dates for TC 

with CC

Public Input Closing Date* 1/4/2013 1/4/2013

Final date for TC First Draft Meeting 6/14/2013 3/15/2013

Posting of First Draft and TC Ballot  8/2/2013 4/26/2013

Final date for Receipt of TC First Draft ballot 8/23/2013 5/17/2013

Final date for Receipt of TC First Draft ballot ‐ recirc 8/30/2013 5/24/2013

Posting of First Draft for CC Meeting 5/31/2013

Final date for CC First Draft Meeting 7/12/2013

Posting of First Draft and CC Ballot  8/2/2013

Final date for Receipt of CC First Draft ballot 8/23/2013

Final date for Receipt of CC First Draft ballot ‐ recirc 8/30/2013

Post Final First Draft for Public Comment 9/6/2013 9/6/2013

Public Comment closing date  11/15/2013 11/15/2013

Final Date to Publish Notice of Consent Documents      (Documents 

That Received No Comments)
11/22/2013 11/22/2013

Appeal Closing Date for Consent Documents (15 Days)     (Documents 

That Received No Comments)
12/7/2013 12/7/2013

Final date for TC Second Draft Meeting 5/2/2014 1/24/2014

Posting of Second Draft and TC Ballot  6/13/2014 3/7/2014

Final date for Receipt of TC Second Draft Ballot 7/7/2014 3/28/2014

Final date for receipt of TC Second Draft ballot ‐ recirc 7/14/2014 4/4/2014

Posting of Second Draft for CC Mtg 4/11/2014

Final date for CC Second Draft Meeting 5/23/2014

Posting of Second Draft for CC Ballot 6/13/2014

Final date for Receipt of CC Second Draft ballot 7/7/2014

Final date for Receipt of CC Second Draft ballot ‐ recirc 7/14/2014

Post Final Second Draft for NITMAM Review 7/18/2014 7/18/2014

Notice of Intent to Make a Motion (NITMAM) Closing Date 8/22/2014 8/22/2014

Posting of Certified Amending Motions and Consent Documents 10/17/2014 10/17/2014
Appeal Closing Date for Consent Documents (15 Days) 11/1/2014 11/1/2014
SC Issuance Date for Consent Documents  (25 Days) 11/11/2014 11/11/2014

Tech Session Association Meeting for Documents with CAMs 6/22‐25/2015 6/22‐25/2015

Appeal Closing Date for Documents with CAMs (20 Days) 7/15/2015 7/15/2015
SC Issuance Dates for Documents with CAMs 8/27/2015 8/27/2015

Comment Stage 

(Second Draft)

Tech Session 

Preparation     

(& Issuance)

Appeals and 

Issuance

2014 FALL REVISION CYCLE

Public Input 

Stage

(First Draft)

*Public Input Dates may vary according to documents and schedules for Revision Cycles may change.  Please check the NFPA Website for the most up‐to‐date information on 

Public Input Closing Dates and schedules at www.nfpa.org/document # (i.e. www.nfpa.org/101) and click on the Next Edition tab



 
 
 
 
 
 
 
 
 
 
 
 

Attachment B: 
BCS-PFS Task Group Recommendations 



 
 
 
 
 
 
 
 
9.4  Design. 
 
9.4.1  Introduction. General requirements for pulverized fuel systems shall be covered 
by this section, and specific requirements for only the more commonly used direct-fired 
unit systems and storage-fired systems shall be covered in detail. (For examples of other 
types of systems, see Section 9.6.) 
 
9.4.2  System Arrangement Requirements. 
 
9.4.2.1  (new use of #, new text) The fuel grinding part of a direct-firing system shall be allowed 
to be designed for operation under positive pressure or for operation under negative 
pressure. 
The fuel grinding part of a direct-firing system ends at the burner or burners fed by the 
relevant pulverizer. 
 
9.4.2.2  (new use of #, new text) The fuel grinding part of a storage-firing system shall be 
allowed to be designed for operation under positive pressure or for operation under 
negative pressure. 
The fuel grinding part of a storage-firing system ends at the outlet of the uttermost 
downstream air-dust separation stage. 
 
9.4.2.3  (new #, was 9.4.2.1) With the exception of the flow of partial circulation vent air, which 
is de-dusted process air, to the pulverizer’s air inlet in storage firing systems, the system 
arrangement shall be such that it only provides one possible direction of flow, from the 
points of entrance of air and fuel to the point of discharge, which can be either a furnace 
or a collection and transport system. 
 
9.4.2.3.1*  (new #, was 9.4.2.1.1) Means shall be provided to inhibit the passage of air or gas 
and explosion pressure and flames from the pulverizer through the raw fuel feeding track 
into the raw fuel bunker. The inhibition of passage of explosion pressure and flames 
shall comply with the deflagration isolation requirements as per NFPA 69, Standard on 
Explosion Preventing Systems. 
 
9.4.2.3.1.1  (new #. new text) If, ahead of the pulverizer’s raw fuel inlet, a vertical and 
cylindrical column of fuel is used as choke: 
 

proposed new or modified text 
issue in need of discussion in the Task Group and, eventually, in the Technical 
Committee 
synonym, decision on use of one of more synonyms to be made in order to improve 
uniformity of text, e. g., 1) exhauster, or fan, 2) separator or classifier 



- for the prevention of the passage of air that results from pulverizer operation 
pressures 

or 
- for both the prevention of the passage of pulverizer operation pressures and explosion 

isolation as to prevent the passage of deflagration-induced pressure and flames in 
accordance with NFPA 69, Standard on Explosion Preventing Systems, 

 
it shall be sized and sustained as to withstand operation pressures or operation and 
explosion pressures, respectively. 
The height of the column, or choke, shall be no less than 5’. 
 
9.4.2.3.2*  (new #, new text) The use of rotary airlocks for the purpose of deflagration isolation 
shall ensure that their flame stopping capability is not lost as result of wear or, if that 
cannot be assured, combine the function of the rotary airlock with the function of a choke 
as per 9.4.2.1.1.1, in accordance with NFPA 69, Standard on Explosion Preventing 
Systems, Section 12.2.3.4 Rotary Valve with Material Blocking. 
 
9.4.2.3.3  (new #, was 9.4.2.1.3) The primary air or flue gas supply of systems that are operated 
under positive pressure shall be taken from a source with a pressure that is equal to or 
higher than that against which fuel will be discharged from the system. 
 
9.4.2.3.3.1  (new #, new text) In case of systems which are operated under positive pressure, 
their design shall ensure that no unintended egress of air, pulverized fuel, and, in case a 
deflagration occurs in them, explosion pressure and flames, can take place, with the 
exception of intended egress via explosion vents. 
 
9.4.2.3.3.2  (new #, new text) In case of pulverizer systems which are operated under negative 
pressure, their design shall ensure that no unintended ingress of air can take place. 
 
9.4.2.3.3.3*  (new #, new text) The design of storage firing pulverizer systems which are 
operated under negative pressure shall be required to ensure that, in addition to the 
requirement as per 9.4.2.1.3.2, no ingress of ambient air, both directly from the 
atmosphere and from downstream storage facilities, can take place in or via: 
 
(1) the section of the system that forms the transition of the pulverized fuel from the final 

air-dust separation into the conveying system that transfers the pulverized fuel to its 
storage facility, 

(2) the conveying system that transfers the pulverized fuel to its storage facility. 
 
9.4.2.3.3.4  (new #, new text) The design of systems which are operated under negative 
pressure shall ensure that, in case a deflagration occurs in them, no egress of explosion 
pressure and flames, with the exception of intended egress via explosion vents, can take 
place. 
 



9.4.2.4  (new #, was 9.4.2.2)  The system shall include indicators and annunciators that provide 
the operator with all necessary information about significant operating conditions, both 
normal and abnormal, throughout the system. 
 
9.4.2.5  (new #, new text) Facilities for foreign material removal from the pulverizer shall be 
designed as to enable personnel to carry out the removal without any possible risk of 
exposure to explosion pressure and flames. 
 
9.4.3  (was 9.4.3.1 & 9.4.3.3) Process Air Velocities, Hazardous Flows. 
 
9.4.3.1  Process ductwork and piping shall be arranged and process air velocities be 
chosen as to prevent hazardous accumulation of fuel. 
 
9.4.3.1.1  (new #, was 9.4.3.3.1) Positive means shall be provided to ensure that all velocities in 
ductwork are equal to or above the minimum velocity required for pneumatic fuel 
transport and to prevent flashback from the burners. Last part to be a statement under the new relevant 
section 9.4.9.1.2. 
9.4.3.1.1 doesn’t refer to the fuel distribution to burners in particular anymore. It refers to pneumatic conveying in general and 
primarily is relevant for storage firing systems. 
 
9.4.3.1.2  (new #, was 9.4.3.4) All duct work components that are part of sections with a 
pneumatic conveying function shall be capable of being completely cleared of pulverized 
fuel using transport air at the flow rate that is used under the normal process conditions. 
 
9.4.3.1.3  (new #, was 9.4.3.2) Where the air-fuel stream is directed into multiple ducts or 
pipes, the system shall divide the air-fuel mixture flow into design ratioamong various 
pipes. 
9.4.3.1.2 doesn’t refer to the fuel distribution to burners in particular anymore. It refers to pneumatic conveying in general and 
primarily is relevant for storage firing systems. 
 
9.4.3.2  (new use of #, was 9.4.3.3.2) Testing during initial start-up and retesting as appropriate 
shall be performed to verify that individual flow velocities through ducts are adequate. 
 
9.4.3.3  (new use of #, new text) Readily operable remote control dampers and valves in the 
ductwork and the necessary instrumentation for their automated control, i.e. continuous 
temperature, CO and O2 monitoring, shall be installed as to prevent abnormal and 
hazardous conditions, i.e. excessive temperature and, in installations that are normally 
operated inert, excessive O2 content of the process air. In this context, excessive O2 
content means >10 %. 
 
The prevention of such conditions shall include but not be restricted to the necessary 
control of: 
(1) Feeding of raw fuel into the pulverizer. 
(2) Influx of hot air or flue gas into the pulverizer. 
(3) Influx of tempering air into the pulverizer. 
(4) Influx of vent air into the pulverizer. 



 
9.4.4  Inerting Arrangement. 
 
9.4.4.1  (new use of #, new text) In order to avoid deflagrations and, subsequently, the need for 
constructional explosion protection, a pulverizer system shall be allowed to be operated 
under an inert condition. 
 
9.4.4.2  (new use of #, replaces 9.4.4.1, new text, topic changed, no connection with 9.4.6.8 in 2011 Edition, which does neither 
give a reason why an inerting system should be in place, so that there would be a reason to write “in accordance with 9.4.6.8” nor 
distinguishes between inert operation and emergency inerting) The operation of an inert system shall ensure 
that the O2 content of the process air doesn’t exceed 10% at any time and in any section 
or component of the system in which an air-suspended concentration of fuel dust can 
exist. 
The inert condition shall be in place both before and during start up, during the normal 
operation of the system, and during and after tripping of the system. The inert condition 
shall be provided for and sustained by: 
 
(1) a continuous influx of process air with a low O2 content that either constitutes the 

sole process air flow, or a portion of the process air flow that replaces the system’s 
exhausted (vented?) air 

or 
(2) a controlled continuous influx of inerting gas, i.e. N2 
or 
(3) a combination of (1) and (2) 
 
(9.4.4.1) The relevant components shall be permanently installed and (9.4.4.2) be operated in 
accordance with NFPA 69, Standard on Explosion Prevention Systems. 
 
9.4.4.2.1  (new #, new text) After tripping of a pulverizer system that is operated under an inert 
condition, the inert condition shall be upheld and in place completely, until the risk of 
ignition of a deflagration has ceased to exist. 
 
9.4.4.3  (new use of #, new text) Systems that are operated under an inert condition (e. g., operated 

with what is called flue gas in 9.4.2.1.3, NFPA 85, 2011), shall have the O2 content of the process air flow 
monitored continuously. The percentage of the O2 content of the process air shall be 
indicated continuously as to be permanently visible to the person or persons responsible 
for the safety of an operation. 
Instrumentation and electrical controls that continuously provide the operator with the 
necessary information shall, in case of an excessive O2 content of the process air, 
trigger a sequence of acknowledgement-requiring alarms and steps that ensure the de-
escalation of the situation. De-escalation of such systems shall be automated or, if the 
necessary steps for the de-escalation are designed to be executed by an operator, the 
manual operation shall be overridden by automatic control if its execution were delayed. 
In this context, excessive O2 content means >10 %. 



The steps can include, i.e., the operation of valves for the control of process air flows 
and/or the injection of, i.e., CO2 for emergency inerting. See 9.4.5. 
 
9.4.4.4  (new #, new text) The influx of air with a low O2 content or inerting gas that ensures 
the inert condition shall be controlled by remote control dampers or valves, with the 
control functions executed manually or automated, on the basis of continuous monitoring 
of both the flow of inerting gas and the O2 content of the process air. 
 
9.4.4.5  (new #, new text) Systems operated under negative pressure shall have a measuring 
point location that provides information about the O2 content of the process air 
downstream all possible sources of hazard-relevant false air. 
False air that leaks into a system where this increases the O2 level of the process air 
where no explosive atmosphere exists, i.e. in the clean exhaust duct of a bag filter, is not 
hazard-relevant. 
 
9.4.4.6  (new #, new text) The unintended egress of emergency inerting gas, i.e. CO2 or N2, 
via orifices and paths not provided and controlled for this purpose, shall be inhibited. 
 
9.4.5  System Arrangements. Sections 9.4.5 ... 9.4.5.2.4.6 to become part of a new sector, 9.4.6, “System 
Arrangements”, split up in “All Systems”, “Direct-Fired Systems” and “Storage Firing Systems”. 
 
9.4.5  (new use of section #, new title) Emergency Inerting Arrangement. 
 
9.4.5.1  (new use of #, new text) Systems not normally operated under an inert condition, shall 
be equipped with an Emergency Inerting Arrangement. 
 
9.4.5.2 (new use of #, new text) An emergency inerting system shall be permanently installed 
and be configured, equipped and maintained as to achieve an inert condition in 
dedicated, temporarily isolated sectors of the fuel pulverizer system, in a pre-defined 
time that is no longer than 1 h. 
Typically, this is achieved by injecting gaseous CO2 or N2. 
The sections to which the system shall be dedicated and connected are: 
 
(1) Pulverizer with its integrated separator, if any. 
(2) Pulverizer-external separator (as typical for horizontal ball mill systems). 
(3) Cyclone or cyclones, if any. 
(4) Pulverizer system’s main process separator (bag house or electrostatic precipitator). 
(5) Pulverized fuel silo, or silos, and intermediate bins. 
 
The capacity of the emergency inerting system shall be sufficient to simultaneously 
achieve an inert atmosphere in the pre-defined time in all the aforementioned sections. 
 
9.4.5.3  (new #, was 9.4.4.2) Injection shall be controlled by readily operable valves. See NFPA 
69, Standard on Explosion Prevention Systems. 
 



9.4.5.3.1  (new #, was 9.4.4.3) Manually operated valves shall be installed in a location or in 
locations that is or are readily accessible to persons having to operate them. 
The locations shall be designed and maintained as to ensure that these persons are not 
exposed to hazards, deflagration-related or others, i.e. sufficiently remote or sufficiently 
protected against possible hazardous effects that would stem from a deflagration in the 
pulverized fuel system or other causes. 
 
9.4.5.3.2  (new #, new text) All valves of such systems, manually operated and remote control, 
shall be installed with readable name and reference number plates on them, or in their 
direct vicinity, in a manner that ensures that each name and reference number plate is 
clearly allocated to a particular valve and corresponds with relevant indications in the 
flow sheet of the distribution of the inerting gas. The relevant flow sheet shall be kept 
available to the system’s operators in an updated edition at all times and maintenance 
shall ensure that name and reference number plates remain legible for the entire 
operational life of the system. 
 
9.4.5.3.3  (new #, new text) Pipes for inerting gas shall be marked by arrows, so that there can 
be no doubt regarding the direction in which the gas is to flow, in every section of a pipe 
system. 
 
9.4.6  (new use of section #, new title, was 9.4.5) System Arrangements, all systems. 
 
9.4.6.1  (new use of #, was part of 9.4.5.1.1.2) The components ahead of the pulverizer of a 
pulverized fuel system shall be permitted to include: 
 
(1) Raw fuel bunker 
(2) Raw fuel gate 
(3) Raw fuel feed track including raw fuel feeder 
(4) Air intake ducts and duct manifold configurationFlow control or raw fuel 
(5) Feeder discharge piping 

 
9.4.6.2  (new use of #, was part of 9.4.5.1.2) The pulverizer shall be air-swept. 

(6) (9.4.5.1.1.2) Air-swept pulverizer 
 
9.4.6.3  (new use of #, was 9.4.5.1.3) Air Supply Isolation Requirements, all systems. 
 
9.4.6.3.1  (new use of #, was 9.4.5.1.1.1) A damper with shutoff function and a damper with control 
function, or a damper with both functions combined, shall be placed in each line of air 
that enters the pulverizer, if this is required to ensure either the control of the process, or 
the possibility of the operators to isolate the pulverizer from its sources of air intake for 
safety reasons, or both. 
 
9.4.6.3.1.1  (new #, new text, was 9.4.5.1.3.1) For pressurized pulverizers and suction pulverizers 
with pressurized air supply installations, the means for shutoff in each line of air that 



enters the pulverizer as per 9.4.6.3.1 shall ensure a tight shutoff under all operational 
conditions. 

 
9.4.6.3.1.2  (new #, new text, was 9.4.5.1.3.2) For suction pulverizer installations with an atmospheric 

tempering air supply, there shall be a means for shutting off the hot air supply. 
 

9.4.6.4  (new use of #, was 9.4.5.1) Main Component Arrangements, Direct-Fired Systems. 
 
9.4.6.4.1  (new #, was 9.4.5.1.1) These systems, as shown in Figure 9.4.6.4.1(a) through Figure 
9.4.6.4.1(f), shall be permitted to have the fan located either following or ahead of the 
pulverizer. 
 
9.4.6.4.1.1  (new #, was 9.4.5.1.1.1) If auxiliary air is used, a damper shall be placed in this the 
auxiliary air line. Should this damper be capable to provide for a complete & tight shut-off? If yes, it should be written here. 
 
9.4.6.4.2  (new #, was 9.4.5.1.1.2) The usual direct-firing pulverized fuel system shall be 
permitted to comprise the following components: 
 
(1) Raw fuel bunker 
(2) Raw fuel gate 
(3) Raw fuel feed track including raw fuel feeder 
(4) Flow control or raw fuel (part of 3) 
(5) Feeder discharge piping (part of 3) 
(6) Air-swept pulverizer 
(7) Classifier (separator?) 

(8) Foreign material collecting hopper 
(9) Pulverizer air fan or exhauster 
(10) Source of hot air 
(11) Source of tempering air 
(12) Temperature control of air 
(13) Flow control of air 
(14) Piping and ducts 
(15) Valves 
(16) Dampers 
(17) Burners 
(18) Means of inerting 
(19) Safety interlocks and alarms 
 
9.4.6.5  (new use of #, was 9.4.5.2) Main Component Arrangements, Storage-Firing Systems 
 
9.4.6.5.1  (new use of #, was 9.4.5.2.1) These systems, as shown in Fig. 9.4.6.5.1(a) through Fig. 
9.4.6.5.1(h), shall be arranged to permit partial or complete venting of the pulverizer air 
and water vapor after separating the pulverized fuel in, e.g., a cylones or other types of 
bag filter dust collectors. 



 
9.4.6.5.1.1  (new use of #, was 9.4.5.2.1.1) The separated fuel shall be transported to a storage 
facility that comprises one or more bins or silos, for subsequent supply to the burners. 
 
9.4.6.5.1.2  (new use of #, was 9.4.5.2.1.2) In addition to the components of a direct-fired system 
listed in 9.4.6.4.2, a typical storage system shall include some or all of the following 
equipment: 
 
(1) Air-fuel duct from pulverizer to air-fuel separation stage or stages Dust collector 
(2) Vent air duct to pulverizer air inlet configuration Cyclone vent collector 
(3) Air-fuel separation stage or stages, with pressure lock 
(4) Transport system that conveys from the separator, cyclone, and dust collector and 

air-fuel separation equipment ahead of the dust collector to the pulverized fuel 
storage facility; pneumatically via a pulverized fuel pump; piping; and valves or 
mechanically Vent fan 

(5) Pulverized fuel bins or silos 
(6) Pulverized fuel feeders 
 
 

9.4.6.5.2  (new use of #, new text) Riser Duct Arrangements for Storage Firing Systems 
 

9.4.6.5.2.1*  (new use of #, new text) The components of a pulverized fuel system downstream 
of the pulverizer that are connected by the riser duct that ends at the inlet of a dust 
collector shall be permitted to include: 

 
(1) Separator, static or dynamic 
(2) Other means of dust-air separation 
 
All types of dust-air separation equipment, including cyclones and multi-cyclones, shall 
not be permitted unless the system’s overall design includes the means to effectively 
inhibit the possibility of ignition of a secondary deflagration in them, under each of the 
following conditions, or under the following conditions combined: 
 
(1) Elevated, deflagration-induced pressure as result of pressure piling ahead of an 

approaching propagating flame front with accompanying pressure shock 
(2) Entering of a flame jet and accompanying pressure shock 
 
The design shall exclude the effects (1) and (2) on dust-air separation equipment in 
either direction, from ahead and from downstream, process wise. 
The means chosen shall comply with NFPA 69, Standard on Explosion Prevention 
Systems. 
 

larger blue rectangle over several pages: Refers to Storage Firing Systems only. 
Text pertaining to Riser Duct Arrangements, Dust Collectors as Air-Fuel 
Separators, and Transfer of Pulverized Fuel from Dust Collectors as Air-Fuel 
Separators to the Pulverized Fuel Storage have been included as new text 
Valve Requirements, not modified, follow under 9.4.9.3 (not in blue rectangle) 

From here to 9.4.6.5.4.8 (inclusive) the text is solely allocated to Storage Firing. 



9.4.6.5.2.2*  (new use of #, new text) The overall design of the system shall effectively inhibit 
deflagration-induced damage that results from flame front propagation and accelerating 
flame front propagation with their accompanying pressure shock through the riser duct. 
 
9.4.6.5.2.3*  (new use of #, new text) A system that includes a separator that is not integrated in 
a pulverizer’s enclosure shall be designed as to effectively mitigate, or inhibit the 
following possible effects of a deflagration in the pulverizer on the separator, via the riser 
duct: 
 
(1) Elevated, deflagration-induced pressure in the separator, as result of pressure piling 

ahead of an approaching propagating flame front with accompanying pressure shock 
(2) Entering of a flame jet and accompanying pressure shock 
 
The design shall protect the separator against the effects (1) and (2) by means that 
ensure at least their mitigation, so that the separator can be protected by the means of 
constructional explosion protection. The mitigation shall be in compliance with NFPA 69, 
Standard on Explosion Prevention Systems. 
 
9.4.6.5.2.4  (new use of #, new text) A system that includes a separator that is not integrated in a 
pulverizer’s enclosure shall be designed as to effectively mitigate, or inhibit the possible 
effects of a deflagration in the pulverizer on the separator, via the conveying path of the 
separated coarse particles back to the pulverizer inlet, which can constitute: 
 
(1) Elevated, deflagration-induced pressure as result of pressure piling ahead of an 

approaching propagating flame front with accompanying pressure shock, 
(2) Entering of a flame jet and accompanying pressure shock. 
 
The design shall protect the separator against the effects (1) and (2) by means that 
ensure at least their mitigation, so that the separator can be protected by the means of 
constructional explosion protection. The mitigation shall be in compliance with NFPA 69, 
Standard on Explosion Prevention Systems. 
 
9.4.6.5.2.5  (new use of #, new text) A system that includes a separator that is not integrated in a 
pulverizer’s enclosure shall be designed as to effectively mitigate, or inhibit the possible 
effects of a deflagration in the separator on both the pulverizer and the riser duct-
connected next system component, downstream of the separator. 
The effects on the pulverizer and the next riser duct-connected system component can 
be: 
 
(1) Elevated pressure in them, as result of pressure piling ahead of an approaching 

propagating flame front with accompanying pressure shock that stems from a 
primary deflagration in the separator, 



(2) Entering of a flame jet and accompanying pressure shock that can ignite a 
secondary deflagration in the pulverizer or in the riser duct-connected next system 
component downstream of the separator. 

 
Mitigation or inhibiting of (1) and (2) shall ensure at least their mitigation to the extent 
that the separator can be protected by the means of constructional explosion protection. 
The mitigation shall be in compliance with NFPA 69, Standard on Explosion Prevention 
Systems. 
 
9.4.6.5.2.6  (new #, new text) A system that includes riser duct-connected components 
between a separator that is either integrated in a pulverizer’s enclosure or not, and the 
next downstream air-fuel dust separation stage, normally a dust collector, shall be 
designed as to have the means to effectively mitigate or inhibit the following possible 
effects on the components that form this next downstream air-fuel dust separation stage 
to the extent that these components can be protected by the means of constructional 
explosion protection. These effects can constitute: 
 
(1) Elevated pressure in the components, as result of pressure piling ahead of an 

approaching propagating flame front with accompanying pressure shock that stems 
from a primary or secondary deflagration in the separator, 

(2) Entering of a flame jet and accompanying pressure shock that can ignite a 
secondary or tertiary deflagration in them. 

 
Mitigation or inhibiting of (1) and (2) shall be in compliance with NFPA 69, Standard on 
Explosion Prevention Systems. 
 
9.4.6.5.2.7  (new #, new text) A system that includes one or more other riser duct-connected 
components, i.e. (as shown in Fig. 9.4.5.2.1(h) in the 2011 Edition) an exhauster, between a pulverizer 
with or without enclosure-integrated separator, and the next downstream air-fuel dust 
separation stage, i.e. a cyclone, shall be designed to have the means to effectively 
mitigate or inhibit flame front propagation that results from a deflagration that is ignited 
within such components, in compliance with NFPA 69, Standard on Explosion 
Prevention Systems. 
 
9.4.6.5.2.8*  (new #, new text) A system that doesn’t include riser duct-connected components 
between a separator that is either integrated in the pulverizer enclosure or not, and 
which’ next downstream air-fuel dust separation stage therefore is a dust collector, shall 
be designed to have the means to effectively mitigate or inhibit the following possible 
effects on the dust collector to the extent that the dust collector can be protected by the 
means of constructional explosion protection: 
 
(1) Elevated pressure in the dust collector, as result of pressure piling ahead of an 

approaching propagating flame front with accompanying pressure shock that stems 
from a primary deflagration in the pulverizer, 



(2) Entering of a flame jet and accompanying pressure shock that can ignite a 
secondary deflagration in the dust collector. 

 
Mitigation or inhibiting of (1) and (2) shall be in compliance with NFPA 69, Standard on 
Explosion Prevention Systems. 
 
9.4.6.5.2.9  (new #, new text) The effects of a deflagration in a dust collector, via the riser duct, 
on components ahead of it, shall be mitigated or inhibited by explosion isolation in 
compliance with NFPA 69, Standard on Explosion Prevention Systems. 
 
9.4.6.5.2.10  (new #, new text) In addition to the requirements as per 9.4.6.5.2.6 and 
9.4.6.5.2.7, cyclones and multi-cyclone configurations shall be designed to include the 
possible effects of deflagrations in them or be protected, e.g. in accordance with NFPA 
68, Standard on Explosion Protection by Deflagration Venting. 
 
9.4.6.5.2.11  (new #, new text) Cyclones and multi-cyclone configurations shall only be part of 
overall designs that effectively inhibit the possible effects of deflagrations in them on 
connected equipment. The means chosen shall be in compliance with NFPA 69, 
Standard on Explosion Prevention Systems. 
 
9.4.6.5.2.12  (new #, new text) Multi-cyclone arrangements shall be designed to include the 
possible typical effects of deflagrations in interconnected vessels or shall have their units 
singularly protected against these effects, e.g. by deflagration isolation in compliance 
with NFPA 69, Standard on Explosion Prevention Systems. 
 
9.4.6.5.2.13  (new #, new text) Multi-compartment dust collector configurations shall be 
designed to include the possible effects of deflagrations in interconnected vessels or 
shall have their units singularly protected against these effects, e.g. by explosion 
isolation in compliance with NFPA 69, Standard on Explosion Prevention Systems. 
 
9.4.6.5.3  (new use of #, new text) Dust Collectors as Air-Fuel Separators in Storage-Firing 
Systems. 
 
9.4.6.5.3.1*  (new use of #, new text) Dust collectors that are used as the pulverizer system’s 
final air-fuel separator shall be designed, installed, and maintained as to prevent the 
influx of ambient air into the process. 
 
9.4.6.5.3.2  (new use of #, new text) Dust collectors that are used as the pulverizer system’s final 
air-fuel separator shall be protected by means of constructional explosion protection 
against the effects of a deflagration that can be ignited in them. The constructional 
explosion protection shall: 
 



(1) ensure complete containment of the maximum possible deflagration-induced 
pressure, without egress of flames, hot air and fuel particles, by means of design-
inherent strength, or 

(2) ensure mitigation of the maximum possible deflagration-induced pressure, either with 
controlled egress of flames, hot air and fuel particles, by means of implemented 
deflagration venting in compliance with NFPA 68, Standard on Explosion Protection 
by Deflagration Venting, Section 6.3 Enclosure Design and Support, or 

(3) ensure mitigation of the maximum possible deflagration-induced pressure, without 
any egress of flames, hot air and fuel particles, by means of implemented explosion 
suppression in compliance with NFPA 69, Standard on Explosion Prevention 
Systems. 

 
9.4.6.5.3.3  (new #, new text) Dust collectors that are used as the pulverizer system’s final air-
fuel separator shall be equipped and installed with means that effectively inhibit external 
effects of an internal deflagration, with the exception of the unavoidable deflagration 
venting-related effects that need to be included in a system design in compliance with 
NFPA 68, Standard on Explosion Protection by Deflagration Venting. 
 
9.4.6.5.3.4  (new #, new text) Dust collectors that are used as the pulverizer system’s final air-
fuel separator shall be equipped and installed, and the following adjoining equipment 
shall be designed and installed as to ensure that rupturing or disintegrating as the result 
of flame and pressure-related effects of an internal deflagration in the dust collector 
cannot occur: 
 
(1) pulverized fuel-laden riser duct and connected equipment, 
(2) clean air exhaust ductwork, dampers and fan, 
(3) pulverized fuel extraction and transfer system into the downstream conveying. 
 
9.4.6.5.4  (new use of #, new text) Transfer of Pulverized Fuel from Dust Collectors as Air-
Fuel Separators to the Pulverized Fuel Storage, Storage-Firing Systems. 
 
9.4.6.5.4.1  (new #, new text) Means shall be installed that prevent or reduce to the minimum 
the possibility that the conveying system for the transfer of pulverized fuel from the dust 
collector hopper discharge to the inlet of the storage vessel becomes a channel through 
which air can flow between the storage vessel or vessels to the dust collector or vice 
versa. 
 
9.4.6.5.4.2  (new #, new text) The conveying system for the transfer of pulverized fuel from the 
dust collector hopper discharge to the inlet of a storage vessel shall be sealed as to 
inhibit ingress of ambient air. 
 
9.4.6.5.4.3*  (new #, new text) The connection between the funnel hopper or hoppers of the 
dust collector and the downstream conveying system shall be explosion isolated as to 
comply with NFPA 69, Standard on Explosion Prevention Systems. 



Extraction and conveying elements that are internal parts of the dust collector are not 
included in this requirement, unless they form the interface to the next system 
component or components that is or are not part(s) of the dust collector. 
 
9.4.6.5.4.4  (new #, new text) The conveying system for the transfer of pulverized fuel from the 
dust collector hopper discharge to the inlet of a storage vessel shall be explosion 
isolated from the storage vessel or vessels as to comply with NFPA 69, Standard on 
Explosion Prevention Systems. 
 
9.4.6.5.4.5*  (new #, new text) All storage vessels for pulverized fuel shall be protected by 
means that exclude damage as the result of a deflagration that is ignited in them and 
which, subsequently, could affect: 
 

(1) The area in the vicinity of the storage vessel and above the storage vessel 
(2) Equipment that is connected to the vessel or is installed in or on its walls 

 
9.4.6.5.4.6*    (new #, new text) All interconnected storage vessels shall have explosion 
isolation installed in their interconnections. This explosion isolation shall comply with 
NFPA 69, Standard on Explosion Prevention Systems. 
 
9.4.6.5.4.7*  (new #, new text) All storage vessel extraction systems and all systems that 
provide for transfer of pulverized fuel from a storage vessel into a mechanical or 
pneumatic transport system that conveys the pulverized fuel from the storage vessel to 
further intermediate storage or to use in any form, including despatch in form of road or 
rail transportation, shall be equipped with the means that provide explosion isolation 
between the storage vessel or vessels and the transport system, in compliance with 
NFPA 69, Standard on Explosion Prevention Systems. 
 
9.4.6.5.4.8*  (new #, new text) All pneumatic transport systems that convey pulverized fuel 
from the storage vessel or vessels to further intermediate storage or to use in any form, 
including conveying in form of road or rail transportation, shall be designed as to provide 
for explosion isolation between (1) the conveying pipeline and the receiving system or 
systems downstream the pump and (2) the air supply system ahead of the pump, in 
compliance with NFPA 69, Standard on Explosion Prevention Systems. 
 
9.4.7  (new use of #, = 9.4.5.2.3) Primary Air Connections of Pressure Furnace Firing, all 
systems. 
 
9.4.7.1 and 9.4.7.2  (new use of ##, = 9.4.5.2.3.1 and 9.4.5.2.3.2) not modified 
 
9.4.8  (new #, = 9.4.5.2.4) Venting, all systems. 
 
9.4.8.1 … 9.4.8.6  (new ##, = 9.4.5.2.4.1 … 9.4.5.2.4.6) not modified 
 



9.4.9  (new #, new title) Fuel-to-Combustion Distribution 
 
9.4.9.1  (new #, new title)  General Requirements, all systems. 

 
9.4.9.1.1  (new #, was 9.4.3.1) Fuel distribution piping shall be arranged and conveying air 
velocities be chosen as to prevent hazardous accumulation of fuel. 

 
9.4.9.1.2  (new #, was 9.4.3.3.1) Positive means shall be provided to ensure that all pipe 
velocities are equal to or above the minimum velocity required for pneumatic fuel 
transport and to prevent flashback from the burners Is that possible at all, with air velocity as usual for 
pneumatic conveying? 
 
9.4.9.1.3  (new #, was 9.4.3.2) Where the air-fuel stream is directed into multiple pipes, the 
system shall divide the air-fuel mixture into design ratio among various pipes. 
 
9.4.9.1.4  (new #, was 9.4.3.4) All piping system components shall be capable of being cleared 
of pulverized fuel using transport air at the velocity normal for the conveying function. 
 
9.4.9.1.5  (new #, was 9.4.3.3.2) Testing during initial start-up and retesting as appropriate shall 
be performed to verify that individual pipe velocities are adequate. 
 
9.4.9.2  (new #, was 9.4.5.2.2) Fuel-to-Combustion Distribution Valve Requirements for 
Direct-Firing Systems. 
 
9.4.9.2.1 … 9.4.9.2.11 (= 9.4.5.1.2.1 … 9.4.5.1.2.11) not modified 
 

9.4.9.2.12 (new #, new text) The valves as per 9.4.9.2.1 … 9.4.9.2.11 shall be chosen, positioned, 
installed, operated, and maintained, as to effectively prevent flash back effects from the 
combustion through the pipes in which they are installed. 
 
9.4.9.3  (new #, new text) Fuel-to-Combustion Distribution Valve Requirements for 
Storage Firing Systems.  (= 9.4.5.2.2) 
 
9.4.9.3.1 … 9.4.9.3.5  (new ##, = 9.4.5.2.2.1 … 9.4.5.2.2.5) not modified 
 

9.4.9.3.6  (new #, new text) The system’s design shall include means that effectively prevent flash 
back effects through the pipes that feed the combustion. These means of prevention can 
include one or more of the valves as per 9.4.9.3.1 … 9.4.9.3.5. 

 
9.4.10  (new #, 9.4.6) Pulverizer System Component Design Requirements. 
 
9.4.10.1  (new #, 9.4.6.1) Strength of Equipment. 
 

larger red rectangle: 
Refers to Direct-Firing Systems only. 
Valve requirements not modified. 
9.4.9.2.12 added 

larger blue rectangle: 
Refers to Storage-Firing Systems only. 
Valve requirements not modified. 
9.4.9.3.6 added 
 



9.4.10.1.1*  (new #, 9.4.6.1.2 modified) Equipment design strength shall incorporate the 
combined stresses from mechanical loading, operating, and pressure, including 
pressure, positive or negative, that may result from a deflagration. An allowance for 
wear, which shall be determined by agreement between the manufacturer and the 
purchaser, also has to be included. 
 
9.4.10.1.1.1  (new #, new text) Deformation as result of exposure to process or deflagration-
induced pressure is acceptable. 
Rupturing or disintegration is not acceptable. 
 
9.4.10.1.2*  (new #, 9.4.6.1.1) The components of the pulverized fuel system that are 
designed to be operated at no more than gauge pressure of 13.8 kPa (2 psi) and can be 
exposed to internal explosion pressure, shall be designed to withstand an explosion 
gauge pressure equal to the pmax value of the fuel, or to withstand the reduced 
explosion pressure that will result from conditions or installed means that ensure 
explosion pressure mitigation. 
 
9.4.10.1.2.1*  (new #, new text) A system’s pulverizer, with adjoining sections in which the 
explosion pressure caused by a deflagration that is initiated in the pulverizer is mitigated 
as result of the space available in form of duct connections of the pulverizer’s air inlet 
and air & ground fuel outlet, shall be designed to withstand an explosion gauge 
pressure of 344 kPa (50 psi) for containment of explosion pressure, provided the 
volume available for the expansion of the air is 3x (expert opinion required) the volume of the 
pulverizer. 
 
9.4.10.1.2.2  (new #, new text) For typical direct-firing pulverizer systems that feed the 
burners of a boiler, the air & ground fuel outlet of the pulverizer is formed by several 
pipe outlets of a relatively small cross section. These outlets shall not be counted as 
volume that is available for air expansion and these pulverizers therefore shall be 
designed to withstand an explosion gauge pressure equal to the pmax value of the fuel, 
unless a mitigating effect from possible air expansion via the pulverizer’s air inlet can be 
taken into account. 
If air expansion via the pulverizer’s air inlet can be taken into account, the design 
strength requirement can be lowered accordingly. 

 
9.4.10.1.2.3  (new #, new text) The effects of a deflagration in the pulverizer shall be prevented to 

damage the raw fuel feeding track and the raw fuel bunker, via the raw fuel feeding 
track, by means that provide for prevention of damage as per NFPA 69, Standard on 
Explosion Prevention Systems. 

 
These effects shall either: 
 
1) be inhibited by explosion isolation in combination with pressure shock resistance of 

the relevant exposed equipment to the necessary degree 



 
or, if, in lieu of other means of explosion isolation, a choke is provided downstream of 
the raw fuel bunker and ahead of the pulverizer raw fuel inlet, or inside the raw fuel 
bunker: 
 
2) be included in the design of the components between the pulverizer raw fuel inlet and 

the choke to the degree that these components and their assembly will withstand the 
possible internal explosion gauge pressure, for containment of the explosion 
pressure. (See NFPA 69, Standard on Explosion Prevention Systems.) 

 
9.4.10.1.2.4*  (new #, new text) As far as the criterion as per 9.4.11.1.3 for a possible ignition 
source that enters or develops in a raw fuel bunker is fulfilled, and a deflagration in the 
raw fuel bunker therefore cannot be excluded, constructional explosion protection that 
mitigates the possible explosion pressure shall be applied. 
In that case, the pressure shock resistance requirement as per 9.4.10.1.2 for the part of 
the raw fuel feeding track ahead of the choke or ahead of the installed explosion 
isolation, as well as for the raw fuel bunker proper, can be reduced as to correspond 
with the pressure mitigation. 
 
9.4.10.1.2.5  (new #, new text) As far as the following components are not protected against 
the effects of a deflagration in the pulverizer by a choke or by another type of explosion 
isolation as per NFPA 69, Standard on Explosion Prevention Systems, 9.4.10.1.2 also 
applies to: 
 
(1) raw fuel bunker discharge system 
(2) raw fuel feeding track 
(3) flexible joints pertaining to (1) and (2) 

 
The components that fall under 9.4.10.1.2 include but are not restricted to: 
 
(4) pulverizer air input ducting 
(5) pulverizer 
(6) connected pulverizer components including foreign material-collecting hoppers 
(7) pulverizer-integrated separator 
(8) pulverizer outlet 
(9) flexible joints pertaining to (4) through (8)  
 
9.4.10.1.2.6*  (new #, new text) The possible exposure to explosion pressure of a booster fan 
and/or hot air generator that is connected with a pulverizer, if any, shall be evaluated for 
each system design, on the basis of the possibility of the air in the pulverizer to expand 
in its/their direction as explosion pressure that results of a deflagration in the pulverizer. 
The degree of pressure shock resistance necessary as per this evaluation shall be 
included in the design of the booster fan and/or hot air generator. 
 



9.4.10.1.2.7*  (new #, new text) A booster fan or a hot air generator shall be allowed to be 
protected against excessive deflagration-induced pressure initiated in the pulverizer by 
means of pressure mitigation in form of explosion venting, with the explosion vent being 
a part of the pulverizer’s air inlet ductwork. 
The installation of an explosion vent ahead of the pulverizer shall ensure that: 
 
(1) the venting blast is directed in a safe direction 
(2) the recoil force is taken into account by the support or suspension of the ductwork 
(3) no harmful effects of the blast will affect the confined, partly confined or unconfined 

vicinity of the explosion vent. 
 
If such venting blast-related hazardous affects cannot be excluded, the design shall 
include the necessary deflector and isolation construction. 
The explosion vent shall be designed to inhibit ingress of ambient air. 
 
9.4.10.1.2.8*  (new #, new text) In case of pulverizer system designs in which the air, in case 
of a deflagration in one of the system’s components, cannot expand into adjoining duct 
connections that offer sufficient pressure-mitigating volume, the relevant components 
shall be designed for containment of the full fuel-specific maximum explosion pressure 
pmax or be protected by a constructional explosion protection method other than 
containment. 
The explosion pressure-enhancing effects of elongated shapes shall be included in the 
strength. 
 
9.4.10.1.2.9*  (new #, new text) The strength of the system shall include the forces that, in 
case of a deflagration in the pulverizer, relate to the height of the explosion pressure felt 
in, and at the end of the pulverizer’s air-pulverized fuel outlet ductwork or piping. The 
height of this explosion pressure depends on a complex combination of parameters. In 
this combination of parameters, the length : cross section ratio of ducts and pipes, 
which is commonly referred to as L/D ratio, is, for ducts with a diameter >4” (100 mm) 
(expert opinion required) a major explosion pressure-enhancing factor and of major influence on 
possible flame front propagation. Without means that ensure the mitigation of such 
explosion pressure and propagation speed being in place, the system’s strength shall 
be capable to contain all run-up length-relevant effects. 
 
9.4.10.1.2.10*  (new #, new text) All interconnected equipment in which a deflagration in one 
component can affect connected components to the extent that a secondary 
deflagration can be ignited in them by the initial deflagration, shall be equipped with 
explosion isolation or flame front propagation mitigation in accordance with NFPA 69, 
Standard on Explosion Preventing Systems, or the relevant effects shall be included in 
the design strength, based on the distance between the locations. 
 
9.4.10.1.2.11*  (new #, new text) Secondary deflagrations that are ignited under the condition 
elevated initial pressure, as the result of a primary deflagration in a connected section 



of the system, subsequently can exert enhanced explosion pressure. This enhanced 
explosion pressure shall be inhibited by the installation of explosion isolation in 
compliance with NFPA 69, Standard on Explosion Prevention Systems, or shall be 
included in the design strength. 
 
9.4.10.1.2.12*  (new #, new text) The system’s design shall inhibit deflagrations in connected 
equipment that are ignited as secondary deflagration by a flame jet ignition. 
The explosion isolation or flame front propagation mitigation shall ensure that: 
 
(1) the exposure of connected equipment to pressure shocks as result of flame front 

propagation doesn’t exceed its strength 
(2) the exposure of connected equipment to elevated explosion pressure, as the result 

of a secondary deflagration being ignited in it under the condition “ignition at 
elevated initial pressure”, is mitigated as to not to exceed its strength 

(3) no flame jet ignition of a secondary deflagration in connected equipment can occur 
 
The choice of type of explosion isolation or flame front propagation mitigation shall take 
into account the location(s) of connected components in the system in terms of length : 
diameter ratio L/D that is defined by the interconnecting ductwork. 
 
9.4.10.1.3.*  (new #, was 9.4.6.1.1.1) For operating gauge pressures in excess of 13.8 kPa (2 
psi), the equipment as per 9.4.10.1.2 shall be designed to withstand an internal 
deflagration that is ignited under the condition elevated initial pressure. 
A pulverizer system that is operated under gauge pressures in excess of 13.8 kPa (2 
psi), including the pulverizer and its adjoining sections, shall have the strength to 
withstand the pmax value of the fuel, which represents the maximum explosion gauge 
pressure, multiplied by 
 

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

 
 
9.4.10.1.3.1*  (new #, new text) If the explosion pressure caused by a deflagration that is 
initiated in the pulverizer is mitigated as result of the space available in form of duct 
connections of the pulverizer’s air inlet and air & ground fuel outlet, the pulverizer and 
its adjoining sections shall have the strength to withstand an explosion gauge pressure 
of 344 kPa (50 psi), multiplied by 
 

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

 
provided the volume available for the expansion of the air is 3 x the volume of the 
pulverizer. 
 



9.4.10.1.3.2  (new #, new text) For typical direct-firing pulverizer systems that feed the 
burners of a boiler, the air & ground fuel outlet of the pulverizer is formed by several 
pipe outlets of a relatively small cross section. These outlets shall not be counted as 
volume that is available for air expansion and these pulverizers therefore shall be 
designed to withstand an explosion gauge pressure as per 9.4.10.1.3, unless a 
mitigating effect from possible air expansion via the pulverizer’s air inlet can be taken 
into account. 
If air expansion via the pulverizer’s air inlet can be taken into account, the design 
strength requirement can be lowered accordingly. 
 
9.4.10.1.3.3*  (new #, new text) The design of a system that is operated under gauge 
pressures in excess of 13.8 kPa (2 psi) shall inhibit deflagrations that are ignited as 
secondary deflagration under the influence of elevated initial pressure in excess of the 
operation pressure. 
The inhibition shall be in accordance with NFPA 69, Standard on Explosion Prevention 
Systems. 
 
9.4.11  (new #, 9.4.6.1.4) Components. 
 
9.4.11.1*  (new #, new text, 9.4.6.5 partially) Raw Fuel Bunker Designs. 
 
9.4.11.1.1, 9.4.11.1.1.1 and 9.4.11.1.2  (new ##, 9.4.6.5.1, 9.4.6.5.1.1 and 9.4.6.5.1.2) not modified 
 
9.4.11.1.3  (new #, new text) If, 
 
1) depending on the type of fuel used, auto-ignition and smoldering of the raw fuel on 

the stockyard and in the raw fuel bunker can be excluded, 
or, if 
2) auto-ignition and smoldering can be detected and handled as to secure that no 

affected raw fuel will enter the raw fuel bunker or bunkers, 
 
the raw fuel bunker or bunkers shall not be required to meet the requirements as per 
9.4.10.1.2. 
 
If it cannot be excluded that raw fuel with a tendency to auto-ignition and smoldering 
can enter the raw fuel bunker, constructional explosion protection with the relevant 
degree of pressure shock resistance shall be included in the raw fuel bunker’s design. 
 
9.4.11.1.4  (new #, new text) Systems that have provisions in place which enable emergency 
emptying of one or more raw fuel bunkers via other tracks than via one or more 
pulverizer in-feed tracks, shall be equipped with an air lock or with air locks, respectively, 
which prevent(s) ingress of ambient air into each of the bunkers during emergency 
emptying. 
 



9.4.11.1.5  (new #, new text) The emergency emptying procedure shall be described and the 
description shall be known, understood and trained by all responsible persons. The 
training shall take place in regular intervals that are set by the operation’s general safety 
regime. 
 
9.4.11.2  (new #, new text, 9.4.6.5.) Raw Fuel Feed Track Design 
 
9.4.11.2.1  (new ##, new text representing 9.4.6.1.4.2 (1)) All components and all their interconnections 
that form the raw fuel feed track between one or more raw fuel bunkers and one or 
more pulverizers, shall be of a design and be installed fulfilling the requirements as per 
9.4.10.1.2. or 9.4.10.1.3, respectively. 
 
9.4.11.2.1.1  (new ##, new text) The design of the raw fuel feed track shall ensure explosion 
isolation between the raw fuel bunker or bunkers and the pulverizer or pulverizers in 
accordance with NFPA 69, Standard on Explosion Prevention Systems. 
 
9.4.11.3  (new #, new text, 9.4.6.5.) Pulverizer Air In-Feed Design 
 
9.4.11.3.1  (new ##, new text representing 9.4.6.1.6) All air ducts and supports, all air duct valves and 
dampers, all flexible joints, and all connected equipment, including but not limited to hot 
air generators and booster fans, shall be of a design and be installed fulfilling the 
requirements as per 9.4.10.1.2, 9.4.10.1.3, 9.4.10.1.3.1 or 9.4.10.1.3.2, whichever is 
applicable. 
Valves and dampers shall be explosion pressure shock resistant in terms of inhibited 
deflagration-related effects on their vicinity externally of the system only. 
 
9.4.11.4  (new #, new title representing 9.4.6.1.4.2 (2)) Pulverizer Design 
 
9.4.11.4.1  (new ##, new text representing 9.4.6.1.4.2 (2)) All parts of the pulverizer that are required 
for containment of internal pressure, including deflagration-induced pressure, shall be of 
a design and be installed fulfilling the requirements as per 9.4.10.1.2, 9.4.10.1.3, 
9.4.10.1.3.1 or 9.4.10.1.3.2, whichever is applicable. 
 
9.4.11.4.1.1  (new ##, new text representing 9.4.6.1.4.2 (5)) Foreign-material collecting systems shall 
be designed and installed as to effectively contain internal pressure, including 
deflagration-induced pressure and they shall contain flames, including deflagration-
induced flames, under all possible working conditions. 
 
9.4.11.5  (new #, new title representing 9.4.6.1.4.2 (3 and 4)) Design of Connecting Piping and Ducts 
from Pulverizer 
 
9.4.11.5.1  (new #, new text) The pipe connections with a diameter <4” (100 mm) of direct-
firing pulverizer systems with burners, including their flexible joints, shall fulfill the 
strength requirements as per 9.4.10.2 or 9.4.10.1.3, respectively. 



 
9.4.11.5.2*  (new #, new text) The pipe connections with a diameter ≥4” (100 mm) of direct-
firing pulverizer systems with burners, including their flexible joints, shall fulfill the 
strength requirements as per 9.4.10.2 or 9.4.10.1.3, respectively, and, in addition, shall 
be designed and installed as to withstand accelerated flame front propagation with its 
accompanying pressure shock. 
 
9.4.11.5.3*  (new #, new text) The duct connections of pulverizers of indirect-firing systems 
with air-dust separation equipment, including their flexible joints, shall fulfill the strength 
requirements as per 9.4.10.2, and, in addition, shall be designed and installed as to 
withstand mitigated or unmitigated accelerated flame front propagation with its 
accompanying pressure shock, whichever is applicable. 
 
9.4.11.6  (new #, new title) Design of Air-Dust Separation Systems for Indirect-Firing 
Pulverizer Systems 
 
9.4.11.6.1  (new #, new text) Exhauster, external classifiers, and all forms of air-dust 
separation equipment with their interconnecting ductwork, including but not limited to 
duct support parts, flexible joints, valves, and dampers, shall fulfill the requirements as 
per 9.4.10.1.2 and, in addition, shall be designed and installed as to withstand mitigated 
or unmitigated accelerated flame front propagation with its accompanying pressure 
shock, whichever is applicable. See 9.4.6.5.2, Riser Duct Arrangements for Storage 
Firing Systems. 
 
9.4.11.6.2  (new #, new text) All components falling in 9.4.11.6.1 and not capable to 
withstand all possible deflagration and flame front propagation-induced effects without 
rupturing or disintegrating shall be protected by constructional explosion protection that 
prevents their rupturing or disintegration. 
 
9.4.11.7  (new #, new title) Design of Transition Systems for Separated Pulverized Fuels 
 
9.4.11.7.1  (new ##, new text) All transition systems that provide for the movement of partly or 
completely pulverized fuel from: 
 
(1) separation system back to pulverizer, 
(2) separation system to next separation stage, 
(3) separation system to storage, 
(4) separation system to burner or other of use, 
 
with their interconnected ductwork and piping, including but not limited to duct and pipe 
support parts, flexible joints, valves, and dampers, mechanical or pneumatic conveying 
equipment, shall fulfill the requirements as per 9.4.10.2. 
 



9.4.11.7.1.1  (new ##, new text) All transition systems that provide for the movement of partly 
or completely pulverized fuel from a separation system to another component or system 
that forms part of the main pulverizer system, shall be designed and installed as to 
ensure explosion isolation between the separation system and other system 
components that are connected with them via the conveying path, in accordance with 
NFPA 69, Standard on Explosion Prevention Systems. 
 
9.4.11.8  (new #, new title, 9.4.6.2.) Pulverized Fuel Bin Designs. 
 
9.4.11.8.1  (new #, 9.4.6.5.2) Pulverized fuel bins shall conform to strength requirements as 
specified in 9.4.10.2, except when an inert atmosphere in them is ensured on a 
continuous basis, as outlined in 9.4.4. 
 
9.4.11.8.2 … 9.4.11.8.6 (new ##, 9.4.6.5.2,1 … 9.4.6.5.2.5) not modified 
 
9.4.11.9  (new #, new text, 9.4.6.5.3.) Pulverized Fuel Lock Hoppers. 
 
9.4.11.9.1  (new #, 9.4.6.5.3) Pulverized fuel lock hoppers shall conform to strength 
requirements as specified in 9.4.10.2 or 9.4.10.3, respectively, depending on their 
operation, with the exception of operation under an inert atmosphere, which is ensured 
on a continuous basis, as outlined in 9.4.4. 
 
9.4.11.9.2 (new #, 9.4.6.5.3.1) not modified 
 
9.4.11.9.3 (new #, 9.4.6.5.3.2) not modified 
 
9.4.11.9.4 (new #, 9.4.6.5.4) not modified 
 
Annex Material: 
refers to 9.4.7.1.2.6 
 
A.9.4.7.1.2.6 The mitigation that leads to the presumed maximum explosion pressure 
value of 344 kPa (50 psi) under an operating pressure condition not in excess of 13.8 
kPa (2 psi) is the result of the space typically available in form of duct connections of 
the pulverizer’s air inlet and air & ground fuel outlet, which enables expansion of the air. 
 
This mitigation cannot be expected  
 
 
refers to 9.4.6.5.2.1* … 9.4.6.5.2.3* 
 
The L/D ratio, an acronym in which L stands for length and D stands for diameter, can 
enable the acceleration of a deflagration-induced flame front propagation that, i.e., has 
been initiated in the pulverizer, by providing run-up length. Flame front propagation can 



result in pressure peaks and pressure shocks that are considerably higher than the 
initial explosion pressure. 
Without means that ensure the mitigation of such explosion pressure being in place, the 
system’s strength shall be capable to contain all run-up length-relevant effects. 
 
 
refers to 9.4.10.1.2.9*  (new #, new text) Flame front propagation, and especially accelerating 
flame front propagation through ducts or pipes with diameter >4”, can lead to situations 
in which protection of the system with constructional explosion by way of containment is 
not possible. 
Wherever the effects of flame front propagation, and especially accelerating flame front 
propagation, cannot be included in a design, flame front propagation shall be avoided or 
mitigated to the necessary degree, in accordance with NFPA 69, Standard on Explosion 
Prevention Systems. 
 
 
refers to 9.4.10.1.2.1* and 9.4.10.1.3.1* 
 
Pulverizers normally have an adjoining air inlet duct configuration, which provides for 
volume into which deflagration-induced air expansion that is initiated in the pulverizer 
can take place. 
The air inlet configuration is formed by various ducts, which merge in some form of 
manifold. 
 
In case of storage-firing grinding systems, there will normally be an air-ground fuel 
outlet duct of a larger cross section, and therefore a considerable duct volume that is 
available for deflagration-induced air expansion. 
 
In case of direct firing grinding systems that feed a boiler via several pipe connections 
of smaller cross section, no volume for expansion is available. 
 
With the grinding chamber of the pulverizer connected with the expansion volume via 
more or less open flow paths, the expansion possibility of the air that is affected by or 
participates in the deflagration in the pulverizer mitigates the explosion pressure. 
This especially is the case when the cross section of the pulverizer’s air-ground fuel 
outlet is large. 
 
refers to: 9.4.10.1.3.1* 
 
Ignition of a secondary deflagration under the influence of elevated initial pressure can 
be the result of the primary deflagration in a connected section of the system that has 
been ignited under atmospheric or under elevated initial pressure. 
 

issue needing 
 



Compared with deflagrations that are ignited under atmospheric conditions, secondary 
deflagrations that are ignited under elevated initial pressure, and otherwise identical 
conditions (humidity, dust distribution, turbulence, ignition energy, O2 content of the 
process air), can result in significantly higher explosion pressure. 
 
Since an approaching flame front will normally not only cause an elevated initial 
pressure in the next enclosure, in which the secondary deflagration then will be ignited, 
but also will increase the turbulence there and will be a powerful ignition source, 
significantly higher explosion pressure must be expected. 
 
This higher explosion pressure, depending on the set of conditions, can reach a 
multiple value of pmax. 
 
In order to cover the necessary explanation of many conditions under which 
deflagrations can take place in pulverized fuel systems, additional explanations will be 
necessary. 
 
Terms that may need definitions: 

• accelerated flame 
front propagation 

• barrier valve 
• booster fan 
• check valve 
• choke 
• confined 
• constructional 

explosion protection 
• containment 
• cyclone 
• damper 
• deflagration 
• deposit, raw or 

pulverized fuel 
• disintegration 
• duct, duct work 
• dusttight valve 
• elevated initial 

pressure (a 
condition) 

• emergency inerting 
 

• explosion 
• explosion isolation 
• explosion pressure 
• false air 
• feeding train – See 

raw fuel feeding 
train. 

• flame jet ignition 
• flame front 

propagation 
• flame speed, flame 

velocity 
• flash back 
• flue gas 
• hot air generator 
• inert atmosphere 
• length : cross section 

ratio of ducts and 
pipes 

• maximum explosion 
pressure pmax 

• multi-cyclone 
• O2 content of 

process air 
• piping 
• pmax – See maximum 

explosion pressure. 
• pressure lock 
• pressure piling 
• pressure shock 

resistance 
• primary deflagration 
• raw fuel feeding train 
• run up length 
• rupturing 
• safety regime 
• secondary 

deflagration 
• semi-confined 
• storage vessel 
• vessel -See storage 

vessel 

 



Miscellaneous Remarks: 
proposed new code text 
mixed with 2011 published code text 
 

comments for use as explanatory text for 
annexes and other comments 

general remark 1 
 
Both ways to spell are used: storage firing and storage-firing. 
 
 
general remark 2 
 
Both names are used for what is obviously the same thing: separator and classifier. 
 
Proposal: Use separator only. 
 
 
general remark 3 
 
Does it make sense to use the words fan and exhauster for what is basically the 
same, namely a fan? 
 
Booster Fan = Primary Air Fan????? 
 
Flexible joints = expansion joints???? 
 
Bin = Silo    Starting from which size a storage vessel will be a silo? 
  
 



 
 
 
 
 
 
 
 
 
 

Attachment C: 
Review of Definitions in Chapter 3 

 



NFPA® 85 
Boiler and Combustion Systems Hazards Code 

2011 Edition 

The following words and phrases do not appear in NFPA 85, appear only in Chapter 3 and/or the Annex 
materials, or is a repeat of another definition. 

Definitions also appear in this list if a similar word or phrase appears in NFPA 85. 

Chapter 3  Definitions 

3.3  General Definitions.  [Note: these words, phrases, and synonyms were highlighted in 
NFPA 85.] 

3.3.1  Agglomerating.  A characteristic of coal that causes coking on the fuel bed during 
volatilization.  Note: ‘agglomerating’ appears only in Annex F. 

3.3.3.6.1  Primary Air (in a Bubbling Fluidized Bed).  That portion of total air used to 
transport or inject fuel or sorbent and to recycle material to the bed.  The phrase ‘primary air’ 
appears near ‘fluidized bed’ in Chapter 3 and Annex A, but never specifically near any sort of 
‘bubbling fluidized bed.’ 

3.3.3.6.2  Primary Air (in a Circulating Fluidized Bed).  That portion of total air introduced at 
the base of the combustor through the air distributor.  The phrase ‘primary air’ appears near 
‘fluidized bed’ in Chapter 3 and Annex A, but never near any specific kind of ‘circulating 
fluidized bed.’ 

3.3.3.6.3  Primary Air (in a Pulverized Fuel System).  In a pulverized fuel system, either air 
or a flue gas–air mixture; can simultaneously also be pulverizer air and/or transport air.  The 
phrase ‘primary air’ appears near ‘pulverizer’ or ‘coal’ in Chapters 1, 3, 6, 9, and Annex A. 

3.3.3.6.4  Primary Air (for the purposes of equipment within the scope of Chapter 8).  The 
air that is contained in the combustion turbine exhaust.  Chapter 8 covers HRSG systems and 
combustion turbines.  The phrase ‘primary air’ never appears near ‘HRSG’ or ‘turbine,’ however 
it often appears near ‘burner.’  ‘Primary air’ does not appear in Chapter 8 at all. 

3.3.3.9.1  Secondary Air (in a Bubbling Fluidized Bed).  That portion of the air introduced 
through the air distributor.  The phrase ‘secondary air’ appears near ‘fluidized bed’ in Chapter 3 
and Annexes A and H, but never specifically near a ‘bubbling fluidized bed.’ 



3.3.3.9.2  Secondary Air (in a Circulating Fluidized Bed).  That air entering the combustor at 
levels above the air distributor.  The phrase ‘secondary air’ appears near ‘fluidized bed’ in 
Chapter 3 and Annexes A and H, but never specifically near ‘circulating fluidized bed.’ 

3.3.3.9.3  Secondary Air (in a Single or Multiple Burner Boiler).  That portion of the air 
entering through the air registers.  The phrase ‘secondary air’ appears near ‘burner’ or ‘boiler’ 
(usually burner) in Chapters 6 and 7 and Annexes A and D. 

temperature. 

3.3.3.11  Theoretical Air.  The chemically correct quantity of air needed for complete 
combustion of a given quantity of a specific fuel.  Note: the phrase ‘theoretical air’ appears only 
in the Annex and Chapter 3. 

3.3.9  Atmospheric Fluidized-Bed Combustion.  A fuel-firing technique using a fluidized bed 
operating at near-atmospheric pressure on the fire side.  The phrase ‘atmospheric fluidized-bed 
combustion’ does not appear anywhere else.  ‘Fluidized-bed combustion’ appears once, in 
Chapter 7. 

3.3.22  Bottom Air Admission.  A method of introducing air to a chain or traveling grate stoker 
under the stoker.  The phrase ‘bottom air admission’ does not appear anywhere else. 

3.3.25.1  Auxiliary Load-Carrying Burner.  In a fluidized bed boiler, a burner whose primary 
purpose is load carrying, that is located over the bed, and that has its own air supply.  The phrase 
‘auxiliary load-carrying burner’ does not appear anywhere else. 

3.3.25.3  Over Bed Burner.  In a fluidized bed boiler, a warm-up burner located above the bed 
and firing over or into the bed.  The phrase ‘over bed burner’ does not appear anywhere else. 

3.3.25.4  Warm-Up Burner (Warm-Up Gun).  A burner, usually smaller than the main burner, 
that is ignited by another ignition source and used to warm up the boiler. In cases where it is used 
as an igniter, its classification is verified by test.  The phrase ‘warm-up burner (warm-up gun)’ 
does not appear anywhere else, nor does ‘warm-up gun.’  ‘Warm-up burner’ shows up often in 
Chapter 7, however, a separate definition relevant to FBBs appears in 3.3.25.4.1.  Are both 
definitions needed? 

3.3.25.4.1  Warm-Up Burner (in a Fluidized Bed Boiler).  A burner having its own air supply 
used to warm up the bed to the ignition temperature of the main fuel. The warm-up burner also 
can be used for limited load carrying.  The phrase ‘warm-up burner’ appears near some 
combination of ‘fluidized bed’ or ‘boiler’ in Chapters 3 and 7 and annex A. 

3.3.26.1  Automatic Burner Management System — Nonrecycling.  A burner management 
system by which a furnace is purged and a burner is started, ignited, and stopped automatically 
but does not recycle automatically. 



3.3.26.2  Automatic Burner Management System — Recycling.  A burner management 
system by which a furnace is purged and a burner is started, ignited, and stopped automatically 
and recycles on a preset pressure range. 

The phrase ‘automatic burner management system’ appears in Chapters 6 and 7, but does not 
appear to be near ‘recycling’ or ‘nonrecycling.’ 

3.3.26.3  Manual Burner Management System.  A burner management system by which a 
furnace is purged and a burner is started, ignited, and stopped manually.  Note: the phrase 
‘manual  burner management system’ appears only once, in another definition in Chapter 3. 

3.3.26.4  Manual, Supervised Burner Management System.  A burner management system 
by which a furnace is purged and a burner is started, ignited, and stopped manually. Interlocks 
are included to ensure that the operation follows established, proper procedures.  The phrase 
‘manual, supervised burner management system’ does not appear anywhere else. 

3.3.28  Calcination.  The endothermic chemical reaction that takes place when converting 
calcium carbonate or calcium hydroxide to calcium oxide.  The word ‘calcination’ does not 
appear anywhere else. 

3.3.29  Calcium to Sulfur Molar Ratio (Ca/S).  The ratio of the total moles of calcium in the 
sorbent fed to the boiler to the total moles of sulfur in the fuel fed to the boiler.  The phrase 
‘calcium to sulfur molar ratio (Ca/S)’ does not appear anywhere else, nor do ‘calcium to sulfur 
molar ratio’ or ‘Ca/S.’  The phrase ‘molar ratio’ does appear near ‘sulfur’ in the definition for 
sulfur retention (Chapter 3). 

3.3.31  Cinder Return.  In a stoker-fired boiler, an apparatus for the return of collected cinders 
to the furnace, either directly or with the fuel.  Note: ‘cinder return’ appears only in the Annex 
materials. 

3.3.35  Coking Plate.  A plate adjacent to a grate through which no air passes and on which coal 
is placed for distilling the coal volatiles before the coal is moved onto the grate.  The phrase 
‘coking plate’ does not appear anywhere else. 

3.3.39  Combustion Turbine Runback.  The controlled unloading of a combustion turbine to a 
level required by HRSG or other equipment control demands.  Note: only other appearance of 
‘combustion turbine runback’ is in the annex. 

3.3.44.2.1  Combustion Control System in a Fluidized Bed.  In a fluidized bed, the control 
system that regulates the furnace fuel input, furnace air input, bed inventory, and other bed heat 
transfer mechanisms to maintain the bed temperature and the air-fuel ratio within the limits 
necessary for continuous combustion and stable bed operation throughout the operating range of 
the boiler in accordance with demand.  The phrase ‘combustion control system’ appears near 
‘bed temperature’ in Chapter 7. 



3.3.44.2.2  Combustion Control System in HRSG Systems.  In HRSG systems, the control 
system that regulates the fuel input and air, where applicable, to maintain continuous combustion 
and stable flame.  The phrase ‘combustion control system’ appears near ‘HRSG’ in Chapter 3. 

In general, ‘combustion control system’ seems to be a stand-alone-phrase, and is near neither 
fluidized bed’ or ‘HRSG system’ (though ‘burner’ does crop up). 

3.3.44.4  Start-Up Combustion Control System.  A control system used to regulate and 
maintain proper air-fuel ratio during the start-up period where the customary indexes, such as 
pressure, temperature, load, or flow, that motivate the normal automatic combustion control 
system are not available or suitable.  There are no other appearances of ‘start-up combustion 
control system.’ 

3.3.48  Direct Fired System (Unit System).  A system in which the fuel is pulverized and 
delivered in suspension directly to the burner(s).  The phrase ‘direct fire system (unit system)’ 
does not appear anywhere else, nor does ‘direct fired system.’  ‘Unit system’ appears once in 
Chapter 9. 

3.3.50  Distributor/Divider.  A device that splits a single stream of pulverized coal and primary 
air into two or more streams.  The phrase ‘distributor/divider’ does not appear anywhere else, nor 
does the word ‘divider.’  However, ‘distributor’ does appear in the body of the code. 

3.3.51  Drag Seal.  In a chain grate stoker, the hinged plate resting against the returning chain 
and used to seal the air compartments.  The phrase ‘drag seal’ does not appear anywhere else. 

3.3.53  Dump Plate.  In a stoker-fired furnace, an ash-supporting plate from which ashes can be 
discharged from one side of the plate by rotation of the plate.  Note: only other appearance of 
‘dump plate’ is in Chapter 3. 

3.3.55  Elutriation.  The selective removal of fine solids from a fluidized bed by entrainment in 
the upward flowing products of combustion.  The word ‘elutriation’ does not appear anywhere 
else. 

3.3.60.2  Exhauster Fan.  A fan located at the pulverizer outlet used to draw the primary air 
through the pulverizer and to deliver the primary air–fuel mixture to the burner(s) or other 
apparatus.  Note: only appearance of ‘exhauster fan’ is when the definition for ‘exhauster’ refers 
to this one. 

3.3.60.6  Seal Air Fan.  A fan used to supply sealing air.  The phrase ‘seal air fan’ does not 
appear anywhere else. 

3.3.62  Fan Test Block Capability.  The point on the fan head versus flow characteristic curve 
at which the fan is selected. This is the calculated operating point associated with the maximum 
continuous rating of the boiler or HRSG, plus the head and flow margins.  Note: only other 
appearances of ‘fan test block capability’ are in the Annex. “Test block capability” is used in 
chapters 6,8, and 9. 



3.3.69  Fly Carbon Reinjection.  In a stoker-fired boiler, the process of removing the coarse 
carbon-bearing particles from the particulate matter carried over from the furnace and returning 
the carbonaceous material to the furnace to be combusted.  The phrase ‘fly carbon reinjection’ 
does not appear anywhere else. 

3.3.72  Friability.  The tendency of coal to crumble or break into small pieces.  The word 
‘friability’ does not appear anywhere else. 

3.3.73.4  Hogged Fuel.  Wood refuse that has been chipped or shredded by a machine known as 
a hog.  Note: only appearance of ‘hogged fuel’ is in Annex F. 

3.3.73.5  JP4.  A light, volatile fuel with a boiling point between that of gasoline and of light 
distillate. Its properties are defined in MIL-T-5624, Turbine Fuel, Aviation, Grade JP4, JP5, and 
JP5/JP8 ST, and are similar to ASTM D 1655, Standard Specification for Aviation Turbine Fuels 
(Jet B), and ASTM D 2880, Standard Specification for Gas Turbine Fuel Oils.  The phrase ‘JP4’ 
does not appear anywhere else in the text. 

3.3.73.6  Kerosene.  A light, highly refined fuel that is slightly more volatile than No. 2 fuel oil. 
Its properties are defined in ASTM D 396, Standard Specification for Fuel Oils; ASTM D 1655, 
Standard Specification for Aviation Turbine Fuels; or ASTM D 2880, Standard Specification for 
Gas Turbine Fuel Oils.  The word ‘kerosene’ does not appear anywhere else. 

3.3.73.12  Refuse-Derived Fuel (RDF).  A solid fuel prepared from municipal solid waste. The 
waste material is usually refined by shredding, air classification, magnetic separation, or other 
means. The fuel can be packed, chopped, pelletized, pulverized, or subject to other mechanical 
treatment.  Note: ‘refuse-derived fuel’ and ‘RDF’ also appear individually in the Annex 
materials. 

3.3.73.13  Supplementary Fuel.  Fuel burned to supply additional heat to the steam generator 
or to support combustion.  No other appearance of the phrase ‘supplementary fuel.’ 

3.3.78  Gate (for Raw Fuel) (Silo Gate; Bunker Gate).  A shutoff gate between the raw-fuel 
bunker and the raw-fuel feeder.  The phrase ‘gate (for raw fuel) (silo gate; bunker gate)’ does not 
appear anywhere else.  The phrase ‘raw fuel gate’ appears in Chapter 9.  The phrases ‘silo gate’ 
and ‘bunker gate’ do not appear anywhere else, though the word ‘gate’ appears in multiple 
chapters. 

3.3.79.1  Bars or Keys Grate.  Those parts of the fuel-supporting surface arranged to admit air 
for combustion.  The phrase ‘bars or keys grate’ does not appear anywhere else, nor does ‘bars 
grate,’ ‘bar grate,’ ‘keys grate,’ or ‘key grate.’ 

3.3.79.2  Hand-Fired Grate.  A grate on which fuel is placed manually, usually by means of a 
shovel.  The phrase ‘hand-fired grate’ does not appear anywhere else. 

3.3.80  Grindability.  The characteristic of solid fuel that indicates its relative ease of 
pulverization, as defined by ASTM D 409, Standard Test Method for Grindability of Coal by the 
Hardgrove-Machine Method.  Note: ‘grindability’ appears only in the Annex sections. 



3.3.83  Heat Recovery Steam Generator (HRSG).  A heat exchanger that uses a series of heat 
transfer sections (e.g., superheater, evaporator, and economizer) positioned in the exhaust gas 
flow of a combustion turbine to recover heat and supply a rated steam flow at a required 
temperature and pressure.  Note: ‘heat recovery steam generator’ and ‘HRSG’ also appear 
individually. 

3.3.83.2  HRSG Purge.  See 3.3.118.1, Combustion Turbine Purge; 3.3.118.3, Duct Burner 
(HRSG) Purge; and 3.3.119, Purge Rate.  The phrase ‘HRSG purge’ does not appear anywhere 
else. 

3.3.92  Ledge Plate.  A form of plate that is adjacent to and overlaps the edge of a stoker.  The 
phrase ‘ledge plate’ does not appear anywhere else. 

3.3.96  Low Fire.  The minimum fire rate that results in stable combustion.  The phrase ‘low 
fire’ does not appear anywhere else. 

3.3.98  Main Fuel Temperature Permit.  The minimum fluidized bed temperature at which the 
main fuel can be introduced with resulting stable combustion.  The phrase ‘main fuel 
temperature permit’ does not appear anywhere else. 

3.3.101  Minimum Fluidization Velocity.  In a fluidized bed, the lowest velocity sufficient to 
cause incipient fluidization.  The phrase ‘minimum fluidization velocity’ does not appear 
anywhere else. 

3.3.106  Open Register Light-Off Procedure.  A procedure for purging and lighting off a 
boiler under specified, controlled conditions.  The phrase ‘open register light-off procedure’ does 
not appear anywhere elseand ‘open-register light-off procedure’ both appear throughout the 
code.  We should pick one and make all consistent. 

3.3.113  Primary Air Fan (Pulverizer Air Fan).  See 3.3.60.5, Primary Air Fan.  The phrase 
‘primary air fan (pulverizer air fan)’ does not appear anywhere else.  ‘Pulverizer air fan’ does 
appear in Chapter 9.  ‘Primary air fan’ is a separate definition, and would be considered a repeat 
here. 

3.3.123  Recirculation (Solids or Recycle).  The reintroduction of solid material extracted from 
the products of combustion into a fluidized bed.  The phrase ‘recirculation (solids or recycle)’ 
does not appear anywhere else in the text.  ‘Recirculation’ appears numerous times in the text, 
often near ‘gas’ or ‘flue gas.’ 

3.3.125  Recycle Rate.  In a fluidized bed, the rate at which a mass of material is reinjected into 
the bed. This value is often expressed as the ratio of the amount being reinjected to the total 
amount being elutriated from the fluidized bed.  The phrase ‘recycle rate’ does not appear 
anywhere else. 

3.3.126  Recycle Ratio.  In a fluidized bed, the mass of material being reinjected into the bed 
divided by the mass of fuel being fed into the bed.  The phrase ‘recycle ratio’ does not appear 
anywhere else. 



3.3.128  Register (Burner Air).  A set of dampers for a burner, or air supply system to a 
particular burner, used to distribute the combustion air admitted to the combustion chamber. 
Frequently controls the direction and velocity of the airstream for efficient mixing with the 
incoming fuel.  The phrase ‘register (burner air)’ does not appear anywhere else, though ‘burner 
air register’ does.  The word ‘register’ appears in multiple chapters.  

3.3.129  Reinjection.  In a fluidized bed boiler, the return or recycling of material removed or 
carried from the furnace back to the furnace. Also refers to fly ash collected and returned to the 
furnace or combustion chamber, sometimes expressed as a percentage of the total collected.  
Note: ‘reinjection’ appears only in Annex A. 

3.3.132  Repeatability.  The ability of a device to maintain a constant set point characteristic.  
The word ‘repeatability’ does not appear anywhere else. 

3.3.134  Retort.  A trough or channel in an underfeed stoker, extending within the furnace, 
through which fuel is forced upward into the fuel bed.  Note: ‘retort’ appears only in Chapter 3 
and Annex G. 

3.3.135  Safety Shutdown Trip Relay.  See 3.3.100, Master Fuel Trip Relay.  The phrase 
‘safety shutdown trip relay’ does not appear anywhere else. 

3.3.142  Side Air Admission.  Admission of air to the underside of a grate from the sides of a 
chain or traveling grate stoker.  The phrase ‘side air admission’ does not appear anywhere else. 

3.3.145  Spent Bed Material.  In a fluidized bed boiler, material removed from the bed 
generally comprising reacted sorbent, calcined limestone, ash, and solid, unburned combustibles. 
For some applications, the spent bed material might also contain some inert material, such as 
sand.  Note: the phrase ‘spent bed material’ appears only in Chapter 3. 

3.3.149  Steam Generator Capacity.  The manufacturer's stated steam output rate over a period 
of time for which the steam generator is designed to operate.  The phrase ‘steam generator 
capacity’ does not appear anywhere else. 

3.3.150  Steam Generator Enclosure.  The physical boundary for all steam generator pressure 
parts and the combustion process.  The phrase’ steam generator enclosure’ does not appear 
anywhere else. 

Note: The most specific information on stokers is contained within Annex G.  Combinations of 
the following stoker types are contained within Annex G, but, excepting ‘spreader stoker,’ do not 
appear in the body of the document, with the exception of Chapter 3.  In the body of the code, 
‘stoker’ is most often used, without getting into specifics. 

3.3.151.1  Chain Grate Stoker.  A stoker that has a moving endless chain as a grate surface, 
onto which coal is fed directly from a hopper.  Note: ‘chain grate stoker’ appears only within 
Chapter 3. 



3.3.151.2  Dump Grate Stoker.  A stoker equipped with movable ash trays, or grates, by means 
of which the ash is discharged at any desirable interval.  There are no other appearances of the 
phrase ‘dump grate stoker.’ 

3.3.151.3  Forced Draft Stoker.  A stoker in which the flow of air through the grate is caused 
by a pressure produced by mechanical means.  There are no other appearances of the phrase 
‘forced draft stoker.’ 

3.3.151.4  Front Discharge Stoker.  A stoker so arranged that refuse is discharged from the 
grate surface at the same end as the coal feed.  There are no other appearances of the phrase 
‘front discharge stoker.’ 

3.3.151.5  Mechanical Stoker.  A device consisting of a mechanically operated fuel feeding 
mechanism and a grate, used for the purpose of feeding solid fuel into a furnace, distributing it 
over a grate, admitting air to the fuel for the purpose of combustion, and providing a means for 
removal or discharge of refuse.  There are no other appearances of the phrase ‘mechanical 
stoker.’ 

3.3.151.6  Multiple Retort Stoker.  An underfeed stoker consisting of two or more retorts, 
parallel and adjacent to each other, but separated by a line of tuyeres, and arranged so that the 
refuse is discharged at the ends of the retorts.  There are no other appearances of the phrase 
‘multiple retort stoker.’ 

3.3.151.7  Overfeed Stoker.  A stoker in which fuel is fed onto grates above the point of air 
admission to the fuel bed. Overfeed stoker grates include the following: (1) Front Feed, Inclined 
Grate — fuel is fed from the front onto a grate inclined downward toward the rear of the stoker; 
(2) Chain or Traveling Grate — a moving endless grate that conveys fuel into and through the 
furnace where it is burned, after which it discharges the refuse; (3) Vibrating Grate — an 
inclined vibrating grate in which fuel is conveyed into and through the furnace where it is 
burned, after which it discharges the refuse.  Note: ‘overfeed stoker’ appears only in Chapter 3 
and Annex G. 

3.3.151.8  Rear Discharge Stoker.  A stoker so arranged that ash is discharged from the grate 
surface at the end opposite the solid fuel.  There are no other appearances of ‘rear discharge 
stoker.’ 

3.3.151.9  Reciprocating Grate Stoker.  A grate element that has reciprocating motion, usually 
for the purpose of fuel agitation or ash removal.  There are no other appearances of the phrase 
‘reciprocating grate stoker.’ 

3.3.151.10  Side Dump Stoker.  A stoker so arranged that refuse is discharged from a dump 
plate at the side of the stoker.  There are no other appearances of the phrase ‘side dump stoker.’ 

3.3.151.11  Single Retort Stoker.  An underfeed stoker using one retort only in the assembly of 
a complete stoker.  There are no other appearances of the phrase ‘single retort stoker.’ 



3.3.151.13  Traveling Grate Stoker.  A stoker similar to a chain grate stoker with the exception 
that the grate is separate from but is supported on and driven by chains.  Note: only appearances 
of the phrase ‘traveling grate stoker’ are in Chapter 3 and Annex G. 

3.3.151.14  Underfeed Stoker.  A stoker in which fuel is introduced through retorts at a level 
below the location of air admission to the fuel bed. Underfeed stokers are divided into three 
general classes.  Note: ‘underfeed stoker’ appears only in Chapter 3 and Annex G. 

3.3.151.14.1  Continuous Ash Discharge Underfeed Stoker.  A stoker in which the refuse is 
discharged continuously from the normally stationary stoker ash tray to the ash pit, without the 
use of mechanical means other than the normal action of the coal feeding and agitating 
mechanism.  No other appearances of the phrase ‘continuous ash discharge underfeed stoker.’ 

3.3.151.14.2  Rear Discharge Underfeed Stoker.  A stoker having a grate composed of 
transversely spaced underfeed retorts that feed and distribute solid fuel to intermediate rows of 
tuyeres through which air is admitted for combustion. The ash is discharged from the stoker 
across the rear end.  No other appearances of the phrase ‘rear discharge underfeed stoker.’ 

3.3.151.14.3  Side Ash Discharge Underfeed Stoker.  A stoker having one or more retorts that 
feed and distribute fuel onto side tuyeres or a grate through which air is admitted for combustion 
and over which the ash is discharged at the side parallel to the retorts.  No other appearances of 
the phrase ‘side ash discharge underfeed stoker.’ 

3.3.151.15  Water Cooled Stoker.  A stoker having tubes in or near the grate surface through 
which water is passed for cooling the grates.  No other appearances of the phrase ‘water cooled 
stoker.’ 

3.3.152  Stoker Gate.  An element of a stoker placed at the point of entrance of fuel into the 
furnace and by means of which the depth of fuel on the stoker grate is controlled. It is generally 
used in connection with chain or traveling grate stokers and has the form of a guillotine.  No 
other appearances of the phrase ‘stoker gate.’ 

3.3.153  Sulfation.  The exothermic chemical reaction that takes place when calcium oxide 
unites with oxygen and sulfur dioxide to form calcium sulfate.  The word ‘sulfation’ is not used 
anywhere else in the text. 

3.3.154  Sulfur Capture.  The molar fraction of sulfur in the fuel input that is “captured” by 
calcium oxide to form calcium sulfate.  The phrase ‘sulfur capture’ does not appear anywhere 
else in the text. 

3.3.155  Sulfur Reacted.  In a fluidized bed, the fraction of the total sulfur in the fuel fed to the 
bed that is converted to sulfur dioxide or calcium sulfate.  The phrase ‘sulfur reacted’ does not 
appear anywhere else. 

3.3.156  Sulfur Retention.  The molar ratio of the total sulfur in the fuel minus the sulfur 
leaving the unit as sulfur dioxide to the total sulfur in the fuel.  There are no other appearances of 
the phrase ‘sulfur retention.’ 



3.3.158  Supplementary Firing.  The provision of duct burners in a HRSG to increase the 
temperature of the combustion turbine exhaust gases.  Note: ‘supplementary firing’ appears only 
in Chapter 3 and Annex A. 

Note: When ‘switch’ is mentioned in the document, the text is usually not as specific as the 
switches listed below.  The phrase ‘pressure switch’ appears in a couple chapters, though the 
characteristics of fuels mentioned nearby are difficult to discern.  ‘Temperature switch,’ ‘cutout 
switch,’ and ‘auxiliary switch’ do not appear anywhere else in the code. 

Phrases involving ‘switch’ that do appear multiple times include ‘manual switch,’ ‘manual trip 
switch,’ ‘emergency trip switch,’ and ‘pressure trip switch’ [Note: these phrases have not been 
highlighted.] 

3.3.159.1  Normal Shutdown, High Steam Pressure Switch.  A pressure-actuated device that 
is arranged to effect a normal burner shutdown when the steam pressure exceeds a preset 
pressure. 

3.3.159.2  Normal Shutdown, High Water Temperature Switch.  A temperature-actuated 
device that is arranged to effect a normal burner shutdown when the water temperature exceeds a 
preset temperature. 

3.3.159.3  Process Monitoring, High Oil Temperature Switch.  A temperature-actuated 
device that initiates a signal when oil temperature rises above the limits that are required to 
maintain the viscosity range recommended by the burner manufacturer. 

3.3.159.4  Process Monitoring, Low Oil Temperature Switch.  A temperature-actuated device 
that initiates a signal when the oil temperature falls below the limits that are required to maintain 
the viscosity range recommended by the burner manufacturer. 

3.3.159.6  Safety Shutdown, Excessive Steam Pressure Switch.  A pressure-actuated device 
that is arranged to effect a safety shutdown of the burner when the steam pressure exceeds a 
preset pressure. 

3.3.159.7  Safety Shutdown, Excessive Water Temperature Switch.  A temperature-actuated 
device that is arranged to effect a safety shutdown of the burner when the water temperature 
exceeds a preset temperature. 

3.3.159.8  Safety Shutdown, High Gas Pressure Switch.  A pressure-actuated device that is 
arranged to effect a safety shutdown or to prevent starting when the gas pressure exceeds the 
preset value. 

3.3.159.9  Safety Shutdown, Low Gas Pressure Switch.  A pressure-actuated device that is 
arranged to effect a safety shutdown or to prevent starting when the gas pressure falls below the 
preset value. 



3.3.159.10  Safety Shutdown, Low Oil Pressure Switch.  A pressure-actuated device that is 
arranged to effect a safety shutdown or to prevent starting when the oil pressure falls below the 
preset value. 

3.3.159.11  Safety Shutdown, Low Water Cutout Auxiliary Switch.  On single burner boilers, 
a device that is arranged to effect a safety shutdown of the burner when the water level in the 
boiler falls to a predetermined low level. 

3.3.159.12  Safety Shutdown, Low Water Cutout Switch.  A device that is arranged to effect a 
safety shutdown or master fuel trip when the water level in the boiler or HRSG falls to a 
predetermined low level. 
  

3.3.161  Trial for Ignition Period (Igniter).  The interval of time during light-off in which a 
safety control circuit permits the igniter fuel safety shutoff valve(s) to be opened before the flame 
detection system is required to supervise the igniter flame.  The phrase ‘trial for ignition period 
(igniter)’ does not appear anywhere else.  ‘Trial for ignition period’ appears near ‘igniter’ in 
Chapter 6. 

  

3.3.162  Trial for Ignition Period (Main Burner).  The interval of time during light-off in 
which a safety control circuit permits the main burner fuel safety shutoff valve(s) to be opened 
before the flame detection system is required to supervise the main burner flame only.  The phrase 
‘trial for ignition period (main burner)’ does not appear anywhere else.  ‘Trial for ignition period’ 
appears near ‘burner’ in Chapter 7. 

3.3.166.9  Vent Control Valve.  A controllable valve for regulating the flow of vented air or gas 
from the system.  The phrase ‘vent control valve’ does not appear anywhere else. 

3.3.169  Watch-Dog Timer.  A timer external to a microprocessor-based control that is used to 
compare the microprocessor cycle timing against itself and that fails safely if the microprocessor 
timing stops or exceeds the watch-dog time interval.  The phrase ‘watch-dog timer’ does not 
appear anywhere else in the code. 
 


