
MINUTES OF MEETING 
 

Technical Committee on Pulverized Fuel Systems 
 

January 23-24, 2013 
Orlando, FL  32812 
February 15, 2013 

Web/Teleconference 
 

I.  Attendance: 
 Principal Members/Staff: 
 Andy Smith, Technical Committee Chair, Global Risk Consultants, GA 
 Denise Beach, NFPA, MA 
  
 Joseph Bittinger, Jr. American Electric Power Co., OH (Feb 15 only) 
 John deRuyter, The DuPont Company, Inc., DE 
 Mark Fecke, Exponent, Inc., IL (Feb 15 only) 
 William Martin, Babcock & Wilcox Company, OH 
 Jonathan Pranitis, Foster Wheeler Energy Corporation, NJ (via teleconference) 
 Cleveland Skinker, Bechtel Power Corporation, MD (Feb 15 only) 
 Erdem Ural, Loss Prevention Science and Technologies, MA (via telecon, Jan 23-24 
only) 
 Frederick Wehe, Luminant, Big Brown SES, TX 
  
 Alternates and Nonvoting Members: 
 John Dage, Detroit Edison Company, MI 
 Vincent Grosskopf, Thorwesten Vent GmbH, Germany (Jan 23-24 only)  
 Yancy McWain, Babcock & Wilcox PGG Inc., OH (Feb 15 only) 
 
 Guests: 
 Qingsheng Lin, Babcock Power, Inc. 
 Sam Rodgers, Honeywell Inc. (Jan 24 only) 
 
II.  Minutes of Meeting: 
 
1.  Call to order.  The meeting was called to order at 8:05 a.m. on Jan. 23, 2013. 
 
2.  Introduction.  The committee members and guests introduced themselves and 

identified their affiliation.   
 
3.  Minutes Approval.  The minutes from the April 2010 meeting were approved as 

written.   
  



4.  NFPA Staff Report.  The NFPA Staff Liaison reviewed the new document revision 
process and tools, including the new terminology, the revision cycle timeline, and the 
online public input submittal process.  (Attachment A)  NFPA Staff reminded the 
committee that committee actions related to document revisions and public input will be 
available in the First Draft Report, which will be posted on the NFPA 85 document 
information page no later than Sept. 6, 2013. 

 
5.  Old Business. 
 A.  Direct/Indirect Firing Systems.  The committee reviewed the task group 

report.  The committee used the report as guidance for restructuring 
chapter 9 to separate requirements for direct- and indirect-fired systems.  A 
copy of the draft chapter 9 can be found in Attachment B.  A copy of the 
related Annex A material can be found in Attachment C.  A copy of the 
new Annex F can be found in Attachment D.  The committee will continue 
to work on the chapter rewrite for the second draft meeting. The original 
task group was discharged with thanks.  NOTE: These “clean” drafts are 
being provided for the convenience of the committee.  The complete 
legislative draft will be submitted for ballot.  Also, the committee initially 
requested that the new annex on common designs be located in Annex G.  
However, existing Annexes F and G are both on Stokers, so PFS systems 
were submitted as a new Annex F so that the stokers annexes will remain 
adjacent. 

   
  A new task group was established to look specifically at ASTM E 1226.  

ASTM E 1226 requires that test samples have 95% of sample capable of 
passing through a 200 mesh screen (smaller than 75 microns).  This is 
smaller than what is typically encountered in a pulverized fuel system 
within the scope of NFPA 85.  Therefore, the P(max) of 120 barg may be 
overly conservative.  The task group will investigate industry data on 
particle size and may recommend modifications to the strength of 
equipment requirements accordingly.  The task group members are Bill 
Martin and Qingsheng Lin. 

 
6.  New Business – Note: The committee meeting adjourned at 5:20 pm on Jan. 24, 
2013 and reconvened at 1:00 p.m. on Feb. 15, 2013. 
 A.  Document Revision.  The committee reviewed the public input and 

incorporated the revisions into the rewrite of chapter 9.  NOTE: J. Pranitis 
will research fire extinguishing with surfactants and wetting agents and 
report back in the Second Draft meeting. 

 B.  Reference Documents. The documents referenced in chapter 9 are NFPA 
69 and NFPA 70.  The current editions of NFPA 69 was reviewed 
extensively as part of the committee work and was deemed appropriate by 
the committee.  In addition, references to NFPA 68 were added to the 
chapter 9 rewrite. 

 C. Glossary Review. The committee did not review the glossary update 
material.  The committee will review this item in the Second Draft meeting. 



  
7.  Other Items.  There were no other items discussed.  
 
8.  Next Meeting.  The Second Draft meeting will be held Jan. 7-8, 2014 in Orlando, FL.  

The committee requested the same Doubletree Hotel. 
 
9.  Adjournment.  The meeting adjourned at 4:50 pm EST on Feb. 15, 2013. 
 



 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Attachment A: 
NFPA Staff Presentation 
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NFPA First Draft Meetings

Pulverized Fuel Systems

Welcome TCs on

3/5/2013

Jan 23-24, 2013
Doubletree Hotel, Orlando FL

NFPA First Draft Meetings

 At this and all NFPA committee meetings we are 
concerned with your safety.  If the fire alarm sounds, 
please proceed to an exit.  

3/5/2013

 Use of tape recorders or other means capable of 
reproducing verbatim transcriptions of this or any 
NFPA meeting is not permitted

NFPA First Draft Meetings

 Guests
 All guests are required to sign in and identify 

their affiliations.
 Participation is limited to those individuals who 

have previously requested of the chair time to

3/5/2013

have previously requested of the chair time to 
address the committee on a particular subject or 
individuals who wish to speak to Public Input 
they have submitted.

Guest chairs are located around the room as a 
courtesy.

NFPA First Draft Meetings

Members categorized in ANY interest category 
who have been retained to represent the 
interests of ANOTHER interest category (with 
respect to a specific issue or issues that are to 

3/5/2013

be addressed by a TC/CC) shall declare those 
interests to the committee and refrain from 
voting on any Public Input, Comment, or other 
matter relating to those issues.
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NFPA First Draft Meetings
New Process

General Procedures
Follow Robert’s Rules of Order.

Discussion requires a motion.

3/5/2013

 Motions for Ending Debate Previous Question or 
“Call the Question”
 Not in order when another has the floor

 Requires a second

Thi i i d b bl d DOES NOT

NFPA First Draft Meetings

3/5/2013

 This motion is not debatable and DOES NOT 
automatically stop debate

 A 2/3 affirmative vote will immediately close debate and 
return to the original motion on the floor.  Less then 2/3 
will allow debate to continue.

NFPA First Draft Meetings

Committee member actions:
 Member addresses the chair.

 Receives recognition from the chair.

3/5/2013

 Introduces the motion.

 Another member seconds the motion.

Committee chair actions:
States the motion.

Calls for discussion.

NFPA First Draft Meetings

3/5/2013

Ensures all issues have been heard.

Takes the vote.

Announces the result of the vote.
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New Process Overview

 Still basically 4 steps:
 First Draft (Report on Proposals)

 Second Draft (Report on Comments)

 NITMAM/CAM 

 Issuance
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 Issuance

 NEW opportunities to skip steps:
 If no public comments are received, the committee can request 

immediate issuance

 NITMAMs will only be certified based on public comments.

NFPA First Draft Meetings
New Process – What’s New?

 Changes in Terms:

New Term Old Term
Input Stage ROP Stage

Public Input Proposal

3/5/2013

First Draft Meeting ROP Meeting

Committee Input
“Trial Balloon” 

(or later, FR that fails ballot)

Committee Statement (CS) Committee Statement

First Revision (FR)
Committee Proposal or Accepted 

Public Proposal

First Draft Report ROP

First Draft ROP Draft

NFPA First Draft Meetings
New Process – What’s New?

 Changes in Terms:

New Term Old Term
Comment Stage ROC Stage

Public Comment Public Comment

3/5/2013

Second Draft Meeting ROC Meeting

Committee Comment
Comment that 
Failed Ballot 

(Second Revision that failed ballot)

Second Revision
Committee Comment or Accepted 

Public Comment

Second Draft Report ROC

Second Draft ROC Draft

Flowchart

 See page 4 for flowchart overview

3/5/2013
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NFPA First Draft Meetings
New Process

NEW Committee Actions and Motions:
Resolve Public Input

Create a First Revision
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Create a Committee Input (Trial Balloon)

First Draft
New Process

• Resolve a Public Input (PI)
o Committee develops a Committee Statement (CS) 

to respond (resolve) a Public Input. 

o Committee must clearly indicate reasons for not

3/5/2013

o Committee must clearly indicate reasons for not 
accepting the recommendation in CS and/or point 
to a relevant First Revision

o PI does not get balloted

First Draft
New Process

• Create a First Revision (FR)
o Committee wants to make a change to a current 

section or add new text.

o Committee develops a Committee Statement (CS)

3/5/2013

o Committee develops a Committee Statement (CS) 
substantiating the change. (do not refer to PI as 
the reason)

o Ensure any associated PIs get a committee 
response, often simply referring to the relevant FR.

o Each FR gets balloted

First Draft
New Process

• Create a Committee Input (Trial 
Balloon)
 Committee wants to receive Public Comment on a 

topic but not ready to incorporate it into the draft

3/5/2013

topic, but not ready to incorporate it into the draft

 Need to have a Committee Statement

 Does not get balloted
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First Draft
New Process

 Committee Statements (Substantiation):
All Public Input must have a Committee 

Statement

Must include a valid technical reason
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Must include a valid technical reason

No vague references to “intent”

Explain how the submitter’s  substantiation 
is inadequate

First Draft
New Process

 Committee Statements (Substantiation):
Should reference the First Revision if it 

addresses the intent of the Submitter’s 
Public Input
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Public Input

First Draft
New Process

Formal voting 
Voting during meeting is used to establish 

a sense of agreement (simple majority)

S d b l tt b ll t (2/3 t)
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Secured by letter ballot (2/3 agreement)

Only the results of the formal ballot 
determine the official position of the 
committee on the First Draft

First Draft
New Process

 Ballots are on the First Revisions (FR) ONLY
 Public Input and Committee Input not balloted
 Reference materials are available:

 First Draft, PI, CI, CS, etc

 Ballot form allows you to vote:

3/5/2013

 Ballot form allows you to vote: 
 Affirmative on all FR
 Affirmative on all FR with exceptions specifically noted

 Ballot form provides a column for affirmative 
with comment
 Note: This box only needs to be checked if there is an 

accompanying comment.

 Reject or abstain requires a reason.
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First Draft
New Process

 Initial ballot
Circulation of negatives and comments
Members may change votes during

3/5/2013

Members may change votes during 
circulation

 First Revision that fails letter ballot 
becomes Committee Input (CI) – just like 
the trial balloon version of CI – so as to 
solicit Public Comment

First Draft
New Process

 Balloting
Ballots will be an online format

Alternates are strongly encouraged to 
return ballots

3/5/2013

return ballots

NFPA First Draft Meetings

 No New Material after the Public Input Stage

 What constitutes new material is to some extent a 

3/5/2013

judgment call

 Online submittal of comments through Terra

NFPA New Process Overview

 Comment phase works similar to old process

 HOWEVER, comments that do not contain specific 
action will no longer be accepted
 NO – “Reverse committee action”

3/5/2013

 NO – “I agree with the committee action”

 NO – “Use submitter’s original material”

 No new material after the Public Input Stage
 What constitutes new material is to some extent a judgment 

call

 NITMAMs will be certified ONLY on comments
 “Nitmammers” must participate in the entire process
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Legal

Patent: Disclosures of essential patent claims 
should be made by the patent holder, but others 
may also notify NFPA if they believe that a 
proposed or existing NFPA standard includes 
an essential patent claim

3/5/2013

an essential patent claim.  

Antitrust: the single most important provision-
Federal law prohibits contracts, combinations, 
or conspiracies which unreasonably restrain 
trade or commerce.   Section 1 of the Sherman Act

Legal

 Activities Disapproved by the Courts
 Packing meetings

Hiding commercial interest throwing the 
committees out of balance

3/5/2013

committees out of balance

No final decision-making authority to unbalanced 
Task Groups; include all interested parties.

Hiding scientific or technical information from 
committees

Doc Info Pages

Document Information

• Document scope
• Current/Previous 

Edition information
• Issued TIAs, FIs and 

Errata

Next Edition

• Meetings and Ballots
• ROP/ROC or First 

Draft Report and 
Second Draft Report

• NITMAM and 

Technical Committee

• Committee name, 
responsibility and 
scope

• Staff liaison
• Committee list

3/5/2013

Errata
• Archived revision 

information
• Standard Council 

Decisions
• Articles and Reports
• Read only document

• NITMAM and 
Standard Council 
Decisions

• Submission of  Public 
Input/Comment

• Private TC info
• Ballot circulations, 

informational 
ballots and other 
committee info

• Committee list
• Private committee 

contact information
• Current committee 

documents in PDF 
format

• Committees seeking 
members and 
committee online 
application

NFPA First Draft Meetings

Thank you for participating!

Any questions?

3/5/2013

y q



 
 
 
 
 
 
 
 
 

Attachment B: 
Draft Chapter 9 (Clean) 



Chapter 9  Pulverized Fuel Systems 

9.1  Application. 

9.1.1*  This chapter shall cover only those fuels with a volatile content of 8 percent or greater 
on a moisture-free basis. 

9.1.2   This chapter shall exclude those systems that have an oxygen content greater than 21 
percent, which require special attention. 

9.2  Purpose. 

9.2.1   The purpose of this chapter shall be to establish minimum requirements for design, 
installation, operation, and maintenance of pulverized fuel systems. 

9.2.2   This chapter shall apply to any retrofit that involves replacement of the entire pulverized 
fuel system as defined in 9.4.1.1 and 9.5.1.1

9.2.3   For less than total system replacement, components shall meet the requirements of this 
chapter or the original code or standard of construction. 

. 

9.3  General. 

9.3.1* Functional Requirements. 

9.3.1.1   Because fires and explosions are most likely to occur during start-up or shutdown or 
after an emergency trip, pulverized fuel systems and their components shall be designed for and 
capable of continuous operation. 

9.3.1.2   Interruptions of pulverized fuel systems shall be kept to an absolute minimum because 
of the combustible and explosive nature of the pulverized fuels. 

9.3.1.3   The pulverized fuel system shall be designed to meet the demands of the system that it 
serves over the required range of operation. 

9.3.1.4 The pulverized fuel system shall be designed and operated to enable for the safe 
removal of foreign material. 

9.3.2* Hazards in Pulverized Fuel Systems. Design, operation, control

(1) Feeding of raw fuel into the pulverizer. 

 and maintenance of a 
pulverized fuel system shall address inherent hazards.  The prevention of such conditions shall 
include but not be restricted to the necessary control of: 

(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. 



(5)* Influx of ambient air into negative-pressure indirect-fired systems. 

9.3.3   The system arrangement shall be such that it provides only one possible direction of 
flow (i.e., from the points of entrance of fuel and air to the point of discharge), which can be 
either a furnace or a transport and collection system. 

9.3.4   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. 

9.3.5 Construction Materials for Pressure Containment. 

9.3.5.1  Materials that are used to meet strength requirements shall be ferrous materials and 
shall satisfy the strength requirements at design operating temperatures. 

9.3.5.2   If made of steel or other ductile metals, the allowable stress values shall be 
determined as specified in 9.3.5.2.1 through 9.3.5.2.5 9.4.6.6.2.1 through 9.4.6.6.2.5. 

9.3.5.2.1 Tension. The maximum allowable direct (i.e., membrane) stress shall not exceed the 
lesser of ¼ the ultimate strength or 5⁄8 the yield strength of the material. 

9.3.5.2.2 Combined Bending and Membrane Stress (Where Bending Stresses Are Not Self-
Limiting). The maximum allowable value of combined bending and membrane stress shall not 
exceed the lesser of the yield strength or ½ the ultimate strength of the material. 

9.3.5.2.3 Combined Bending and Membrane Stress (Where Bending Stresses Are Self-
Limiting). The maximum allowable values of combined self-limiting and non-self-limiting 
bending stresses plus membrane stress shall not exceed the ultimate strength of the material. 

9.3.5.2.4 Compressive Stress. For components in which compressive stresses occur, in 
addition to the requirements of 9.3.5.2.1 through 9.3.5.2.3, the critical buckling stress shall be 
taken into account. 

9.3.5.2.5 Fatigue Analysis. On components subject to cyclic loading, fatigue analysis shall be 
made to guard against possible fatigue failures. Both mechanical and thermal loading shall be 
analyzed. 

9.3.5.3  If made of cast iron or other nonductile material, the allowable stress shall not exceed 
¼ the ultimate strength of the material for all parts. 

9.3.5.3.1  When cast iron or other nonductile material is used for flat areas exceeding 0.0929 m2 
(1 ft2), the surface shall be strengthened by ribbing or other means. 

9.3.5.3.2  An evaluation of the possibility of buckling and fatigue failures shall be made. 

9.3.5.4  To ensure casting quality, nondestructive examination shall be made to detect 
significant defects at locations of high stress, at abrupt changes of section, and at sharp angles. 

9.3.5.4.1  The choice of such a quality assurance program shall be the responsibility of the 
designer. 



9.3.5.5  The justification of new materials or improved analytical methods shall be the 
responsibility of the designer. 

9.3.5.5.1  If such materials and methods are used for the design of pulverized fuel system 
components, they shall meet the strength requirements. 

9.3.5.5.2   The materials that are used shall be capable of withstanding the conditions that 
could occur during abnormal incidents, such as pulverized fuel fires. 

9.3.6 Rotary Valves. Where used as a means for deflagration isolation, rotary valves (material 
chokes) shall be installed and maintained in accordance with NFPA 69. 

9.3.7 Electrical Equipment. 

9.3.7.1  All electrical equipment and wiring shall conform to NFPA 70, National Electrical 
Code. 

9.3.7.2

9.4  

  Locations where completely dusttight pulverized fuel systems are installed in 
compliance with this code shall not be considered a hazardous location for electrical equipment 
as defined in NFPA 70, National Electrical Code. 

Direct-Fired Pulverized Fuel Systems

9.4.1  Introduction. General requirements for 

. 

direct-fired pulverized fuel systems shall be 
covered by this section, and specific requirements for only the more commonly used direct-
fired unit systems shall be covered in detail. (For other types of systems, see Section 9.7)  

9.4.1.1  The usual direct-fired

(1)  Raw fuel bunker 

 pulverized fuel system shall be permitted to comprise the 
following components: 

(2)  Raw fuel 

(3)  

feed system 

(4) Air-swept pulverizer 

Air and gas system 

(5) Firing System 

(6) Emergency Inerting System 

(7) Fire Extinguishing System 

(8)

9.4.2  

 Safety interlocks and alarms 

Raw Fuel Bunker. 

9.4.2.1

(1)  An uninterrupted flow of fuel being handled at a controlled rate 

  The raw fuel bunker structural material shall be made of noncombustible material and 
shall be designed to provide the following mass flow and self-cleaning flow characteristics: 

(2)  A flow pattern in which arching and ratholing (piping) are avoided 



9.4.2.1.1   The bunker outlet feeder(s) shall be coordinated with the bunker to avoid the 
probability that incorrect feeder selection will result in altering the bunker flow characteristics 
as specified in 9.4.2.1(1) or 9.4.2.1(2). 

9.4.2.1.2   Provisions shall be made to prevent the accumulation of flammable mixtures of air, 
fuel dust, and combustible gases within the bunker. 

9.4.2.2 Procedures shall be established for emergency emptying of raw fuel bunkers. 

9.4.3 

9.4.2.3* Water shall not be used to extinguish fires in the raw fuel bunker. 

Raw Fuel Feeder System 

9.4.3.1  Means shall be provided to resist the passage of air or gas from the pulverizer through 
the feeder into the bunker. 

9.4.3.1.1*  Where used as the means to resist passage of air or gas from the pulverizer, a 
vertical column of fuel shall be sized to withstand pulverizer operating pressures, but it shall be 
no less than three pipe diameters or hydraulic diameters for noncircular pipe. 

9.4.3.2  Strength of Equipment. 

9.4.3.2.1  The raw fuel feeder system, including but not limited to raw fuel feeding devices, 
discharge hoppers, and feed pipes to the pulverizer for a direct-fired system, shall begin at a 
point that includes a minimum coal column of 0.61 m (2 ft), and shall end at the pulverizer 
inlet.  

9.4.3.2.2  All components of the raw fuel feeder system shall be designed to withstand an 
internal explosion without rupture. 

9.4.3.2.2.1* All components of the raw fuel feeder system that are designed to be operated at no 
more than gauge pressure of 13.8 kPa (2 psi) with a design coal having P(max) of 10 barg or 
less shall be designed for a maximum allowable working pressure of 344 kPa (50 psi) for 
containment of possible explosion pressures. 

9.4.3.2.2.2  For operating gauge pressures in excess of 13.8 kPa (2 psi) and design coal P(max) 
of 10 barg or less, the raw fuel feeder system shall be designed for a maximum allowable 
working pressure 3.4 times the absolute operating pressure. 

9.4.3.2.2.3* Where the design coal P(max) is greater than 10 barg, the raw fuel feeder system 
shall be designed to withstand internal explosion pressures calculated in accordance with NFPA 
68 or NFPA 69.  In these calculations, normal unobstructed openings shall be permitted to be 
considered in the calculation as mitigation of explosion pressures. 

9.4.3.2.3  Equipment design strength shall incorporate the combined stresses from mechanical 
loading, operating, and explosion and implosion pressures plus an allowance for wear, which 
shall be determined by agreement between the manufacturer and the purchaser. 

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



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

9.4.3.2.6  Explosion vents shall not be used on any component of the raw fuel feeder system 
system.  

9.4.3.2.7 Valves. 

9.4.3.2.7.1  All valves in the raw fuel feeder system from a point that includes a minimum coal 
column of 0.61 m (2 ft) to the point of consumption of the pulverized fuel shall have 
construction that is capable of withstanding pressures as defined in 9.4.3.2.2 or 9.4.3.2.7.3, 
depending on the application. 

9.4.3.2.7.2  These components shall include the following and any other raw fuel feeder system

(1)  Barrier valve 

 
valves: 

(2)  Dusttight valve 

(3)  Check valve 

(4)  Pressure/air lock 

(5)  Raw fuel gate 

9.4.3.2.7.3 Interconnections. Valves at points of interconnection between pulverized fuel 
system components requiring different design pressures shall comply with the strength 
requirements of the lower pressure of the two. 

9.4.4 Air and Gas System. 

9.4.4.1 The fan shall be permitted to be located upstream (primary air fan) or downstream 
(exhauster) of the pulverizer. 

9.4.4.2 The primary air or flue gas supply 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. 

9.4.4.2   If auxiliary air is used, a damper shall be placed in the auxiliary air line. 

9.4.4.4 Air Supply Isolation Requirements. 

9.4.4.4.1  For pressurized pulverizers and suction pulverizers with pressurized air supply 
installations, there shall be a means for tight shutoff of the hot air supply and a means for 
shutting off the primary air supply to each pulverizer. 

9.4.4.4.2  For suction pulverizer installations with an atmospheric tempering air supply, there 
shall be a means for shutting off the hot air supply. 

9.4.4.5*  All ductwork, from the hot and tempering air supply ducts to individual pulverizers, 
including damper frames, expansion joints, supports, and hot primary air fans, shall be designed 
to contain the test block capability of the pulverizer air supply fan. 



9.4.5 Air Swept Pulverizer System. 

9.4.5.1 Strength of Equipment. 

9.4.5.1.1 The pulverizer system components, including the pulverizer,  the foreign-material 
collecting hopper, exhauster, and the external classifier, that are required for containment of 
internal pressure shall be in accordance with 9.4.5.1. 

9.4.5.1.2  All components of the pulverizer system shall be designed to withstand an internal 
explosion without rupture. 

9.4.5.1.2.1 These components shall begin at a point that includes a minimum coal column of 
0.61 m (2 ft), at the point of connection of ductwork to the pulverizer, and at the seal air 
connections to the pulverizer system, and they shall end at the discharge of the pulverizer, 
external classifier, or exhauster. 

9.4.5.1.2.2*  All components of the pulverizer system that are designed to be operated at no 
more than gauge pressure of 13.8 kPa (2 psi) with a design coal having P(max) of 10 barg or 
less shall be designed for a maximum allowable working pressure of 344 kPa (50 psi) for 
containment of possible explosion pressures. 

9.4.5.1.2.3  For operating gauge pressures in excess of 13.8 kPa (2 psi) and design coal P(max) 
of 10 barg or less, the pulverizer system shall be designed for a maximum allowable working 
pressure 3.4 times the absolute operating pressure. 

9.4.5.1.2.4 Where the design coal P(max) is greater than 10 barg, the raw fuel feeder system 
shall be designed to withstand internal explosion pressures calculated in accordance with NFPA 
68 or NFPA 69.  In these calculations, normal unobstructed openings shall be permitted to be 
considered in the calculation as mitigation of explosion pressures. 

9.4.5.1.3  Equipment design strength shall incorporate the combined stresses from mechanical 
loading, operating, and explosion and implosion pressures plus an allowance for wear, which 
shall be determined by agreement between the manufacturer and the purchaser. 

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

9.4.5.1.5 Explosion vents shall not be used on the components of the air-swept pulverizer 
system. 

9.4.5.1.6 Valves. 

9.4.5.1.6.1  All valves in the pulverizer system from a point that includes a minimum coal 
column of 0.61 m (2 ft) to the point of consumption of the pulverized fuel shall have 
construction that is capable of withstanding pressures as defined in 9.4.5.1.2 or 9.4.5.1.6.3, 
depending on the application. 

9.4.5.1.6.2  These components shall include the following and any other pulverized fuel system 
valves: 

(1)  Barrier valve 



(2)  Dusttight valve 

(3)  Check valve 

(4)  Pressure/air lock 

(5)  Raw fuel gate 

9.4.5.1.6.3 Interconnections. Valves at points of interconnection between pulverizer system 
components requiring different design pressures shall comply with the strength requirements of 
the lower pressure of the two. 

9.4.6 Firing System. 

9.4.6.1 Piping Arrangement. 

9.4.6.1.1  Process ductwork and piping for pneumatic transportation of fuel shall be arranged to 
prevent hazardous accumulation of fuel. 

9.4.6.1.2  Where the air-fuel stream is directed into multiple pipes, the system shall divide the 
air-fuel mixture into design ratio among various pipes. 

9.4.6.2  Pipe Velocities. 

9.4.6.2.1  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 the hazardous 
accumulation of fuel and flashback from the burners. 

9.4.6.2.2  Testing during initial start-up and retesting as appropriate shall be performed by the 
owner/operator or the owner’s/operators designated representative to verify that individual pipe 
velocities are adequate. 

9.4.6.3  All piping system components shall be capable of being cleared of pulverized fuel 
using transport air. 

9.4.6.4*  The pulverized fuel piping from the outlet of the pulverizer system to the pulverized 
fuel burner shall comply with 9.4.5.1. 

9.4.6.5 Bend Radii. 

9.4.6.5.1  Pulverized fuel piping shall provide smooth flow and have bend radii not less than 
one pipe diameter. 

9.4.6.5.2  Wherever possible, radii in excess of one pipe diameter shall be used. 

9.4.6.6   Flexible joints and split clamp couplings shall conform to 9.4.6.1 through 9.4.6.5  
except that the junction of two sections shall be permitted to be sealed with flexible material. 

9.4.6.6.1  There shall be no separation of the pipe joint in case of failure of the flexible 
material. 

9.4.6.6.2  Positive mechanical connections shall be provided between the two sections to 
prevent serious misalignment or separation. 



9.4.6.7  At operating temperatures encountered in the service of the equipment, piping materials 
shall satisfy the strength requirements of 9.4.5.1  and shall comply with  9.3.5.2 for allowable 
stresses. 

9.4.6.8  Brittle materials having a plastic elongation of less than 8 percent prior to tensile 
rupture shall not be used for piping except as abrasion-resistant linings and where no credit is 
taken for the structural strength of the lining. 

9.4.6.9  Piping support systems shall be designed and installed in accordance with Chapter 2, 
Part 5, of ASME B31.1, Power Piping, so that combined stresses will not be in excess of those 
specified in 9.3.5.2. 

9.4.6.10  Pipe that is lined with abrasion-resistant material shall have casing thickness and 
flange size that is designed for the strength requirements in 9.4.5.1  with no required allowance 
for wear. 

9.4.6.11  Prior to initial operation or after piping system renovation, an in-service leak test shall 
be performed by the owner/operator or the owner’s/operator’s designated representative

(1)  The system shall be gradually brought up to operating pressure and temperature. 

 in 
accordance with the following procedure: 

(2)  The system shall be held continuously at the conditions described in 9.4.6.11

(3)  All joints and connections shall be examined for leakage. 

(1) for 10 
minutes. 

(4)  The system shall show no visual evidence of weeping or leakage. 

9.4.6.12  Valve Requirements. 

9.4.6.12.1  For a suction furnace that can be fired by other main fuels or that is connected to 
two or more pulverizers or exhausters, valves, as shown in Figure 9.4.6.12.1

****INSERT FIGURE HERE**** 

 details (c), (d), (e), 
(f), (g), (h), and (i), shall be installed to isolate all burner lines. 

FIGURE 9.4.6.12.1  Direct-Fired Pulverized Fuel System's Valve Requirements in 
Burner Piping. 

9.4.6.12.1.1  This requirement shall be permitted to be met with one dusttight and one barrier 
valve or with two dusttight valves. 

9.4.6.12.1.2  A dusttight valve shall be installed in the burner pipe close to the furnace. 

9.4.6.12.1.3  The second valve shall be installed close to the pulverizer. 

9.4.6.12.1.4  The valves shall be closed prior to entering a pulverizer, exhauster, or fuel piping. 

9.4.6.12.2   For a pressure furnace that can be fired by other main fuels or that is connected to 
two or more pulverizers or exhausters, a dusttight valve, as shown in Figure 9.4.6.12.1, details 
(j), (k), and (l), shall be installed to isolate all burner lines. 



9.4.6.12.2.1  In addition, a second dusttight valve shall be installed close to the furnace. 

9.4.6.12.2.2   Both valves shall be closed prior to entering a pulverizer, exhauster, or fuel 
piping. 

9.4.6.12.3   One of the valves in 9.4.6.12.1  and 9.4.6.12.2  shall be quick closing. 

9.4.6.12.4  If one valve is used to isolate more than one burner line, means shall be provided to 
prevent circulation between those lines or burners. 

9.4.6.12.5  Two dusttight valves or one dusttight valve and one barrier valve, as shown in 
Figure 9.4.6.12.1, details (g) and (h), shall be provided in each burner pipe if one or more 
pulverizers are connected to more than one suction furnace at a time. 

9.4.6.12.6  Where one or more pulverizers, as shown in Figure 9.4.6.12.1, detail (l), are 
connected to two or more pressure furnace(s) at the same time, the valve requirements in 
9.4.6.12.2  shall apply. 

9.4.6.12.7  Two dusttight valves or one dusttight valve and one barrier valve, as shown in 
Figure 9.4.6.12.1, detail (i), shall be installed in the burner piping where the discharge pipes 
from separate exhausters or pulverizers are connected to the same burner nozzle of a suction 
furnace. 

9.4.6.12.8  Two dusttight valves, as shown in Figure 9.4.5.12.1, detail (k), shall be installed in 
the burner piping where the discharge pipes from separate exhausters or pulverizers are 
connected to the same burner nozzle of a pressure furnace. 

9.4.6.12.9  The valve that is located nearest the pulverizer shall be positioned so that pulverized 
fuel accumulations above the valve will drain into the exhauster or pulverizer when the valve is 
opened. Other valves shall be located so as to prevent accumulation of pulverized fuel. 

9.4.6.12.10  Unless required by the inerting system, valves shall not be required between the 
pulverizer and the burners for a single pulverizer or exhauster connected to one or more burners 
in a furnace that cannot be fired by any other main fuel, provided that the combustion air to 
individual burners cannot be shut off [see Figure 9.4.6.12.1, details (a) and (b)]; if combustion 
air can be shut off to individual burners, 9.4.6.12.1 and 9.4.6.12.2  shall apply. 

9.4.6.13 Valves. 

9.4.6.13.1  All valves in the firing system from a point that includes a minimum coal column of 
0.61 m (2 ft) to the point of consumption of the pulverized fuel shall have construction that is 
capable of withstanding pressures as defined in 9.4.5.1.2 or 9.4.6.13.3, depending on the 
application. 

9.4.6.13.2  These components shall include the following and any other pulverized fuel system 
valves: 

(1)  Barrier valve 

(2)  Dusttight valve 

(3)  Check valve 



(4)  Pressure/air lock 

(5)  Raw fuel gate 

9.4.6.13.3 Interconnections. Valves at points of interconnection between firing system 
components requiring different design pressures shall comply with the strength requirements of 
the lower pressure of the two. 

9.4.7 Auxiliary Systems. 

9.4.7.1 Emergency Inerting System. 

9.4.7.1.1  Pulverizers and pulverized fuel storage systems shall be equipped with an inerting 
system that is capable of maintaining an inert atmosphere as required to meet the provisions of 
9.6.4.2.1. (See also NFPA 69, Standard on Explosion Prevention Systems.) 

9.4.7.1.2  Provisions shall be made for verification of flow of inerting media when the system is 
activated. 

9.4.7.1.3  Where an inerting system is required, it shall be permanently installed and equipped 
with connections, which shall be a minimum of 25.4 mm (1 in.) in diameter. 

9.4.7.1.4  Injection shall be controlled by readily operable valves or dampers. (See NFPA 69, 
Standard on Explosion Prevention Systems.) 

9.4.7.1.4.1  Operation of these valves shall be accomplished at a location that is remote from 
the pulverized fuel system. 

9.4.7.1.4.2 Where these valves are manually operated, they shall be readily accessible.  

9.4.7.1.4.2 Where these valves are manually operated, they shall be identified by a sign in block 
letters of not less than 2 in. (51 mm) in height on a background of contrasting color to the 
letters. 

9.4.7.2  Fire-Extinguishing System. 

9.4.7.2.1  Connections. 

9.4.7.2.1.1   Pulverizer systems shall be equipped with connections for fire extinguishing. 

9.4.7.2.1.2  These connections shall be at least 25 mm (1 in.) in diameter and shall be adequate 
to pass the amount of required extinguishing material. 

9.4.7.2.2

9.4.7

   Provisions shall be made for verification of flow of fire-extinguishing media when 
the system is activated. 

.3

9.4.7

  Safety Interlock Systems. 

.3

9.4.7

.1   The safety interlocks required in this section shall be coordinated with the boiler, 
furnace, or other related devices to which the pulverized fuel system is connected. 

.3.2  Permissive Sequential-Starting Interlocks. 



9.4.7.3

(1)  Start ignition system in accordance with Chapter 

.2.1   Permissive sequential-starting interlocks for direct-fired systems shall be arranged 
so that, after furnace or other connected apparatus interlocks have been satisfied, the pulverizer 
can be started only in the following sequence: 

6. 

(2)  Start primary air fan or exhauster. 

(3)  Establish minimum airflow. 

(4)  Start pulverizer. 

(5)  Start raw fuel feeder. 

9.4.7.3.2.2   The actions of 9.4.7.3.2.1(2) and 9.4.7.3.2.1

9.4.7.3

(4) shall be permitted to be 
simultaneous. 

.3

9.4.7.3

  Trip Sequence of Interlocks. 

.3

(1)  Failure of primary airflow to below manufacturer's minimum shall trip the pulverizer and 
burner shutoff valve or equivalent and the feeder. The manufacturer's requirements 
regarding the burner's shutoff valve operation shall be followed. 

.1   Interlocks for direct-fired pulverized fuel systems shall be arranged to trip in the 
following sequence: 

(2)  Failure of pulverizer shall trip the feeder and primary airflow. 

(3)  Closure of all fuel line valves shall trip the pulverizer, primary airflow, and raw fuel feed. 

(4)  Failure of the feeder shall initiate an alarm; restarting of the feeder shall be blocked until 
feeder start-up conditions are re-established. 

9.4.7.3.3.2   Means to indicate loss of fuel feed to the pulverizer or fuel input to the furnace 
shall be installed. 

9.5 Indirect-Fired Pulverized Fuel Systems. 

9.5.1 Introduction. General requirements for indirect-fired pulverized fuel systems shall be 
covered by this section, and specific requirements for only the more commonly used indirect-
fired unit systems shall be covered in detail. 

9.5.1.1   In addition to the components of a direct-fired system as listed in 9.4.1.1, a typical 
indirect-fired

(1)  

 system shall include some or all of the following special equipment: 

(2)  

Pulverized Fuel-Air Separation 

(3)  

Pulverized Fuel Transport System 

(4)  

Pulverized Fuel Storage 

Separated Air 

9.5.2 Raw Fuel Bunker 



9.5.2.1  The raw fuel bunker structural material shall be made of noncombustible material and 
shall be designed to provide the following mass flow and self-cleaning flow characteristics: 

(1)  An uninterrupted flow of fuel being handled at a controlled rate 

(2)  A flow pattern in which arching and ratholing (piping) are avoided 

9.5.2.2   The bunker outlet feeder(s) shall be coordinated with the bunker to avoid the 
probability that incorrect feeder selection will result in altering the bunker flow characteristics 
as specified in 9.5.2.1(1) or 9.5.2.1(2). 

9.5.2.3   Provisions shall be made to prevent the accumulation of flammable mixtures of air, 
fuel dust, and combustible gases within the bunker. 

9.5.2.4 Procedures shall be established for emergency emptying of raw fuel bunkers. 

9.5.2.5* Water shall not be used to extinguish fires in the raw fuel bunker. 

9.5.3 Raw Fuel Feeder System 

9.5.3.1  Means shall be provided to resist the passage of air or gas from the pulverizer through 
the feeder into the bunker. 

9.5.3.1.1  Where used as the means to resist passage of air or gas from the pulverizer, a vertical 
column of fuel shall be sized to withstand pulverizer operating pressures, but it shall be no less 
than three pipe diameters or hydraulic diameters for noncircular pipe. 

9.5.3.2  Strength of Equipment. 

9.5.3.2.1  The raw fuel feeder system, including but not limited to raw fuel feeding devices, 
discharge hoppers, and feed pipes to the pulverizer for an indirect-fired system shall begin at a 
point that includes a minimum coal column of 0.61 m (2 ft), and shall end at the pulverizer 
inlet.  

9.5.3.2.2  All components of the raw fuel feeder system shall be designed to withstand an 
internal explosion without rupture. 

9.5.3.2.2.1* All components of the raw fuel feeder system that are designed to be operated at no 
more than gauge pressure of 13.8 kPa (2 psi) with a design coal having P(max) of 10 barg or 
less shall be designed for a maximum allowable working pressure of 344 kPa (50 psi) for 
containment of possible explosion pressures. 

9.5.3.2.2.2  For operating gauge pressures in excess of 13.8 kPa (2 psi) and design coal P(max) 
of 10 barg or less, the raw fuel feeder system shall be designed for a maximum allowable 
working pressure 3.4 times the absolute operating pressure. 

9.5.3.2.2.3 Where the design coal P(max) is greater than 10 barg, the raw fuel feeder system 
shall be designed to withstand internal explosion pressures calculated in accordance with NFPA 
68 or NFPA 69.  In these calculations, normal unobstructed openings shall be permitted to be 
considered in the calculation as mitigation of explosion pressures. 



9.5.3.2.3  Equipment design strength shall incorporate the combined stresses from mechanical 
loading, operating, and explosion and implosion pressures plus an allowance for wear, which 
shall be determined by agreement between the manufacturer and the purchaser. 

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

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

9.5.3.2.6  Explosion vents shall not be used on the components of the raw fuel feeder system. 

9.5.3.2.7 Valves. 

9.5.3.2.7.1  All valves in the raw fuel feeder system from a point that includes a minimum coal 
column of 0.61 m (2 ft) to the point of consumption of the pulverized fuel shall have 
construction that is capable of withstanding pressures as defined in 9.5.3.2.2 or 9.5.3.2.7.3, 
depending on the application. 

9.5.3.2.7.2  These components shall include the following and any other pulverized fuel system 
valves: 

(1)  Barrier valve 

(2)  Dusttight valve 

(3)  Check valve 

(4)  Pressure/air lock 

(5)  Raw fuel gate 

9.5.3.2.7.3 Interconnections. Valves at points of interconnection between pulverized fuel 
system components requiring different design pressures shall comply with the strength 
requirements of the lower pressure of the two. 

9.5.4 Air and Gas System. 

9.5.4.1 The fan for the pulverizer system shall be permitted to be located upstream (pulverizer 
fan) or downstream (exhauster) of the pulverizer. 

9.5.4.2 Air Supply Isolation Requirements. 

9.5.4.2.1  For pressurized pulverizers and suction pulverizers with pressurized air supply 
installations, there shall be a means for tight shutoff of the hot air supply and a means for 
shutting off the primary air supply to each pulverizer. 

9.5.4.2.2  For suction pulverizer installations with an atmospheric tempering air supply, there 
shall be a means for shutting off the hot air supply. 

9.5.4.3*  All ductwork, from the hot and tempering air supply ducts to individual pulverizers, 
including damper frames, expansion joints, supports, and hot primary air fans, shall be designed 
to contain the test block capability of the pulverizer air supply fan. 



9.5.5 Air-swept Pulverizer System. 

9.5.5.1 Strength of Equipment. 

9.5.5.1.1 The pulverizer system components, including the pulverizer, foreign-material 
collecting hopper, exhauster, and the external classifier, that are required for containment of 
internal pressure shall be in accordance with 9.5.5.1. 

9.5.5.1.2 These components shall begin at a point that includes a minimum coal column of 0.61 
m (2 ft), at the point of connection of ductwork to the pulverizer, and at the seal air connections 
to the pulverizer system, and they shall end at the discharge of the pulverizer, external 
classifier, or exhauster. 

9.5.5.1.3  All components of the pulverizer system shall be designed to withstand an internal 
explosion without rupture. 

9.5.5.1.3.1  All components of the pulverizer system that are designed to be operated at no 
more than gauge pressure of 13.8 kPa (2 psi) with a design coal having P(max) of 10 barg or 
less shall be designed for a maximum allowable working pressure of 344 kPa (50 psi) for 
containment of possible explosion pressures. 

9.5.5.1.3.2  For operating gauge pressures in excess of 13.8 kPa (2 psi) and design coal P(max) 
of 10 barg or less, the pulverizer system shall be designed to withstand an internal explosion 
pressure 3.4 times the absolute operating pressure. 

9.5.5.1.3.3 Where the design coal P(max) is greater than 10 barg, the raw fuel feeder system 
shall be designed to withstand internal explosion pressures calculated in accordance with NFPA 
68 or NFPA 69.  In these calculations, normal unobstructed openings shall be permitted to be 
considered in the calculation as mitigation of explosion pressures. 

9.5.5.1.4  Equipment design strength shall incorporate the combined stresses from mechanical 
loading, operating, and explosion and implosion pressures plus an allowance for wear, which 
shall be determined by agreement between the manufacturer and the purchaser. 

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

9.5.5.1.6  Explosion vents shall not be used on the components of the air-swept pulverizer 
system. 

9.5.5.1.6 Valves. 

9.5.5.1.6.1  All valves in the pulverizer system from a point that includes a minimum coal 
column of 0.61 m (2 ft) to the point of consumption of the pulverized fuel shall have 
construction that is capable of withstanding pressures as defined in 9.5.5.1.3 or 9.5.5.1.6.3, 
depending on the application. 

9.5.5.1.6.2  These components shall include the following and any other pulverized fuel system 
valves: 

(1)  Barrier valve 



(2)  Dusttight valve 

(3)  Check valve 

(4)  Pressure/air lock 

(5)  Raw fuel gate 

9.5.5.1.6.3 Interconnections. Valves at points of interconnection between pulverized fuel 
system components requiring different design pressures shall comply with the strength 
requirements of the lower pressure of the two. 

9.5.6 Firing System. 

9.5.6.1 Piping Arrangement. 

9.5.6.1.1  Piping shall be arranged to prevent hazardous accumulation of fuel. 

9.5.6.1.2  Where the air-fuel stream is directed into multiple pipes, the system shall divide the 
air-fuel mixture into design ratio among various pipes. 

9.5.6.2  Pipe Velocities. 

9.5.6.2.1  Positive means shall be provided to ensure that all pipe velocities are equal to or 
above the minimum velocity required for fuel transport and to prevent flashback from the 
burners. 

9.5.6.2.2  Testing during initial start-up and retesting as appropriate shall be performed to 
verify that individual pipe velocities are adequate. 

9.5.6.3  All piping system components shall be capable of being cleared of pulverized fuel 
using transport air. 

9.5.6.4  The pulverized fuel piping from the outlet of the pulverizer system to the storage bin 
shall comply with 9.5.4.1.3. 

9.5.6.5 Bend Radii. 

9.5.6.5.1  Pulverized fuel piping shall provide smooth flow and have bend radii not less than 
one pipe diameter. 

9.5.6.5.2  Wherever possible, radii in excess of one pipe diameter shall be used. 

9.5.6.6   Flexible joints and split clamp couplings shall conform to 9.5.6.1 through 9.5.6.5 
except that the junction of two sections shall be permitted to be sealed with flexible material. 

9.5.6.6.1  There shall be no separation of the pipe joint in case of failure of the flexible 
material. 

9.5.6.6.2  Positive mechanical connections shall be provided between the two sections to 
prevent serious misalignment or separation. 



9.5.6.7  At operating temperatures encountered in the service of the equipment, piping materials 
shall satisfy the strength requirements of 9.5.5.1.3 and shall comply with  9.3.5.2 for allowable 
stresses. 

9.5.6.8  Brittle materials having a plastic elongation of less than 8 percent prior to tensile 
rupture shall not be used for piping except as abrasion-resistant linings and where no credit is 
taken for the structural strength of the lining. 

9.5.6.9  Piping support systems shall be designed and installed in accordance with Chapter 2, 
Part 5, of ASME B31.1, Power Piping, so that combined stresses will not be in excess of those 
specified in 9.3.5.2. 

9.5.6.10  Pipe that is lined with abrasion-resistant material shall have casing thickness and 
flange size that is designed for the strength requirements in 9.5.5.1.3  with no required 
allowance for wear. 

9.5.6.11  Prior to initial operation or after piping system renovation, an in-service leak test shall 
be performed in accordance with the following procedure: 

(1)  The system shall be gradually brought up to operating pressure and temperature. 

(2)  The system shall be held continuously at the conditions described in 9.5.5.11(1) for 10 
minutes. 

(3)  All joints and connections shall be examined for leakage. 

(4)  The system shall show no visual evidence of weeping or leakage. 

9.5.6.12 Valves. 

9.5.6.12.1  Barrier valves shall be provided in the piping between the pulverized fuel feeders 
and the burners of a indirect-fired system that is connected to one or more burners of a suction 
furnace. 

9.5.6.12.2  A dusttight valve shall be installed in each burner pipe between the pulverized fuel 
feeder and the burner for a indirect-fired system that is connected to one or more burners of a 
pressure furnace. These valves shall not be opened until the primary air pressure is established. 

9.5.6.12.1  All valves in the firing system from a point that includes a minimum coal column of 
0.61 m (2 ft) to the point of consumption of the pulverized fuel shall have construction that is 
capable of withstanding pressures as defined in 9.5.5.1.3 or 9.5.6.12.3, depending on the 
application. 

9.5.6.12.2  These components shall include the following and any other pulverized fuel system 
valves: 

(1)  Barrier valve 

(2)  Dusttight valve 

(3)  Check valve 



(4)  Pressure/air lock 

(5)  Raw fuel gate 

9.5.6.12.3 Interconnections. Valves at points of interconnection between pulverized fuel 
system components requiring different design pressures shall comply with the strength 
requirements of the lower pressure of the two. 

9.5.6.13  Primary Air Connections of Pressure Furnace Firing. 

9.5.6.13.1   For pressure furnace firing, a dusttight valve shall be installed between the forced 
draft system and the inlet for the primary air fan. 

9.5.6.13.2  A minimum stop shall be provided on the primary air control damper to prevent its 
being completely closed unless the shutoff dampers in the burner pipes are closed. 

9.5.7.1*  

9.5.7 Pulverized Fuel-Air Separation. 

Cyclones and dust collectors shall meet the requirements of 9.5.5.1or shall be 
equipped with suitable vents in accordance with NFPA 68, Standard on Explosion Protection 
by Deflagration Venting. 

9.5.7.2   The separated fuel shall be transported to storage bins for subsequent supply to the 
burners. 

 

9.5.7.3* All interconnected equipment in which a deflagration in one component could initiate 
a secondary deflagration in a connected component shall be equipped with explosion isolation 
or another method to prevent flame front propagation in accordance with NFPA 69. 

9.5.8 Pulverized Fuel Transport System. 

9.5.8.1  Piping and ducts used to transport pulverized fuel shall meet the requirements of 
9.5.5.1 or shall be equipped with suitable vents in accordance with NFPA 68, Standard on 
Explosion Protection by Deflagration Venting. 

9.5.8.2 A pressure lock shall be installed at each cyclone outlet if more than one cyclone is 
connected to a single pulverized fuel pump or if the cyclone is arranged for direct gravity 
discharge into the pulverized fuel bin. A pressure lock shall not be required at the cyclone 
outlet if only one cyclone is connected to the pulverized fuel pump. 

9.5.8.3  Pulverized fuel lock hoppers shall be designed for 3.4 times the absolute operating 
pressure. 

9.5.8.3.1  Pulverized fuel lock hoppers shall be designed to permit fuel discharge at an 
uninterrupted controlled rate. 

9.5.8.3.2  Internal construction shall minimize accumulations. 

9.5.8.4   Lock hoppers shall be equipped with high and low level fuel detectors. 

9.5.9 Pulverized Fuel Storage. 



9.5.9.1  A pressure lock shall be installed at each fuel outlet of a pulverized fuel bin (if 
required) that is connected to a pressure furnace, to permit feeding of fuel into the burner lines 
at a higher pressure and to prevent the flow of primary air into the bin. 

9.5.9.2  A pulverized fuel storage bin shall meet the requirements of 9.5.5.1 or shall be 
equipped with suitable vents in accordance with NFPA 68, Standard on Explosion Protection 
by Deflagration Venting. 

9.5.9.3  Pulverized fuel bins shall conform to strength requirements as specified in 9.5.5.1 with 
exceptions as outlined in  9.5.11. 

9.5.9.3.1  These bins shall be designed to permit fuel discharge at an uninterrupted, controlled 
rate. 

9.5.9.3.2  Internal construction shall minimize stagnant deposits. 

9.5.9.3.3  Open-top bins shall not be used. 

9.5.9.3.4  Provisions shall be made to prevent accumulation of flammable mixtures of air, fuel 
dust, and combustible gases within the bin. 

9.5.9.3.5  Bins shall be equipped with high and low level fuel detectors. 

9.5.8.4  Pulverized fuel lock hoppers shall be designed for 3.4 times the absolute operating 
pressure. 

9.5.9.4.1  Pulverized fuel lock hoppers shall be designed to permit fuel discharge at an 
uninterrupted controlled rate. 

9.5.9.4.2  Internal construction shall minimize accumulations. 

9.5.9.5   Lock hoppers shall be equipped with high and low level fuel detectors. 

9.5.10 Separated Air. 

9.5.10.1  A check valve shall be installed in each vent pipe connecting the cyclone or dust 
collector of a indirect-fired system to the primary air fan or to any portion of the furnace or 
stack of a suction furnace. 

9.5.10.2  Venting. 

9.5.10.2.1  Partial venting shall be used to control humidity in the pulverized fuel system, to 
minimize quantity of vented air or gas, or to conserve heat. 

9.5.10.2.2  Total venting shall be used where there is no further use for the transport air or gas. 

9.5.10.2.3  Both vent systems shall have the common requirements of 9.5.10.2.3.1 through 
9.5.10.2.3.6. 

9.5.10.2.3.1   There shall be no venting to a pressure furnace. 



9.5.10.2.3.2  Venting to a suction furnace shall be permitted when it is delivered to a zone 
where combustion is active and injection line velocities are maintained at least 50 percent 
above the maximum flame propagation rate of the fuel. 

9.5.10.2.3.3   Venting to a stack, flue, or breeching shall be permitted when it is done to a zone 
where the temperature does not exceed two-thirds of the ignition temperature of the fuel and the 
design of the entire vent system is such that there will be no hazardous accumulation of 
combustible fuel dust. 

9.5.10.2.3.4

(1)  A means is provided to prevent reverse flow. 

  Venting to the primary air fan shall be permitted when the primary air fan is 
operating and the following conditions are met: 

(2)  The primary air system can handle the total amount of air. 

(3)  The primary air fan is discharging to a zone of active combustion. 

9.5.10.2.3.5  When venting to the atmosphere, the vented air or gas shall be sufficiently clean 
of combustible material so as not to create fire or an explosion hazard. The vented air or gas 
shall not interfere with the proper operation of other systems within the area. 

9.5.10.2.3.6  Check valves, where required, shall be located near the source of possible reverse 
flow into the system. 

9.5.10.2.4  When the vented air from the cyclone, as shown in Figure 9.4.5.2.1(a), is discharged 
to the atmosphere, the vent shall discharge at a height above the building roof to prevent 
accumulations on the roof. 

9.5.10.2.5  When the vented air is discharged into the stack, flue, or breeching, the connection 
shall be made at a point where the pressure is less than that of the room in which the pulverizer 
is located, and each vent line shall have a check valve that opens in the direction of the flow. 

9.5.10.2.6  Vent connections shall be located downstream of the recirculated gas inlet 
connection in such a manner that any combustible dust that is carried by the vented air cannot 
be entrained in the recirculated gas for possible introduction into a zone of high furnace 
temperature. 

9.5.11 Inert Atmosphere. 

9.5.11.1  If an indirect-fired system is started and operated with an inert atmosphere in all parts 
of the system in accordance with NFPA 69, Standard on Explosion Prevention Systems, the 
strength requirements shall not apply. 

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

9.5.12 Auxiliary Systems. 

9.5.12.1 Emergency Inerting System. 



9.5.12.1.1  Pulverizers and indirect-fired systems shall be equipped with an inerting system that 
is capable of maintaining an inert atmosphere as required to meet the provisions of 9.6.4.2.1. 
(See also NFPA 69, Standard on Explosion Prevention Systems.) 

9.5.12.1.2  Provisions shall be made for verification of flow of inerting media when the system 
is activated. 

9.5.12.1.3  Where an inerting system is required in accordance with 9.4.6.8, it shall be 
permanently installed and equipped with connections, which shall be a minimum of 25.4 mm (1 
in.) in diameter. 

9.5.12.1.4  Injection shall be controlled by readily operable valves or dampers. (See NFPA 69, 
Standard on Explosion Prevention Systems.) 

9.5.12.1.4.1  Operation of these valves shall be accomplished at a location that is remote from 
the pulverized fuel system. 

9.5.12.1.4.2 Where these valves are manually operated, they shall be readily accessible.  

9.5.12.1.4.2 Where these valves are manually operated, they shall be identified by a sign in 
block letters of not less than 2 in. (51 mm) in height on a background of contrasting color to the 
letters. 

9.5.12.2  Fire-Extinguishing System. 

9.5.12.2.1  Connections. 

9.5.12.2.1.1   Pulverizers and pulverized fuel–collecting systems shall be equipped with 
connections for fire extinguishing. 

9.5.12.2.1.2  These connections shall be at least 25 mm (1 in.) in diameter and shall be adequate 
to pass the amount of required extinguishing material. 

9.5.12.2.2   Provisions shall be made for verification of flow of fire-extinguishing media when 
the system is activated. 

9.5.12.3  Safety Interlock Systems. 

9.5.12.3.1   The safety interlocks required in this section shall be coordinated with the boiler, 
furnace, or other related devices to which the pulverized fuel system is connected. 

9.5.12.3.2 Permissive Sequential-Starting Interlocks. 

9.5.12.3.2.1  Permissive sequential-starting interlocks for pulverized fuel storage indirect-fired

(1)  Start pulverized fuel pump or conveyor. 

 
systems shall be arranged so that the system components can be started only in the following 
sequence: 

(2)  Start cyclone and dust collector pressure locks. 

(3)  Start vent fan. 



(4)  Start pulverizer exhauster or air fan. 

(5)  Start pulverizer. 

(6)  Start raw fuel feeder. 

9.5.12.3.2.2  The actions of 9.5.12.3.2.1(4) and 9.5.12.3.2.1(5) shall be permitted to be 
simultaneous. 

9.5.12.3.3  Interlocks for pulverizers of indirect-fired 

(1)  The full pulverized fuel bin shall trip the fuel pump or conveyor and the raw fuel feeder. 

systems shall be arranged to trip as 
follows: 

(2)  Failure of the fuel pump or conveyor shall trip the vent fan on the cyclone or dust collector 
and pressure locks upstream of the fuel pump or conveyor. 

(3)  Failure of the vent fan shall trip the pulverizer exhauster or air fan. 

(4)  Failure of the pulverizer exhauster or air fan shall trip the raw fuel feeder. 

(5)  Failure of the pulverizer shall trip the raw fuel feeder. 

9.5.12.3.4  For pressure furnaces that are firing from indirect-fired or semidirect-fired systems, 
the dusttight valve in the burner pipe that is after the pulverized fuel feeder shall be interlocked 
so that it cannot be opened unless the dusttight damper in the primary air supply is open. 

9.6 Operation. 

9.6.1  Operation of All Pulverized Fuel Systems. 

9.6.1.1 Preparation for Starting. 

9.6.1.1.1

(1)  The pulverizer system sealing air, if required, is in service. 

   Preparation for every start-up shall include checks for the following conditions: 

(2)  Energy is supplied to the control system and to the safety interlocks. 

(3)  All pulverizer system gates, valves, and dampers are in start-up positions. 

9.6.1.1.2  After maintenance or outage, the following inspections and checks shall be made by 
the owner/operator or the owner’s/operator’s designated representative

(1)  Pulverizers, ducts, and fuel piping are in good repair and free from foreign material. 

: 

(2)  Pulverizers, ducts, and fuel piping are evacuated by all personnel, all access and 
inspection doors are closed, and all personnel protection devices are reinstalled. 

(3)  All pulverizer air or flue gas dampers are operated through the full operating range. 

(4)  Pulverizers, feeders, controls, and associated equipment are in a condition ready for 
service. 



(5)  A complete functional check is made of all safety interlocks. 

9.6.2 Operation of Direct-Fired Systems. 

9.6.2.1*

(1)  Start all necessary light-off equipment in accordance with Chapter 

 Starting Sequence. The starting sequence shall consist of all of the following steps: 

6 requirements. 

(2)  Open the pulverizer tempering air damper. 

(3)  Start the primary air fan or exhauster, if driven separately from the pulverizer. 

(4)  Open the primary airflow control damper to a setting that provides a burner line transport 
velocity greater than or equal to the established minimum. 

(5)  Open the pulverizer burner line valves. 

(6)  Start the pulverizer. 

(7)  Open the pulverizer hot air damper and maintain pulverizer outlet temperature within the 
specified range (as dictated by the system designer or field tests). 

(8)  Start the raw fuel feeder. 

(9)  Place the pulverizer outlet temperature, primary airflow, and raw fuel feed controls on 
automatic. 

9.6.2.1.1  It shall be permitted to vary the sequence of the steps in 9.6.2.1(2) through 9.6.2.1(9) 
as recommended by the system designer. 

9.6.2.2* Normal Operation. 

9.6.2.2.1  The output of the pulverizer shall be regulated by adjusting its fuel and air supplies in 
accordance with the manufacturer's procedures or as determined by field tests. 

9.6.2.2.2  Individual Burner Shutoff Valves. 

9.6.2.2.2.1  Individual burner shutoff valves, if provided, shall be wide open or completely 
closed. 

9.6.2.2.2.2

9.5.2.2.3 

   Individual burner shutoff valves shall not be placed at intermediate settings. 

9.6.2.2.3*  Burner line transport velocities shall be maintained at or above minimum 
for all pulverizer loading conditions. 

9.6.2.2.4  A pulverizer shall not be operated below its minimum air or fuel stop setting. 

9.6.2.3*

(1)  Reduce pulverizer output and establish required combustion system conditions for 
shutdown as required in Chapter 

 Normal Shutdown. The pulverizer shutdown sequence shall consist of all of the 
following steps: 

6. 



(2)  Reduce the hot air and increase the cold air to cool the pulverizer to a predetermined 
minimum outlet temperature as recommended by the system designer or as determined by 
test. 

(3)  When the pulverizer is cooled, stop the feeder and continue operation of the pulverizer 
with the minimum established airflow to remove all fuel from the pulverizer and burner 
lines. Maintain minimum outlet temperature (typically requires shutoff of hot air supply 
when feeder is stopped). 

(4)  Shut the pulverizer down after a predetermined time as required to empty the pulverizer as 
determined by field tests. 

(5)  Position burner line shutoff valves in accordance with the manufacturer's instructions. 

(6)  Stop primary air flow. 

9.6.2.3.1  It shall be permitted to vary the sequence of the steps in 9.6.2.3(1) through 9.6.2.3(6) 
as recommended by the system designer. 

9.6.3 Operation of Indirect-Fired Systems. 

9.6.3.1 Operation of Fuel-Burning Equipment. 

9.6.3.1.1

(1)  Coordinate the fuel-burning portion with the furnace in accordance with Chapter 

 Starting Sequence. The starting sequence shall be as follows: 

6. 

(2)  Start the primary air fan(s). 

(3)  Open all burner and primary air shutoff valves for the burners to be started. 

(4)  Open the pulverized fuel gate and start the pulverized fuel feeder for these burners. 

9.6.3.1.2 Normal Operation. 

9.6.3.1.2.1

(A)   Individual burner valves shall be wide open or completely closed. 

 Individual Burner Valves. 

(B)   Individual burner valves shall not be placed at intermediate settings. 

9.6.3.1.2.2  Fuel flow shall be controlled by adjusting the pulverized fuel feeder speed. 

9.6.3.1.2.3  Primary airflow shall be maintained at all times to prevent settling of coal dust in 
burner pipes. 

9.6.3.1.3
6

 Normal Shutdown. The shutdown sequence shall be as follows and in accordance 
with Chapter : 

(1)  Establish the required combustion system conditions for shutdown. 

(2)  Stop the pulverized fuel feeder. 



(3)  When the burner flame is extinguished, close the burner and primary air shutoff valves, 
unless primary air valves supply air to all burners during operation. 

(4)  Stop the primary air fan after the last burner that is served by that fan is shut down. 

9.6.3.2 Operation of Pulverizing Equipment of Indirect-Fired Systems. 

9.6.3.2.1 Starting Sequence. 

9.6.3.2.1.1  The basic principle that shall be followed is that of starting equipment in sequence 
from the storage bin “upstream” toward the point of pulverizer air supply and then finally the 
raw fuel supply. 

9.6.3.2.1.2

(1)  Start the pulverized fuel pump or conveyor, if provided. 

  The starting sequence shall be as follows: 

(2)  Start the cyclone pressure lock, if provided. 

(3)  Start the cyclone or dust collector vent fan or exhauster and/or the primary air fan and 
open the burner and primary air shutoff valves if used to convey the vent stream and 
burners are not in service, in accordance with 9.5.10.2

(4)  Start the pulverizer exhauster or fan and adjust the control dampers to obtain proper air 
flow and temperature. 

. 

(5)  Start the pulverizer. 

(6)  Start the raw fuel feeder. 

(7)  Readjust the control damper(s) to obtain required pulverizer air-fuel outlet temperature 
and airflow. 

9.6.3.2.2

(1)  Close the hot air damper and open the cold air damper or flue gas damper to cool down 
the pulverizer. 

 Normal Shutdown. The shutdown sequence shall be as follows: 

(2)  Stop the raw fuel feeder. 

(3)  Operate the pulverizer for a predetermined time as required to empty the pulverizer of fuel 
and make it cool. Stop the pulverizer. 

(4)  Stop the pulverizer exhauster or fan. 

(5)  Stop the cyclone and dust collector vent fan or exhauster and/or the primary air fan if used 
to convey the vent stream and all burners are shut down. 

(6)  Stop cyclone pressure lock. 

(7)  Stop pulverized fuel pump or conveyor. 

9.6.4 Abnormal Pulverizer System Conditions. 



9.6.4.1  When a fire is suspected in the pulverizer system or abnormal operating conditions are 
encountered, all personnel shall be cleared from the area near the pulverizer, primary air duct, 
burner pipes, burners and feeder, or other pulverized fuel system components before the 
operating conditions are changed. 

9.6.4.2  Pulverized Fuel System Tripping. 

9.6.4.2.1  Inerting. 

9.6.4.2.1.1  A pulverizer in a direct-fired pulverized fuel system that is tripped under load shall 
be inerted and maintained under an inert atmosphere until confirmation that no burning or 
smoldering fuel exists in the pulverizer or the fuel is removed. 

(1) 

9.6.4.2.1.2 The following components in an indirect-fired pulverized fuel system that is tripped 
under load shall be inerted in a pre-defined time as established by the system designer: 

(2) 

Pulverizer 

(3) 

External classifier 

(4) 

Fuel-air separators (cyclone(s), bag house(s) or electrostatic precipitator(s)). 

Pulverized fuel bin(s) 

9.6.4.2.1.3

(A)   The inerting procedure shall be established by the pulverizer equipment manufacturer and 
the purchaser. 

 Inerting Procedure. 

(B)   The pulverizer equipment manufacturer and purchaser shall consider fuel characteristics, 
the pulverizer temperature and size, and arrangement of the pulverizer. 

9.6.4.2.1.4

(1)  Carbon dioxide 

   Inerting media shall be selected from, but not limited to, the following: 

(2)  Steam 

(3)  Nitrogen 

9.6.4.2.2 Fuel-Clearing Procedures. 

9.6.4.2.2.1  For pulverizers that are tripped and inerted while containing a charge of fuel in 
accordance with 9.6.4.2.1.1

(1)  Clear one pulverizer at a time under inert conditions into the furnace using the following 
procedure: 

, one of the following procedures shall be used to clear fuel from the 
pulverizers and sweep the transport lines clean as soon as possible after the trip and there is 
confirmation that there is no burning or smoldering fuel: 

(a)  Isolate from the furnace all shutdown or tripped pulverizers. 



(b)  Start up one pulverizer in accordance with the principles and sequences listed in 
9.6.2.1(1) through 9.6.2.1(9). 

(c)  Continue to operate the pulverizer until empty and in normal condition for shutdown. 
When the operating pulverizer is empty of fuel, proceed to another tripped and 
inerted pulverizer and repeat the procedure until all are cleared of fuel. 

Exception:  An exception to 9.6.

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

4.2.2.1(1)(c) is to restart the feeder and return the pulverizer 
to normal operation if furnace conditions allow such operation. 

(a)  Remove fuel through the pyrites removal system using operation of the pulverizer 
motor as necessary. 

(b)  Start the pulverizer with an inert medium, using the starting sequences in 9.6.2.1(1) 
through 9.6.2.1(9). 

9.6.4.2.2.2

(A)   In the event that there are indications of burning or smoldering fuel in an out-of-service 
pulverizer, the pulverizer shall not be restarted under the normal procedure. 

  Burning Fuel in Out-of-Service Pulverizer. 

(B)   Fire-extinguishing procedures shall be followed, or removal of residual fuel shall be 
accomplished under inert conditions by taking one of the following steps: 

(1)  Remove fuel through the pyrites removal system. When this procedure is followed, the 
pulverizer shall be opened and inspected by the owner/operator or the owner’s/operator’s 
designated representative

(2)  Start the pulverizer with an inert medium, using the starting sequences in 9.6.2.1(1) 
through 9.6.2.1(9). 

 prior to restarting. 

(C)   Due to the danger of an explosion when they are being opened and cleaned, pulverizers 
shall not be cleaned manually until they and their contents have been cooled to ambient 
temperature. 

(D)   The procedures of 9.6.4.3 shall be followed. 

9.6.4.3  Fires in Pulverized Fuel Systems. 

9.6.4.3.1   Indication of a fire in any part of a pulverized fuel system is a serious condition and 
shall be dealt with promptly. 

9.6.4.3.2  Extinguishing media shall be water or inert solids or shall be in accordance with 
9.6.4.2.1.3. 

9.6.4.3.3  The following procedures for fighting fires shall be used, with modifications for 
specific systems, specific locations of fire, or requirements of the equipment manufacturer: 



(1)  If sufficient flow capacity of inerting media is provided (at least 50 percent by volume of 
the minimum primary airflow for the system), inert the pulverizer air-fuel flow, shut off 
the fuel feed, empty the pulverizer of fuel, and shut down and isolate the pulverizer. 

(2)  Stop the primary airflow, trip the pulverizer and feeder, isolate the system, inert, and 
proceed as follows: 

(a)  Do not disturb any accumulation of dust in the pulverizing equipment. 

(b)  Do not open any access doors to the pulverizer until the fire is extinguished and all 
temperatures have returned to ambient. 

(c)  After isolation of the pulverizer is verified, follow the procedures as outlined in 
9.56.4.3.6 and 9.56.4.3.7. 

(3)  Extinguish a fire that is detected in an operating low storage pulverizer by shutting off the 
hot air, increasing the raw fuel feed as much as possible without overloading the 
pulverizer, and continuing to operate with tempering air. 

(4)  Introduce water into the raw fuel or tempering air stream, or both, and proceed as follows: 

(a)  The water must be added in such quantities and at such locations as not to cause 
hang-up or interruption of raw fuel feed or to stir up any deposit of combustible 
material. 

(b)  When all evidence of fire has disappeared, shut off the water, trip the pulverizer, 
isolate, and inert. 

9.6.4.3.4  When fires are detected in other parts of a direct-fired system, such as burner lines, 
the procedures as outlined in 9.6.4.3.3(1), (2), or (3) shall be followed. 

9.6.4.3.5  When fires are detected in indirect-fired system components, including but not 
limited to cyclones, dust collectors, and pulverized fuel bins, the affected components shall be 
isolated and inerted. 

9.6.4.3.6

 

  If fire is detected in an out-of-service pulverizer, it shall be kept out of service and 
isolated. 

9.6.4.3.6.1  All air supply to the pulverizer shall be shut off. 

9.6.4.3.6.2

 

  Access doors to a pulverizer shall not be opened until the fire is extinguished by 
water or other extinguishing media and all temperatures have returned to ambient. 

9.6.4.3.7  Pulverizing equipment shall be inspected internally by the owner/operator or the 
owner’s/operator’s designated representative following fires in pulverizing systems. 

9.6.4.3.7.1  All coke formations and other accumulations shall be removed to reduce the 
potential for future fires. 

9.6.4.3.7.2  If the pulverizer is wet, it shall be dried. 

9.6.4.3.7.3   In no case shall a compressed air jet be used. 



9.6.4.3.7.4 All components shall be inspected, and damaged items, including but not limited to 
gaskets, seals, lubricants, and liners, shall be replaced. 

9.7  Special Systems. 

9.7.1 Introduction. Specific systems, as defined in this section, shall meet the specific 
requirements of this section. (For general design, operating, and safety requirements of these 
systems, see Sections 9.4 and 9.5.) 

9.7.2  Semi-Direct-FiredFiring System. 

9.7.2.1

****INSERT FIGURE HERE**** 

 Description. This system, as shown in Figure 9.7.2.1(a) and Figure 9.7.2.1(b), shall 
consist of an air-swept pulverizer located near the point of use. 

FIGURE 9.7.2.1(a)  Semi-Direct-Fired

****INSERT FIGURE HERE**** 

 Pulverized Fuel System for a Suction Furnace. 

FIGURE 9.7.2.1(b)  Semi-Direct-Fired Pulverized Fuel System for a Pressurized 
Furnace. 

9.7.2.1.1  The fuel shall be separated from the air in a cyclone or other type of dust collector. 

9.7.2.1.2  Fuel shall discharge from the cyclone through a rotary valve and shall be picked up 
by air from a primary air fan and blown into the furnace. 

9.7.2.1.3  The primary air fan shall take suction from the pulverizer air fan or from other 
sources. 

9.7.2.1.4  If the primary air fan does not utilize all of the pulverizer air, a vent fan shall be 
required. 

9.7.2.2

(1)  Cyclone separator or other type of dust collector 

 System Arrangement. This system shall be permitted to include the following special 
equipment: 

(2)  Pressure lock 

(3)  Primary air fan 

(4)  Vent fan and dust collector, if required 

(5)  Pulverized fuel pickup 

9.7.2.3 Valve Requirements. 

9.7.2.3.1  A barrier valve and a dusttight valve shall be installed between each fuel pickup point 
and the burner for a suction furnace that can be fired by other fuels. 



9.7.2.3.2  Two dusttight valves shall be installed between the fuel pickup point and the burner 
for a pressurized furnace if the furnace can be fired by other fuels. 

9.7.2.3.3  One of the valves described in 9.7.2.3.1 and 9.7.2.3.2 shall be quick closing. 

9.7.2.3.4  Valves shall not be required between the pulverizer and the cyclone. 

9.7.2.4 Isolation Requirements. Isolation requirements shall be in accordance with 9.4.4.4. 

9.7.2.5 Operation. 

9.7.2.5.1

(1)  Start up all necessary combustion system auxiliaries in the proper sequence. 

  Starting Sequence. The starting sequence shall be as follows: 

(2)  Start the forced draft fan (for the pressure furnace only). 

(3)  Start the primary air fan. 

(4)  Open all valves in lines to burners to be started, including barrier valves and dusttight 
valves. 

(5)  Adjust the primary airflow to the desired value, at least sufficient to provide minimum 
burner line velocity. 

(6)  Start pressure locks. 

(7)  Start the pulverizer air fan. 

(8)  Start the pulverizer. 

(9)  Start the vent fan, if required. 

(10)  Start the raw fuel feeder. 

(11)  Adjust the dampers and controls as in 9.6.2.1(9). 

9.7.2.5.2 Normal Operation. The procedures of 9.6.2.2 shall be followed. 

9.7.2.5.2

(1)  Follow the procedures of 9.6.2.3. 

 Normal Shutdown. The normal shutdown procedure shall be as follows: 

(2)  When the pulverizer is empty and cool, stop the pulverizer and the pulverizer air fan or 
exhauster. 

(3)  Stop the pressure locks. 

(4)  Stop the vent fan. 

(5)  Stop the primary air fan. 

9.7.2.5.4 Interlocking. Interlocking shall be as outlined in 9.4.7.3. 

9.7.3 Pulverized Fuel System for Blast Furnace Injection. 



9.7.3.1

****INSERT FIGURE HERE**** 

  Description. This system, as shown in Figure 9.7.3.1, shall consist of an air-swept 
pulverizer. 

FIGURE 9.7.3.1  Blast Furnace Pulverized Fuel Injection System. 

9.7.3.1.1  The fuel shall be separated from the air in a cyclone or other type of dust collector. 

9.7.3.1.2  Fuel shall discharge from the cyclone through a pressure lock valve and be collected, 
stored, and batch-pressurized to a pressure that is higher than the blast furnace pressure. 

9.7.3.1.3 The pressurized fuel shall then be transported and distributed to the furnace tuyeres. 

9.7.3.1.4

(1)  Fuel grinding and collecting system 

  This system shall have the following three major subsystems: 

(2)  Inert gas, pressurized fuel, storage, and feeding system 

(3)  Pulverized fuel transportation and distribution system 

9.7.3.2  System Arrangement. 

9.7.3.2.1  The pulverizer and pulverized fuel-collecting, fuel-pressurizing, and fuel-feeding 
equipment shall be located remotely from the blast furnace unless other design requirements 
locate it close to the furnace. 

9.7.3.2.2  The distribution system shall be located close to the blast furnace. 

9.7.3.2.3  The pulverizer fan shall be located ahead of the air heater and the pulverizer, between 
the air heater and the pulverizer, at the pulverizer outlet, or at the cyclone or dust collector vent. 

9.7.3.2.4

(1)  Pulverizer air heater 

  This system shall include the following special equipment: 

(2)  Cyclone separator or other type of dust collector 

(3)  Cyclone pressure lock 

(4)  Pulverized-fuel bin 

(5)  Pulverized-fuel feed tanks 

(6)  Pressuretight isolation valves 

(7)  Injection air system 

(8)  Inert gas system 

(9)  Fuel injection lances 

(10)  Flow control of air or flue gas 



(11)  Vent dust collector 

9.7.3.3 Valve Requirements. 

9.7.3.3.1  Pressure locks shall be installed at the pulverized fuel discharge of the cyclone 
separator or vent dust collector return lines. 

9.7.3.3.2 Dusttight Valves. 

9.7.3.3.2.1  Special dusttight valves shall be installed at each fuel outlet of the pulverized fuel 
bin, at the fuel discharge outlet of each feed tank, and at each fuel outlet of the pulverized fuel 
distributors. 

9.7.3.3.2.2  These valves shall be tight at a pressure that is 1.5 times the required pressure in the 
feed tanks. 

9.7.3.4 Isolation Requirements. Isolation damper(s) shall be provided upstream of the 
pulverizer and at the discharge of the cyclone separator to permit inerting in this system. 

9.7.3.5 Operation. 

9.7.3.5.1  Operating procedures for handling pulverized fuel being injected to the blast furnace 
shall be established to avoid fires and explosions in the pulverized fuel injection system. 

9.7.3.5.2 Operation of Fuel Pulverizing Equipment. The principles and procedures of 9.6.3 
shall apply to this storage-grinding system. 

9.7.3.5.3

(1)  Ascertain that the blast furnace is in service before starting the pulverized fuel injection 
system. 

  Operation of fuel injection equipment shall be as follows: 

(2)  Start the inert gas source. 

(3)  Start the injection air system blower or compressor and pressurize the injection line to the 
distributor. 

(4)  Pressurize the filled pulverized fuel feed tank with inert gas. 

(5)  Open the dusttight valves in lines leaving the distributors. 

(6)  Establish transport airflow. 

(7)  Open the discharge dusttight valves from the pulverized fuel feed tank. 

9.7.3.5.4  Inert gas shall be used to fluidize and pressurize the feed tank system. 

9.7.3.5.5  Pulverized fuel flow shall be controlled by regulating the pressure drop across the 
system. 

9.7.3.6 Normal Shutdown. 

9.7.3.6.1  The shutdown sequence shall be as follows: 



(1)  Empty the fuel bin and feed tanks of pulverized fuel. 

(2)  Purge the injection and distribution system. 

(3)  Close the distributor dusttight valves. 

9.7.3.6.2  If all pulverized fuel cannot be removed from the system, inert gas shall be provided 
for the feed hoppers and pulverized fuel bin when the system is idle. 

9.7.3.7 Interlocking. In addition to the interlocking requirements of 9.5.12.3.2

(1)  Failure of the pulverizer airflow trips the separately fired air heater. 

, the following 
shall be included: 

(2)  Failure of the cyclone separator or other type of dust collector pressure lock trips the raw 
coal feeder. 

(3)  Power failure closes all valves that are required to isolate the system. 

9.7.4 Direct-FiredFiring System for Rotary Kilns. This system is a form of direct firing as 
described in 9.4.1.1

****INSERT FIGURE HERE**** 

  and shown in Figure 9.7.4(a) and Figure 9.7.4(b). The only special 
equipment is an optional dust collector with a pressure lock for cleaning hot air or gas. 

FIGURE 9.7.4(a)  Direct-Fired Pulverized Fuel Systems for Rotary Kilns with Pressure 
Pulverizer. 

****INSERT FIGURE HERE**** 

FIGURE 9.7.4(b)  Direct-Fired Pulverized Fuel Systems for Rotary Kilns with Suction 
Pulverizer. 

9.7.4.1  Isolation Requirements. 

9.7.4.1.1  When a bypass air system is used, a bypass control damper shall be installed. 

9.7.4.1.2  A tempering damper shall be installed near the kiln hood to protect the hot gas duct. 

9.7.4.2 Operation. 

9.7.4.2.1

(1)  Start the pressure lock. 

  Starting Sequence. The starting sequence shall be as follows: 

(2)  Start the primary air fan or exhauster. 

(3)  Start the air heaters, if furnished. 

(4)  Start the pulverizer. 

(5)  Start the raw fuel feeder. 



(6)  Adjust the primary air and fuel to the desired value. 

9.7.4.2.2 Normal Operation. Normal operation shall be as described in 9.6.2.2. 

9.7.4.2.3

(1)  Shut off the hot air. 

 Normal Shutdown. The normal shutdown procedure shall be as follows: 

(2)  When the pulverizer is cool, stop the raw fuel feeder. 

(3)  When the pulverizer is empty, stop the pulverizer. 

(4)  Stop the primary air fan or exhauster. 

(5)  Stop the pressure lock. 

9.7.4.3 Interlocking. Interlocking shall be as described in 9.4.7.3
 

. 
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A.9.1.1   Use of fuel blends with individual fuels having less than 8 percent volatility on a 
moisture-free basis should be discussed fully with the manufacturer. 

A.9.3.1   Pulverizing and fuel system component functions include the following: 

(1)  Drying and conveying of fuel. Pulverizer air is used to continuously convey the pulverized 
fuel from the pulverizer. Normally, heated pulverizer air evaporates some of the moisture 
from the raw fuel while it is being pulverized, and it elevates the air-fuel mixture to the 
desired temperature. The temperature and quantity of pulverizer air that is used are 
controlled to obtain the desired degree of dryness and pulverizer outlet temperature, 
depending on the type of fuel being burned. 

(2)  Classifying the pulverized fuel. An essential characteristic of the pulverized product is its 
fineness. It is desirable that the pulverized fuel system minimize variation in fineness, 
because pulverizer parts exhibit wear and fuel properties change over the anticipated 
range. For this purpose, most pulverizers are equipped with adjustable classifiers or 
achieve some adjustment of fineness by varying air flow or other means. 

(3)  Transporting and distributing the pulverized fuel. The pulverized fuel should be 
transported directly to one or more burners, to one or more air-fuel separation devices, or 
to one or more bins or lock hoppers for intermediate storage. 

(4)  Refuse removal. It is desirable that foreign, hard-to-grind material be removed from the 
fuel before it is fed to the pulverizers; however, it is advisable that the pulverizers either 
reject or tolerate reasonable amounts of such materials so that damage or interruption of 
service does not result.

A.9.3.2   The design, operation, and maintenance of a pulverized fuel system should recognize 
certain inherent hazards, as outlined in 

 The refuse removal system should be designed to protect personnel 
from exposure to hot gases that are present in the pulverizer.  This could be accomplished 
through the use of manual gates, isolation valves, operating procedures or a combination 
thereof. 

A.9.3.2(1) through A.9.3.2(18

(1)  An uninterrupted, controllable, raw fuel supply is essential to minimize fires and 
explosions within the system. Interruptions and control problems in the fuel supply can be 
caused by worn equipment, excessive surface moisture, large or unusual fuel sizing, or 
foreign substances, including iron, wood, rags, excelsior, or rock. Compositions of certain 
clays (i.e., Bentonitic or mixed layers), which are contained in some coal seams, can cause 
interruptions in coal flow. 

17). 

(2)  The purchaser or the purchaser's designated representative should be aware of the wide 
range in material-handling characteristics of fuel that are related to differences in 
moisture, size distribution, and consolidation characteristics. The probable range in these 
characteristics for the fuels to be used and a determination of time consolidation shear 
values over these ranges are prerequisites for obtaining a bunker design that provides the 
desired flow characteristics over the range of fuels to be used. If the fuel is of a nature in 
which spontaneous combustion in the raw fuel bunker is likely to occur even when 
equipment is in service, the bunker design should be a mass flow design. 



(3)  A fire that is ahead of or in the pulverizer usually causes an abnormal increase in 
temperature of the equipment or of the mixture leaving the pulverizer. Fires are caused by 
feeding burning fuel from the raw fuel bin; by spontaneous combustion of an 
accumulation of fuel or foreign material in the pulverizer, piping, or burners; or by 
operating at abnormally high temperatures. 

(4)  Fires in burner pipes or other parts of pulverized fuel systems after the pulverizer 
generally will not be detected by an abnormal increase in pulverizer outlet temperature. 
Temperature sensors on pipes or in or on other components of the system can be used to 
detect these fires. 

(5)  Abnormally hot, smoldering, or burning raw fuel that is ahead of the pulverizer should be 
considered serious and should be dealt with promptly. 

(6)  Transport air is used to convey pulverized fuel from the pulverizer through pipes. 
Malfunction or maloperation introduces several hazards. For example, incorrect 
procedural steps for removing a burner from service will cause settling of pulverized fuel 
in the burner pipes. Leakage of pulverized fuel from an operating pulverizer through the 
burner valve into an idle burner pipe will cause pulverized fuel to settle in the burner pipe. 
Leakage of gas or air through a burner valve will increase the potential for fire in an idle 
pulverizer. Procedures to prevent such hazards are defined in Chapter 6. 

(7)  Pulverizers that are tripped under load will have fuel remaining in the hot pulverizer, 
burner piping, and burners. These accumulations increase the potential for spontaneous 
combustion or explosion of the fuel. 

(8)  Fuel systems are hazardous when fuel escapes into the surrounding atmosphere or when 
air enters an inerted system. 

(9)  Oxidation of fuel has the potential to raise the temperature to a point where 
autocombustion or spontaneous combustion occurs. This characteristic constitutes a 
special hazard with certain fuels and fuel mixtures. 

(10)  Accumulations of fuel in the pulverizer increase the potential for fires. Causes of fuel 
accumulation include but are not limited to design, conditions of wear, and insufficient 
drying, indicated by too low a pulverizer outlet mixture temperature. 

(11)  Excessive pulverizer outlet mixture temperatures increase the possibility of pulverizer 
fires and increase the potential for fuel accumulation on burner parts. 

(12)  Gases are released from freshly crushed fuel. Accumulations of flammable or explosive 
mixtures occur in bins or other enclosed areas. 

(13)  Hot air flowing back into the fuel bunker constitutes a hazard. 

(14)  To ensure compatibility of the type of fuel to be pulverized, a quality definition of the 
fuel is required. The equipment designer, the agency responsible for procurement of the 
fuel, and the operating department should use this definition. Volatility, moisture, ash 
content, maximum size and distribution, grindability, corrosiveness, abrasiveness, and 
other characteristics should be given close attention. 



(15)  A pulverized fuel system is designed for a specific range of fuel characteristics. Fuels that 
differ widely from the design range increase the risk of serious operating difficulties and 
produce a potential safety hazard. Procedures should be exercised to make sure that all 
received fuels are within the specific range of the fuel-handling and fuel-burning 
equipment. 

(16)  Insufficient personnel training, incomplete maintenance programs, and operation of 
excessively worn equipment increase the potential for fires and explosions. 

(17)  Accumulation of pulverized fuel in air ducts or pipes, particularly those shared by a 
group of pulverizers, is hazardous. 

(18) There are different types of instruments and controls that can be installed to monitor and 
control conditions in the pulverized fuel system.  Care should be taken to select and install 
these devices to prevent abnormal and hazardous conditions, and to coordinate the 
installation of such devices with the pulverized fuel system designer.  Readily operable 
remote control dampers and valves in the ductwork and the necessary instrumentation for 
their automated control should be installed, operated and maintained in accordance with 
the instrument or control manufacturer’s instructions and good engineering practice.  See 
also Section 6.8. 

A.9.3.2(5) In any section of an indirect-fired system that operates under negative pressure, it is 
important to minimize ambient air entering the system, where it could develop a flammable 
mixture. 

A.9.4.2.3 The requirement does not exclude the use of water-based solutions, such as wetting 
agents, fire extinguishing agents or surfactants.  The use of water alone creates steam, thereby 
introducing a secondary personnel hazard. 

A.9.4.3.1.1 The use of the coal column is a common method for preventing the air or gas from 
backflowing into the bunker.  By preventing this backflow, the coal inherently absorbs 
excessive pressure resulting from an explosion and prevents any flame front from an explosion 
from propagating into the bunker.  It is understood that the coal does not entirely stop backflow 
of air, but it is has been proven effective in protecting the feeder and the bunker. 

A.9.4.3.2.2.1 P(max) is defined as the maximum pressure developed in a contained deflagration 
for an optimum mixture. A P(max) of 7 barg was obtained from ASTM E1226 for bituminous 
coal.  However, the particle size in ASTM E1226 is significantly smaller than that produced by 
pulverizers in the scope of NFPA 85. Therefore, a P(max) of 10 barg was chosen to represent 
typical conditions for equipment covered by NFPA 85. Using the calculation method in NFPA 
69, the MAWP associated with a P(max) of 10 is shown to be approximately 50 psig or less for 
operating pressures of 2 psig or less.  
When determining the Pmawp to contain the deflagration, the calculated minimum design value 
for Pmawp will be less than the actual peak pressure expected during the deflagration.  
Deflagration is a short-term pressure excursion, and this method is recognized inASME Boiler 
and Pressure Vessel Code. The formulas are based on a paper by Noronha et al. See NFPA 68 
for a more detailed description of the forces imposed during a deflagration. [NFPA 69: 13.3.4] 



A.9.4.6.1.3 A.9.4.3.2.4

A.9.4.6.1.6 

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

A.9.4.4.5  This ductwork is exposed to explosion pressures from the pulverizer in 
the event of an explosion. 

A.9.4.5.1.2.2 See A.9.4.3.2.2.1. 

A.9.4.5.1.6 See A.9.4.3.2.4. 

A.9.4.6.4 If the expanded gases from a deflagration can’t flow freely into the furnace, the 
piping should be designed for elevated pressures or the pressure should be limited by other 
mitigation techniques in accordance with NFPA 69. See NFPA 68 for a more complete 
treatment of the effects of pressure piling. 

A.9.5.2.5 See A.9.4.2.3. 

A.9.5.3.2.2.1 See A.9.4.3.2.2.1. 

A.9.5.3.2.4 See A.9.4.3.2.4. 

A.9.5.4.3 See A.9.4.4.5. 

A.9.4.6.1.9 

A.9.5.5.1.5 See A.9.4.3.2.4. 

A.9.5.7.1  See NFPA 68, Standard on Explosion Protection by Deflagration 
Venting. 

A.9.5.7.3 If the expanded gases from a deflagration cause pressure piling in downstream piping 
or equipment, the piping or equipment should be designed for elevated pressures or the pressure 
should be limited by other mitigation techniques in accordance with NFPA 69. See NFPA 68 
for a more complete treatment of the effects of pressure piling. 

A.9.5.2.2 

A.9.6.2.1 In systems using highly-reactive fuel, such as Powder River Basin (PRB) coal, users 
and designers should consider inerting during start-up and shutdown to minimize the risk of 
pulverizer fires during these transitional sequences. 

A.9.6.2.2

A.9.5.2.2.3 

   Operation with burner(s) out of service. Operation of the pulverizer-
burner system with less than the full complement of burners served by a pulverizer, unless the 
system is designed specifically for such operation, creates the potential for fires and explosion. 
If not so designed, extra precautions should be used in isolating out-of-service burners. 

A.9.6.2.2.3  Some applications utilize auxiliary air dampers to maintain burner line 
velocities at or above minimum to transport the fuel without settling. 

A.9.6.2.3 See A.9.6.2.1 

 
A.9.6.2.4.1 See A.9.6.2.1 
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Annex F – Common Pulverized Fuel System Designs. 

F.1 Direct-Fired Pulverized Fuel Systems 

9.4.5.1.1 F.1.1  These systems, Common designs for direct-fired pulverized fuel systems, as 
shown in Figure 9.4.5.1.1F.1.1(a) through Figure 9.4.5.1.1F.1.1(f), shall be are

****INSERT FIGURE HERE**** 

 permitted to 
have the fan located either following or ahead of the pulverizer. 

FIGURE 9.4.5.1.1F.1.1

****INSERT FIGURE HERE**** 

(a)  Direct-Firing Pulverized Fuel Exhauster System for Suction 
Furnace. 

FIGURE 9.4.5.1.1F.1.1

****INSERT FIGURE HERE**** 

(b)  Direct-Firing Pulverized Fuel Hot Primary Air Fan System 
for Suction Furnace. 

FIGURE 9.4.5.1.1F.1.1

****INSERT FIGURE HERE**** 

(c)  Direct-Firing Pulverized Fuel Exhauster System for Positive 
Pressure Furnace. 

FIGURE 9.4.5.1.1F.1.1

****INSERT FIGURE HERE**** 

(d)  Direct-Firing Pulverized Fuel Hot Primary Air Fan System 
for Pressure Furnace. 

FIGURE 9.4.5.1.1F.1.1

****INSERT FIGURE HERE**** 

(e)  Direct-Firing Pulverized Fuel Cold Primary Air Fan System 
for Pressure Furnace. 

FIGURE 9.4.5.1.1F.1.1

F.2 Indirect-firing Pulverized Fuel Systems. 

(f)  Direct-Firing Pulverized Fuel Cold Primary Air Fan System 
for Suction Furnace. 

9.4.5.2.1 F.2.1  These systems, as Common designs for indirect-firing systems are shown in 
Figure 9.4.5.2.1F.2.1(a) through Figure 9.4.5.2.1F.2.1

****INSERT FIGURE HERE**** 

(h), shall be are arranged to permit partial 
or complete venting of the pulverizer air and water vapor after separating the pulverized fuel in 
cyclones or other types of dust collectors. 



FIGURE 9.4.5.2.1F.2.1(a)  Pulverized Fuel Storage Indirect-

****INSERT FIGURE HERE**** 

Firing System. 

FIGURE 9.4.5.2.1F.2.1(b)  Pulverized Fuel Storage Indirect-

****INSERT FIGURE HERE**** 

Firing System for Pressure 
Furnace. 

FIGURE 9.4.5.2.1F.2.1(c)  Pulverized Fuel Storage Indirect-

****INSERT FIGURE HERE**** 

Firing System: Partial 
Recirculation — Vented Air to Stack. 

FIGURE 9.4.5.2.1 F.2.1 (d)  Pulverized Fuel Storage Indirect-

****INSERT FIGURE HERE**** 

Firing System: Partial 
Recirculation — Vented Air to Stack. 

FIGURE 9.4.5.2.1 F.2.1 (e)  Storage Indirect-

****INSERT FIGURE HERE**** 

Firing System: Partial Recirculation — 
Vented Air to Primary Air Fan. 

FIGURE 9.4.5.2.1 F.2.1 (f)  Storage Indirect-

****INSERT FIGURE HERE**** 

Firing System: Partial Recirculation — 
Vented Air to Furnace. 

FIGURE 9.4.5.2.1 F.2.1 (g)  Storage Indirect-

****INSERT FIGURE HERE**** 

Firing System: Partial Recirculation. 

FIGURE 9.4.5.2.1 F.2.1 (h)  Storage Indirect-

 

Firing System: No Vent Fan, with 
Exhauster. 


