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First Draft Meeting Agenda (F2022)

NFPA Technical Committee on Multiple Burner Boilers (BCS-MBB)
NFPA 85: Boiler and Combustion Systems Hazards Code

Web/Teleconference
Monday, March 22, 2021 and Tuesday, March 23, 2021
10:00am — 2:00pm (ET)

To Join the Meeting: Contact Yiu Lee at ylee@nfpa.org

1. Call to Order. Daniel May, Chair.
2. Introductions.

3. Approval of Meeting Minutes from Tuesday, September 15, 2020. (Attachment A)

4. Staff Updates. Heath Dehn, NFPA Staff

o Staff Liaison Presentation
o Committee Membership Roster (BCS-MBB) — Technical Committee on Multiple Burner
Boilers (Attachment B)
5. Business.
) Public Input(s) (Attachment C)

6. Other Business.
. Component Purge Discussion — Mark Faurot, guest
— Section 6.4.1.2.4.8(F) states that it is permissible to reset a component and place it
back in service after a component purge is complete. Section 6.6.5.2.5.4(F) requires
electrostatic precipitators to be tripped with a MFT. It may be interpreted that Figure
6.4.1.2.1 shows that this trip should be hardwired from the MFT relays. The
requirement to trip the ESP from the MFT relays will prevent the ESP from being reset
and placed back into service when a component purge is completed. Additionally, this
requires the MFT relays be reset to remove the trip signal to the ESP. After a MFT
event, it is common industry practice to place the ESP back into service after
completing a component purge without resetting the MFT relays.
. Task Groups
Valve Proving Systems
— Scope: Develop Pls for a vale proving system as it affects Ch 6.
— Membership: Kevin Carlisle (chair), John C. Browning, Gail J. Lance, Roy Reeves,
Franklin R. Switzer, Jr., and Donald Zissa
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Interlock Functional Test

Scope: Consider and submit Public Inputs on Interlock Functional Tests requirements.

— Membership: David King (chair), Jimmie Schexnayder, James Franks, Franklin R.
Switzer, Jr., and Marc Cropp

7. Next Meeting.

8. Adjournment.
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NATIONAL FIRE PROTECTION ASSOCIATION
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NFPA 85 Technical Committee on Multiple Buner Boilers
Pre-First Draft Meeting Minutes

ATTENDANCE
Chair
Staff Liaison

Principals

Voting Alternates

Alternates

Guests

web/teleconference

9/15/2020

Daniel R. May Burns & McDonnell Engineering Company SE
Heath Dehn NFPA Staff
Barry J. Basile Leonardo Technologies, Inc. U
Denise Beach FM Global |
Frank J. Bennett NRG Energy U
John C. Browning Georgia Pacific, LLC U
David E. Dexter Dow Corning Corporation U
Kazuhiro Domoto Mitsubishi Hitachi Power Systems, Ltd. M
Joseph E. Fehr Power Engineers, Inc. u
Ronald J. Fleming ABB Incorporated M
Kenneth Joe Frazier Salt River Project U
Gail J. Lance Babcock & Wilcox Company M
Roy Reeves Emerson Automation Solutions M
Carlos Santos, Jr. Schneider Electric M
Franklin R. Switzer, Jr. | S-afe, Inc. SE
James P. Walawender | Black & Veatch Corporation SE
Donald Zissa SIS-TECH SE
Marcus Cropp \ Southern Company U
Brent Diley Babcock & Wilcox M
Steven V. Graf Emerson Automation Solutions M
Roger Lesaca Mitsubishi Hitachi Power Systems Americas, Inc. M
J Douglas Thompson | The Dow Chemical Company U
Karen Whitehead Black & Veatch Corporation SE
Tanesua Williams NRG Energy U
?Sglsq:;\%gChair) Electric Power Research Institute (EPRI) R/T
Kevin Carlisle Karl Dungs, Inc. M

(BCS-SBB Member)
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Call to Order. Daniel May, Chair

11:01 am (ET)

Approval of Second Draft Meeting Minutes form Jan 24, 2018.

Approved as written.

Chairman’s Remarks.

Welcome to new and existing TC members and guests
Request to TC members to participate and contribute freely

ining Key Dates of NFPA 85 Revision Cycle.

Dates for TC

Process Stage Process Step Dates for TC with CC
Public Input Closing Date* 1/06/2021 1/06/2021
Final Date for TC First Draft Meeting 6/16/2021 3/17/2021
Paosting of First Draft and TC Ballot 9/08/2021 6/09/2021
Final date for Receipt of TC First Draft ballot 9/29/2021 6/30/2021
Final date for Receipt of TC First Draft ballot - recirc 10/13/2021 7/07/2021
PublicInput |5 ing of First Draft for CC Meeting 7/21/2021
Stage (First Draft)
Final date for CC First Draft Meeting 9/01/2021
Posting of First Draft and CC Ballot 9/22/2021
Final date for Receipt of CC First Draft ballot 10/13/2021
Final date for Receipt of CC First Draft ballot - recirc 10/20/2021
Post First Draft Report for Public Comment 10/27/2021 10/27/2021
Public Comment Closing Date™ 1/05/2022 1/05/2022
Notice Published on Consent Standards (Standards that received no Comments)
MNote: Date varies and determined via TC ballot.
Appeal Closing Date for Consent Standards (Standards that received no Comments)
Final date for TC Second Draft Meeting 6/29/2022 3/30/2022
Posting of Second Draft and TC Ballot B/24/2022 5/11/2022
Comment Stage Final date for Receipt of TC Second Draft ballot 9/14/2022 6/01/2022
(Second Draft) |Final date for receipt of TC Second Draft ballot - recirc 9/21/2022 6/08/2022
Posting of Second Draft for CC Meeting 6/22/2022
Final date for CC Second Draft Meeting 8/03/2022
Posting of Second Draft for CC Ballot B/24/2022
Final date for Receipt of CC Second Draft ballot 9/14/2022
Final date for Receipt of CC Second Draft ballot - recirc 9/21/2022
Post Second Draft Report for NITMAM Review 10/05/2022 10/05/2022
Notice of Intent to Make a Motion (NITMAM) Closing Date 11/02/2022 11/02/2022
F,Tfe‘;haf’;i?r:"(; Posting of Certified Amending Motions (CAMs) and Consent Standards 12/14/2022 | 121142022
Issuance) Appeal Closing Date for Consent Standards 12/29/2022 12/29/2022
SC Issuance Date for Consent Standards /092023 1/09/2023

Tech Session

Association Meeting for Standards with CAMs

Appeals and
Issuance

Appeal Closing Date for Standards with CAMs

SC Issuance Date for Standards with CAMs
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5. Business.
a. Task Groups
e Appointment to an NFPA Task Group is open to all committee members and
members of the public. If you are interested in becoming an active member in
any of the following task groups please contact Yiu Lee at ylee@nfpa.org.

i. Valve Proving Systems
1. Kevin Carlisle provided a presentation to the committee which resulted
in the creation of this task group. (Attachment A)
2. Scope — Develop Pls for a vale proving system as it affects Ch 6.
3. Members - Kevin Carlisle (chair), John C. Browning, Gail J. Lance, Roy
Reeves, Franklin R. Switzer, Jr., and Donald Zissa

ii. Interlock Functional Test Task Group

1. Scope — Consider and submit Public Inputs on Interlock Functional Tests
requirements.

2. Members — David King (Chair), Jimmie Schexnayder, James Franks,
Franklin Switzer, and Marc Cropp

3. An update on this task group was not provided but an update and public
inputs are still expected to be provided for the committee’s review at
the First Draft meeting.

iii. Plasma Arc Igniters - Disbanded
1. Several TG members are no longer active on the TG or currently

members on the TC. Prior to the meeting the previous TG chair, Skip
Yates, updated the TC chair with the current status of the TG. During the
pre-FD meeting, the TC decided to disband the task group with no
further actions. The committee will be interested in re-establishing the
task group when further industry participation and interest is received.
Until that time, the information found in Annex B, Concentrated Flame
Igniter Supplemental Information, will continue to be the supplemental
information offered by the committee.

6. Other Business.
a. Public Inputs were reviewed and discussed with no action taken.

7. Next Meeting.
a. The next committee meeting will be the First Draft meeting after the public input closing
date.
8. Adjourn.
a. The meeting was adjourned at 12:31 pm (ET).

Respectfully Submitted By:
Daniel R. May — Technical Committee Chair
Heath Dehn — NFPA Staff
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Combustion Controls

I I
Pl #12 of NFPA 85 (2018)

6.6.3.1.10 A double block and vent valve arrangement shall be provided in the
fuel line to each burner and each igniter. A valve proving system may be used
as an alternative to a vent valve if the valve proving system has a leak
detection limit of 1.0 cubic feet per hour and the valve proving system is
proving only two valves in series per burner.

The committee's justification for rejecting Pl 141: "MBB's have significantly higher risks and are
more complex than SBB, and valve proving systems should not be accepted in place of double
block can vent systems. In addition, the valving is larger and more complex".

Response:

1) By adding a detection limit 1.0 CFH, a VPS reduces the amount of leakage to the furnace more
than the vent valve. So, within this case, a VPS should be permitted at an alternative.

2) If each burner has two valves in series, then installing a VPS is no less complex on a MBB than
on a SBB, and this should not preclude the use of a VPS. In fact, installing a VPS in such a system
would be less complex than installing a vent valve and running vent lines from each double block
per burner.

3) AVPS can be used with large valves, and since a leakage rate has now been added to the
paragraph, the use of large valves should not preclude the use of a VPS as an alternative.

Streng vertraulich! Alle Rechte bei Karl Dungs GmbH & Co. KG, auch fir den Fall von Schutzrechtsanmeldungen. Jede Verfigungsbefugnis, wie Kopier- und Weitergaberecht, bei uns.
DUSA / xxxx Strictly confidential! The company Karl Dungs GmbH & Co. KG is the exclusive holder of all rights, also in case of patent application. All rights reserved, including copy and circulation.
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I I
Valve Proving Systems

Vent valves for gas fired equipment

My understanding : Due to the loss history of explosions of equipment using fuel gas,
Ford Motor Company and IRI Insurance (ca.1950s) introduced a safety design known
as the “double block and vent”.

 |dea was to add a normally open vent valve between two blocking valves to relieve
gas pressure that could build up due to failure of the first (upstream) shutoff valve.

 NFPA 85 had the vent valve requirement since the beginning (1st of NPFA 85B,
which covered fuel gases) in the 1964-1966 timeframe.

Streng vertraulich! Alle Rechte bei Karl Dungs GmbH & Co. KG, auch fir den Fall von Schutzrechtsanmeldungen. Jede Verfigungsbefugnis, wie Kopier- und Weitergaberecht, bei uns.
DUSA / xxxx Strictly confidential! The company Karl Dungs GmbH & Co. KG is the exclusive holder of all rights, also in case of patent application. All rights reserved, including copy and circulation.
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I I
Valve Proving Systems

Valve Proving Systems (VPS) for gas fired equipment

* Inthe 1950s and '60s, as the gasification of Europe began, Europe adopted the
“double block and vent” and “valve switch” concepts. As Europeans gained
experience with fuel-fired equipment, incidences occurred that illustrated the
shortcomings of proof-of-closure valve switches and vent valves.

» This provided the impetus for European manufacturers to look for other solutions, and
the concept of a valve-proving system (VPS) was introduced in Germany in the early
1970s as an alternative to the normally open vent valve.

Streng vertraulich! Alle Rechte bei Karl Dungs GmbH & Co. KG, auch fir den Fall von Schutzrechtsanmeldungen. Jede Verfigungsbefugnis, wie Kopier- und Weitergaberecht, bei uns.
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I I
Valve Proving Systems

Valve Proving Systems (VPS) for gas fired equipment

* Inthe late 1980’s, the EPA started to look at vent valves installed on large boilers
(12.5 million and up). The EPA was going to charge the utility each time the boiler
vented gas out the vent valve. IRI, who knew of the European method of VPS,
introduced the VPS concept into the USA as an alternative to the vent valve where
venting was illegal. Since then, the use of the VPS has expanded.

» First codes or standards inclusion of the VPS in the USA was NFPA 85 (1997). Then
followed:

— NFPA 86 (2003),
— UL 795 (2006), &
— NFPA 37 (2014).

Streng vertraulich! Alle Rechte bei Karl Dungs GmbH & Co. KG, auch fir den Fall von Schutzrechtsanmeldungen. Jede Verfigungsbefugnis, wie Kopier- und Weitergaberecht, bei uns.
DUSA / xxxx Strictly confidential! The company Karl Dungs GmbH & Co. KG is the exclusive holder of all rights, also in case of patent application. All rights reserved, including copy and circulation.
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Combustion Controls

I I
Valve Proving Systems

Valve Proving Systems (VPS) for gas fired equipment

e DUNGS introduced the VPS in the USA in 1993.
 Siemens also introduced the VPS around that same time
 Honeywell and Kromschroder have since followed.

Streng vertraulich! Alle Rechte bei Karl Dungs GmbH & Co. KG, auch fir den Fall von Schutzrechtsanmeldungen. Jede Verfigungsbefugnis, wie Kopier- und Weitergaberecht, bei uns. n
DUSA / xxxx Strictly confidential! The company Karl Dungs GmbH & Co. KG is the exclusive holder of all rights, also in case of patent application. All rights reserved, including copy and circulation.
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Valve Proving Systems
Definition per NFPA 85:

3.3.135 Valve-Proving System. In a gaseous or liquid fuel
system, a system that proves the leak tightness of all safety shut-

off valves and prevents main burner or igniter light-off if the
test is not satisfied.

Definition per NFPA 86:

3.3.83% Valve Proving System. A system used to check the
closure of safety shutoff valves by detecting leakage.

Definition per draft ANSI 23551-4 Valve-proving systems for automatic shut-off
valves

System to check the closure of automatic shut-off valves by detecting leakage
that often consists of a programming unit, a measuring device, valves and o her

functional assemblies

Streng vertraulich! Alle Rechte bei Karl Dungs GmbH & Co. KG, auch fir den Fall von Schutzrechtsanmeldungen. Jede Verfigungsbefugnis, wie Kopier- und Weitergaberecht, bei uns.
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Combustion Controls

I I
Valve Proving Systems

Valve Proving Systems (VPS) Pressure Decay or Mass Flow

Pressure Decay Mass Flow

Safety Safety Safety Safety
Walve #1 Valve #2 Valve #1 Valve #2
Inlet Gas . | .
—_—
Inlet Gas . . | I
Prassure Pressure
Sensor #1 Sensor #2 /_‘__,-—‘-’__'
2 mm Diameter Bypass Differential
Pressure
T T | - Sansor
Internal Valve #1 Internal Valve #2 Intemnal - ."
-~ Pump
Valve
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Combustion Controls

I I
Valve Proving Systems

VPS on single burner

VPM VC
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Combustion Controls

I I
Valve Proving Systems

VPS at each burner on multiple burner.

— e — — _ ——————
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Combustion Controls

I I
Valve Proving Systems

VPS on header and at each burner on multiple burner.

Streng vertraulich! Alle Rechte bei Karl Dungs GmbH & Co. KG, auch fir den Fall von Schutzrechtsanmeldungen. Jede Verfigungsbefugnis, wie Kopier- und Weitergaberecht, bei uns.
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Combustion Controls

I I
Valve Proving Systems

VPS: Multiple burner with common burner management

Vented into burners via main safety valve Vented outside via vent valve

!'l !"l

Streng vertraulich! Alle Rechte bei Karl Dungs GmbH & Co. KG, auch fir den Fall von Schutzrechtsanmeldungen. Jede Verfigungsbefugnis, wie Kopier- und Weitergaberecht, bei uns.
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Combustion Controls

I I
Valve Proving Systems

VPS at header on a multiple burner system with independent burner management
at each burner.

Vented into a burner via auxiliary safety Vented outdoors via auxiliary safety valve.
valve.

Streng vertraulich! Alle Rechte bei Karl Dungs GmbH & Co. KG, auch fir den Fall von Schutzrechtsanmeldungen. Jede Verfigungsbefugnis, wie Kopier- und Weitergaberecht, bei uns.
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I I
Valve Proving Systems

VPS - Multiple burner with independent burner management at each burner.

VPS vented into combustion chamber VPS vented outside into via vent valve
via vent valve and safety valve.

Streng vertraulich! Alle Rechte bei Karl Dungs GmbH & Co. KG, auch fir den Fall von Schutzrechtsanmeldungen. Jede Verfigungsbefugnis, wie Kopier- und Weitergaberecht, bei uns.
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VPS vs. Vent Valve for leakage to the burner

WORST CASE Failures: Maximim allowable burner leakage

Better Safety Better Safety
Vent Valve allowable leakage to VPS allowable leakage to . . . . X
# V1 leakage (CFH) | V2 leakage (CFH) Practice on Practice on  |Comment (venting of gas not considered a risk)
burner burner )
lightoff shutdown
1 0 0 0 0 equivalent equivalent
2 0 <1.7 0 0 equivalent equivalent
3 0 >1.7 0 0 VPS equivalent  |VPS detects failure of V2. VV/POC does not.
4 0 fails to Close 0 0 equivalent equivalent
5 <1.7 0 0 0 equivalent equivalent
6 <1.7 <1.7 0 <1.7 Vent Valve Vent Valve  |VV prevents less leakage to burner
VPS detects failure of V1, and V1 is replaced.
7 <1.7 >1.7 <1.7 <1.7 VPS Vent Valve  |Vent valve will allow less leakage to the burner until
next startup.
8 <1.7 fails to Close <1.7 <1.7 equivalent equivalent
9 >1.7 0 0 0 VPS equivalent  |VPS detects failure of V1.
VPS detects failure of V1.
10 >1.7 <1.7 <1.7 <1.7 VPS Vent Valve X
Vent valve will allow less leakage to the burner.
Consided a double failure: VPS detects failure of V1
11 >1.7 >1.7 >1.7 NA VPS VPS
before leakage on V2 exceeds 1.7.
VPS : Double failure that would not occur. Failure of
12 >1.7 fails to Close >1.7 0 VPS VPS V1 would have been detected before this double fault
occurred.
13 Fails to Close 0 0 0 equivalent equivalent
14 Fails to Close <1.7 <1.7 <1.7 Vent Valve Vent Valve  [VV prevents less leakage to burner
VPS : Double failure that would not occur. Failure of
15 Fails to Close >1.7 >1.7 NA VPS VPS V1 would have been detected before this double fault
occurred.
Double failure that would not occur. Both systems
16 Fails to Close Fails to Close NA NA equivalent equivalent . Y
would have detected failure of one before other.
score 7to2 3to 4
DUSA / xxxX Streng vertraulich! Alle Rechte bei Karl Dungs GmbH & Co. KG, auch fir den Fall von Schutzrechtsanmeldungen. Jede Verfigungsbefugnis, wie Kopier- und Weitergaberecht, bei uns.
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Combustion Controls

I I
Valve Proving Systems

Thanks for your attention!

Streng vertraulich! Alle Rechte bei Karl Dungs GmbH & Co. KG, auch fir den Fall von Schutzrechtsanmeldungen. Jede Verfigungsbefugnis, wie Kopier- und Weitergaberecht, bei uns.
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Multiple Burner Boilers
Boiler Combustion System Hazards

03/05/2021
Heath Dehn
BCS-MBB

Daniel R. May SE 10/27/2009 Barry J. Basile U 10/18/2011
Chair BCS-MBB Principal BCS-MBB
Burns & McDonnell Engineering Company Leonardo Technologies, Inc.

9400 Ward Parkway 14 Sutton Drive
PO Box 419173 North Granby, CT 06060

Kansas City, MO 64141-6173

Denise Beach 1 08/17/2015 Frank J. Bennett U _7/16/2003
Principal BCS-MBB Principal BCS-MBB
FM Global NRG Energy
1151 Boston-Providence Tpke 21200 Martinsburg Road
PO Box 9102 Dickerson, MD 20842
Norwood, MA 02062-9102 Alternate: Tanesua Williams

John C. Browning U 04/03/2019 David E. Dexter U _10/29/2012
Principal BCS-MBB Principal BCS-MBB
Georgia Pacific, LLC Dow
133 Peachtree Street NE 332 TX-332
Atlanta, GA 30303 Lake Jackson, TX 77566

Alternate: J Douglas Thompson

Kazuhiro Domoto M 12/06/2019 John J. Eibl U_04/01/1994
Principal BCS-MBB Principal BCS-MBB
Mitsubishi Hitachi Power, Ltd. The Chemours Company Inc.

3-1, Minatomirai 3-Chome, 412 Fontaine Drive
Nishi-Ku Franklin, TN 37064-0715

Yokohama, MA 2208401 Japan
Alternate: Roger Lesaca

Joseph E. Fehr SE 03/03/2014 Ronald J. Fleming M 10/10/1998
Principal BCS-MBB Principal BCS-MBB
Power Engineers, Inc. ABB Incorporated
16041 Foster 23000 Harvard Road
PO Box 1000 Cleveland, OH 44122

Overland Park, KS 66085

James E. Franks I 8/2/2010 Kenneth Joe Frazier U _1/16/1998
Principal BCS-MBB Principal BCS-MBB
AXA XL/Global Asset Protection Services, LLC Salt River Project
855 Dogwood Road Coronado Generating Station
Somerville, TN 38068 PO Box 850
Alternate: Peter J. Willse Mail Station NGS010

Page, AZ 86040
Alternate: Cyrus Allison
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03/05/2021

Heath Dehn

BCS-MBB

Richard Kimball M 7/17/1998 David W. King RT 12/02/2020
Principal BCS-MBB Principal BCS-MBB
HF Controls Corporation Electric Power Research Institute (EPRI)

1624 West Crosby Road 9341 Din Eidyn Drive
Suite 124 Dublin, OH 43017

Carrollton, TX 75006
Alternate: John A. Stevens

Gail J. Lance

M 04/04/2017 Thomas J. Murphy

M 07/29/2013

Principal

Babcock & Wilcox Company
1200 E. Market Street

Suite 650

Akron, OH 44305

Alternate: Brent Diley

BCS-MBB

Principal

Babcock Power, Inc.

26 Forest Street

Marlborough, MA 01752
Alternate: Timothy B Gardner

BCS-MBB

John P. O'Rourke

M 1/1/1990 Roy Reeves

M 08/11/2014

Principal

General Electric

175 Addison Road
Windsor, CT 06095-0500

BCS-MBB

Principal

Emerson Automation Solutions
200 Beta Drive

Pittsburgh, PA 15238-2918
Alternate: Steven V. Graf

BCS-MBB

Carlos Santos, Jr.

M 10/27/2009 Jimmie J. Schexnayder

U_10/27/2005

Principal
Schneider Electric
10900 Equity Drive
Houston, TX 77041

BCS-MBB

Principal

Entergy Corporation

1213 West 4th Street
Kaplan, LA 70548
Alternate: Ronald Rispoli

BCS-MBB

Bill L. Smith, Jr.

SE 3/1/2011 Franklin R. Switzer, Jr.

SE 7/16/2003

Principal

Exothermic Engineering, a Div. of EAPC
20424 Missouri City Road

Liberty, MO 64068

BCS-MBB

Principal

S-afe, Inc.

P.O. Box 404

Big Flats, NY 14814-0404

BCS-MBB

James P. Walawender

SE 03/03/2014 Henry K. Wong

SE 1/1/1990

Principal

Black & Veatch Corporation
11401 Lamar Avenue
Overland Park, KS 66211-1508
Alternate: Karen Whitehead

BCS-MBB

Principal
Amentum/AECOM E&C
510 Carnegie Center
Princeton, NJ 08543

BCS-MBB

Donald Zissa SE 08/17/2015 Joseph E. Bittinger, Jr. U 08/09/2012
Principal BCS-MBB Voting Alternate BCS-MBB
SIS-TECH American Electric Power Company, Inc.

12621 Featherwood, Suite 120
Houston, TX 77034-4905
Alternate: Alberto Dib

1 Riverside Plaza
Columbus, OH 43147
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03/05/2021
Heath Dehn
BCS-MBB

Marcus Cropp U _04/04/2017 Cyrus Allison U_04/05/2016
Voting Alternate BCS-MBB Alternate BCS-MBB
Southern Company Salt River Project
42 Inverness Center Parkway 1521 N Project Dr
Bin B463 Tempe, AZ 52025
Birmingham, AL 35242 Principal: Kenneth Joe Frazier

Alberto Dib SE 08/17/2017 Brent Diley M 04/11/2018
Alternate BCS-MBB Alternate BCS-MBB
SIS-TECH Solutions Babcock & Wilcox
12621 Featherwood Drive 20 South Van Buren Avenue
Suite 120 Barberton, OH 44203
Houston, TX 77034 Principal: Gail J. Lance
Principal: Donald Zissa

Timothy B Gardner M 08/17/2018 Steven V. Graf M 08/11/2014
Alternate BCS-MBB Alternate BCS-MBB
Babcock Power Emerson Automation Solutions
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1624 West Crosby Road, #124
Carrollton, TX 75006
Principal: Richard Kimball
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Principal: David E. Dexter
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Karen Whitehead SE 08/03/2016 Tanesua Williams U 12/07/2018
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| Q\’ IPuinc Input No. 22-NFPA 85-2019 [ Section No. 6.7.5.2.1.3(B) ]
NFPA
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The starting sequence shall be performed in the following order:
(1) An open flow path from the inlets of the FD fans through the stack shall be verified.
(2) An ID fan, if provided, shall be started, and the following shall be performed:

(3) An FD fan then shall be started.

(4) Additional ID fans or FD fans shall be started in accordance with 6.5.3, as necessary,
to achieve purge flow rate.

(5) Dampers and burner registers shall be opened to the purge position in accordance with the
open register purge method objectives outlined in 6.7.5.1.5.7.

(6) The airflow shall be adjusted to purge airflow rate, and the following shall be performed:
(7) A unit purge

(8) Special provisions as necessary to prevent the hazardous accumulation of volatile
vapors that are heavier than air or to detect and purge accumulations in the furnace
ash pit

(9) It shall be determined that the oil temperature or viscosity is within predetermined limits to
ensure that atomization will occur. The circulating valve and throttle recirculating valve, if
necessary, shall be closed to allow establishment of burner header pressure within
manufacturer's limits as specified in 6.7.5.2.1.3(B)(7).

(10) The main fuel control valve shall be closed and the main safety shutoff valve(s) shall be
open, but only after the requirements of 6.7.5.1.3 for leak test requirements (if applicable)
and 6.4.1.2.4 for purge interlocks have been satisfied.

(11) It shall be determined that the main fuel control valve is closed, and the following
procedures shall be performed:

(12) The main fuel bypass control valve,_if provided, then shall be set to maintain the
necessary burner header pressure for light-off.

(13) The main fuel control valve shall be opened when necessary.

(14) For fuel gas— or fuel oil-fired igniters, the igniter safety shutoff valve(s) shall be opened,
and the following shall be performed:

(15) It shall be confirmed that the igniter fuel control valve is holding the manufacturer's
recommended fuel pressure necessary for the igniter to operate at design capacity.

(16) Fuel gas igniter headers shall be vented in order to be filled with fuel gas and to
provide a flow (if necessary) so that the igniter fuel control valve functions to regulate
and maintain the pressure within design limits specified by the manufacturer for
lighting the igniters.

(17) For gas igniters, the time needed to vent for control of header pressure after header
charging_shall be evaluated and minimized.

(18) The air register or damper on the burner selected for light-off shall be adjusted to the
position recommended by the manufacturer or the established operating procedure, in
accordance with 6.7.5.1.5.7(C) through 6.7.5.1.5.7(F).

(19) The spark or other source of ignition for the igniter(s) on the burner(s) to be lit shall be
initiated, and the procedure shall continue as follows:

(20) The individual igniter safety shutoff valve(s) shall be

opened
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(a) commanded to open, and all igniter system atmospheric vent valves (fuel gas igniters
only) shall be

closed

(a) commanded to close .

(b) If flame on the first igniter(s)_is not established within 10 seconds, the individual igniter
safety shutoff valve(s) shall be closed, and the cause of failure to ignite shall be
determined and corrected.

(c) With airflow maintained at purge rate, repurge shall not be required, but at least
1 minute shall elapse before a retrial of this or any other igniter is attempted.

(d) Repeated retrials of igniters without investigating and correcting the cause of the
malfunction shall be prohibited.

(21) Where Class 3 special electric igniters are used, the procedures described in
6.7.5.2.1.3(B)(1) through 6.7.5.2.1.3(B)(7), 6.7.5.2.1.3(B)(9), and 6.7.5.2.1.3(B)(12) through
6.7.5.2.1.3(B)(14) shall be used, consistent with the requirements for individual main burner
flame supervision.

(22) After making certain that the igniter(s) is established and is providing the required level of
ignition energy for the main burner(s), the following shall be performed:

(23) The individual burner safety shutoff valve(s) shall be

opened

(a) commanded to open.

(b) Except where associated Class 1 igniters are in service, a master fuel trip shall be
initiated when the flame detection system(s) indicates that ignition has not been
obtained within 5 seconds of the time the main fuel actually begins to enter the
furnace.

(c) Purging shall be repeated, and the conditions that caused the failure to ignite shall be
corrected before another light-off attempt is made.

(d) For the following burner and all subsequent burners placed in operation, failure to
ignite or loss of ignition for any reason on any burner(s) shall cause fuel flow to that
burner(s) to stop.

(e) All conditions required by the manufacturer and established operating procedures for
light-off shall exist before the burner(s) is restarted.

(24) After stable flame is established, the air register(s) or damper(s) shall be adjusted slowly to
its operating position, making certain that ignition is not lost in the process. With automatic
burner management systems, the air register shall be permitted to be opened
simultaneously with the burner safety shutoff valve.

(25) Class 3 igniters shall be shut off at the end of the time trial for proving the main flame, and
the following shall be verified:

(26) That the stable flame continues on the main burners after the igniters are shut off

(27) That systems that allow the igniters to remain in service on either an intermittent or a
continuous basis have been tested to meet all the requirements of Class 1 igniters or
Class 2 igniters with associated interlocks in service

(28) The sequence shall continue as follows:

(29) The procedures of 6.7.5.2.1.3(B)(9) _through 6.7.5.2.1.3(B)(14) _shall be followed for
placing additional burners with open registers in service, as necessary, to raise steam
pressure or to carry additional load.

(30) If used, automatic control of burner fuel flow and burner airflow during the lighting and
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start-up sequence shall be in accordance with the requirements of
6.7.5.2.1.3(B)(18) .

(31) The fuel flow to each burner (as measured by burner fuel header pressure)_shall be
maintained at a controlled value that is compatible with the established airflow through
the corresponding burner.

(32) The established airflow through each open register shall be permitted to be
maintained by controlling the windbox-to-furnace differential.

(33) Total furnace airflow shall not be reduced below purge rate airflow and shall be at
least that which is necessary for complete combustion in the furnace.

(34) If it is necessary to vary fuel header pressure to eliminate a problem of having
excessive lighting off and shutting down of burners, such variations shall be limited to
a predetermined range.

(35) This range shall be a function of the incremental fuel input that is added by the lighting
of a single burner or gang_of burners.

(36) After a predetermined number of burners that allow control of header fuel flow and
temperature have been placed in service, the recirculating valve shall be closed unless the
system is designed for continuous recirculation.

(37) The maximum number of burners shall be placed in service consistent with the anticipated
continuous load and the operating range of fuel header pressures.

(38) The on-line metering combustion control (unless designed specifically for start-up
procedures) shall not be placed into service until the following have occurred:

(39) A predetermined minimum main fuel input has been attained.

(40) All registers on nonoperating burners are closed, unless compensation is provided by
the control system.

(41) The burner fuel and airflow are adjusted as necessary.

(42) Stable flame and specified furnace conditions have been established.

(43) It shall be permitted to place a multiple number of igniters in service that are served
simultaneously from a single igniter safety shutoff valve, provided that the igniters are
reliably supervised, so that failure of one of the group to light causes the fuel to all igniters
in the group to shut off.

(44) It shall be permitted to place a multiple number of burners served by their corresponding
multiple igniters from a single burner safety shutoff valve in service simultaneously,
provided that the burners are reliably supervised, so that failure of one of the group to light
causes the fuel to all burners in the group to shut off.

(45) On units with an overfire air system, the overfire air control damper position shall be
permitted to be changed only when repositioning of all burner air registers or burner air
dampers is permitted.

(46) On units with an overfire air system, the boiler shall be operating in a stable manner before
the overfire air is introduced.

(47) On units with an overfire air system, the boiler shall be operating in a stable manner before
the overfire air is introduced. The introduction of the overfire air shall not adversely affect
boiler operation.

(48) A reburn system shall be placed in service only after the following have occurred:

(49) The boiler shall be operating_at a load that ensures the introduction of the reburn fuel
will not adversely affect continued boiler operation.

(50) The temperature in the reburn zone shall be maintained in accordance with
6.7.3.5.2.
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(51) The boiler shall be operating in a stable manner before the reburn start-up sequence
is initiated.

Statement of Problem and Substantiation for Public Input

A customer had requested an increase of the igniter trial for ignition from the programmed 10 seconds.
They were informed this is not permissible. However, while reviewing the code, the wording appeared
to be ambiguous in that it was not clear if 6.7.5.2.1.3(10)(a) was describing to wait until feedback of the
vent valves closed and feedback of the safety shutoff valves open were required to move to the next
step (b), or if the intent was to move to step (b) upon commanding the vent valve closed and safety
shutoff valves open.

Starting the 10 second igniter trial for ignition upon the sending the valve commands appears to be
more stringent and safer on the surface. However, another two to three seconds to wait until feedback
of the valves are open/closed could mean the difference (depending on routing issues) of the igniter
lighting off or not. What was the original intent of when to start the trial for ignition? If it is on the
command to open from the control system, the suggested changes will help with interpretation issues.
Section 6.3.3.6 requires limit switches for the closed position feedback for the igniters. However, if it is
deemed that the sequence should wait for the open feedback, then open position limit switches would
also need to be required feedback, and a failed to open after a few seconds would be a way to trip the
igniters so the igniter is not stuck in the sequence.

The same changes would also need done to 6.6.5.2.1.3(B) and 6.8.5.2.1.3(B).

Submitter Information Verification

Submitter Full Name: Brent Diley

Organization: Babcock & Wilcox

Street Address:

City:

State:

Zip:

Submittal Date: Tue Sep 03 10:01:03 EDT 2019
Committee: BCS-AAC
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| Q\’ IPuinc Input No. 25-NFPA 85-2020 [ Section No. A.6.6.5.1.5.4 ]
NFPA

A.6.6.5.1.5.4

Sequences of operation are based on the typical fuel supply system shown in Figure
A.6.6.5.1.5.4(a) and Figure A.6.6.5.1.5.4(b). As permitted in 6.6.3.1, variations in these piping
arrangements are allowed, provided all the functional requirements of this code are met by the
arrangement.

Figure A.6.6.5.1.5.4(a) Typical Gas Igniter System.

s Individual igniter atmospheric vent valve R

Igniter header safety shutolf valve f—>
igniter fuel control valve
Individual igniter safety shutoff valve
Pressura relief valve Q L
Low fusl pressure switch
High fuel pressure switch \gniters (permanently
Fuel pressure gauge instalied)
Manual shutolf valve
Manual equipment isolation valve

Gas supply A
Te F E >
G4 Igniter header atmospheric vent valve

SHwzox@TmE

Figure A.6.6.5.1.5.4(b) Typical Main Burner Fuel Supply System for Fuel Gas-Fired
Multiple Burner Boiler.

Additional Proposed Changes

File Name Description Approved
NFPA_85-2019 - Proposed_Modification.pdf

Statement of Problem and Substantiation for Public Input

The current Figure A.6.6.5.1.5.4(b) shows two constant fuel pressure regulators (TAG J). One common
for all the boilers (if the plant is equipped with more than one boiler) and one dedicated for each boiler.
By applying this arrangement, suppliers are often requested to provide two different pressure
regulators. However, if the pressure downstream the first pressure regulator (pressure reducing
station) is already suitable for boiler operation (without a further reduction), the second pressure
regulator could be omitted since it would be not necessary.

Submitter Information Verification
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ANNEX A 85-163

A Main safety shutoff valve

B Individual burner safety shutoff valve
Burner header atmospheric vent valve
Individual burner atmospheric vent valve
D  Main fuel control valve

Optional

O Cleaner or strainer

P Restricting orifice

Q Burner header high fuel pressure switch
Q2 High fuel supply pressure switch

R  Burner header low fuel pressure switch

Dy Main fuel bypass control valve (optional) Ry Burner header low fuel pressure switch
| Charging valve (optional) (must be self-closing) (alternate location)
J  Constant fuel pressure regulator Rz Low fuel supply pressure switch
K  Pressure relief valve S Fuel pressure gauge
M  Flowmeter T  Manual shutoff valve Cq
Te Manual equipment isolation valve
Q )
Main
T R burr]er
e
To other (typical
- - boilers
Q Re | R 6 — > )
K 8 S 1S Other main
@ | @ > burners
M —>
T O D
A
swev ¥ 4 = | D
Components common to multiple boilers, ' P | |
typically located outside of boiler room I

To ignition system

FIGURE A.6.6.5.1.5.4(b)

A.6.6.5.1.5.7 Although NO, and other emissions during start-
up and extremely low load operation are low, they might not
comply with increasingly stringent emission limits. Deviation
from the open-register light-off procedure, continuous purge,
and minimum airflow requirements defined in this code to
meet those limits is not recommended. There are insufficient
data and operating experience to justify changes to this code.

A.6.6.5.2.1.1(2) Such an inspection is particularly important
for a cold start where the fuel burned prior to shutdown
contained volatile vapors heavier than air.

A.6.6.5.2.1.1(15) The frequency of testing depends on the
design and operating history of each individual boiler and igni-
tion system. As a minimum, the test should be made at each
start-up following an igniter overhaul or other significant main-
tenance that could have affected the igniter.

A.6.6.5.2.1.1(17) The importance of reliable igniters and igni-
tion systems cannot be overstressed.

A.6.6.5.2.1.3(B)(15) Automatic control of burner fuel and
burner airflow during the lighting and startup sequence is
recommended.

A.6.6.5.2.2.1 For burners having a high airside pressure drop
[generally greater than 102 mm (4 in.) water column at full
boiler load], one way to indicate proper airfuel ratio is to
compare burner airflow with burner fuel flow as determined by
windbox-to-furnace differential and burner header pressure.
The ratio thus determined plus the open register procedure
provide a guide for proper operation of burners under start-up
conditions where flows might be out of the range of other
meters. Windbox-to-furnace differential taps, where provided,
should be located at the burner level.

Shaded text = Revisions. A = Text deletions and figure/table revisions.

e = Section deletions.

[See Figure A.6.6.5.1.5.4(a).]

Typical Main Burner Fuel Supply System for Fuel Gas-Fired Multiple Burner Boiler.

A.6.6.5.2.3.10 Maintaining airflow through the unit to prevent
accumulation of combustible gases is a prudent procedural
step due to the potential of fuel leak-by.

A.6.6.5.2.8.2 This signal should be based on steam flow, main
fuel flow, turbine load, burners in service, any combination
thereof, or other means to ensure that temperatures in the
reburn zone are greater than the autoignition temperature of
the reburn fuel.

A.6.6.5.3.2 A trip of the fuel during a fuel-rich condition while
flame is being maintained results in a sudden increase in the
air-fuel ratio, which can create a greater hazard.

A.6.6.7.1.1 These boilers are subject to hazardous air-fuel ratio
upsets at either burner during light-off and fuel transfer and
when one of the two burners automatically trips during opera-
tion.

A.6.6.7.2.1.1(2) The result of this operation is that the remain-
ing operating burner maintains its air-fuel ratio within the
manufacturer's suggested limits after the fuel is shut off to the
failed burner.

A.6.7.2(8) NFPA 77 and API RP 2003, Recommended Practice for
Protection Against Ignitions Arising Out of Static, Lightning, and
Stray Currents, provide design parameters.

A.6.7.2(10) Initial firing of fuel oil in a cold boiler can create a
special hazard by causing fires in air heaters.

A.6.7.3.1.1.3 Free fall can generate static electricity and
increase vaporization of fuel.

A.6.7.3.1.2.1 This is especially important for crude oil.

N = New material. 2019 Edition
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| Q\’ IPuinc Input No. 40-NFPA 85-2020 [ Section No. 6.6.3.1.9 ]
NFPA

6.6.3.1.9

A-_double block and vent valve arrangement shall be provided in the fuel line to each burner
and each igniter. A valve proving system may be used an alternative to a vent valve if the valve
proving system has a leak detection limit of 1.0 cubic feet per hour and the valve proving
system is proving only two valves is series per burner.

Additional Proposed Changes

File Name Description Approved
PC_No._12.pdf NFPA 85 Public Comment No. 12

Statement of Problem and Substantiation for Public Input

NOTE: This Public Input appeared as "Reject but Hold" in the Public Comment No.12 of the F2018
Second Draft Report for NFPA 85 and per Regs. at 4.4.8.3.1.

The committee's justification for rejecting Pl 141 was "MBB's have significantly higher risks and are
more complex than SBB, and valve proving systems should not be accepted in place of double block
can vent systems. In addition, the valving is larger and more complex".

Comments:

1 )By adding a detection limit 1.0 CFH, a VPS reduces the amount of leakage to the furnace more than
the vent valve. So, within this case, a VPS should be permitted at an alternative.

2) If each burner has two valves in series, then installing a VPS is no less complex on a MBB than on
a SBB, and this should not preclude the use of a VPS. In fact, installing a VPS in such a system would
be less complex than installing a vent valve and running vent lines from each double block per burner.
3) A VPS can be used with large valves, and since a leakage rate has now been added to the
paragraph, the use of large valves should not preclude the use of a VPS as an alternative.

Submitter Information Verification

Submitter Full Name: TC ON BCS-MBB

Organization: NFPA TC on Multiple Burner Boilers
Street Address:

City:

State:

Zip:

Submittal Date: Tue Dec 01 13:48:19 EST 2020
Commiittee: BCS-AAC
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l »\’ IPuinc Comment No. 12-NFPA 85-2017 [ Section No. 6.6.3.1.10 ]

NFPA

6.6.3.1.10

A-A double block and vent valve arrangement shall be provided in the fuel line to each burner and each
igniter._A valve proving system may be used an an alternative to a vent valve if the valve proving system has a
leak detection limit of 1.0 cubic feet per hour and the valve proving system is proving only two valves in series
per burner.

Statement of Problem and Substantiation for Public Comment

The committee's justification for rejecting Pl 141 was "MBB's have significantly higher risks and are more complex than
SBB, and valve proving systems should not be accepted in place of double block can vent systems. In addition, the
valving is larger and more complex".

Comments:

1) By adding a detection limit 1.0 CFH, a VPS reduces the amount of leakage to the furnace more than the vent valve.
So, within this case, a VPS should be permitted at an alternative.

2) If each burner has two valves in series, then installing a VPS is no less complex on a MBB than on a SBB, and this
should not preclude the use of a VPS. In fact, installing a VPS in such a system would be less complex than installing
a vent valve and running vent lines from each double block per burner.

3) A VPS can be used with large valves, and since a leakage rate has now been added to the paragraph, the use of
large valves should not preclude the use of a VPS as an alternative.

Related Item
* Pl 141

Submitter Information Verification

Submitter Full Name: Kevin Carlisle

Organization: Karl Dungs Inc

Street Address:

City:

State:

Zip:

Submittal Date: Thu Oct 26 15:44:23 EDT 2017

Committee Statement

Committee Rejected but held

Action:

Resolution: The Technical Committee does not have adequate information at this time regarding the impact on
safety of multiple burner boilers, a safe setpoint, and feasibility of verifying the leakage rate.

— Copyright Assignment

1, Kevin Carlisle, hereby irrevocably grant and assign to the National Fire Protection Association (NFPA) all and full rights in copyright in this
Public Comment (including both the Proposed Change and the Statement of Problem and Substantiation). | understand and intend that | acquire
no rights, including rights as a joint author, in any publication of the NFPA in which this Public Comment in this or another similar or derivative
form is used. | hereby warrant that | am the author of this Public Comment and that | have full power and authority to enter into this copyright
assignment.

By checking this box | affirm that | am Kevin Carlisle, and | agree to be legally bound by the above Copyright Assignment and the terms and
conditions contained therein. | understand and intend that, by checking this box, | am creating an electronic signature that will, upon my
submission of this form, have the same legal force and effect as a handwritten signature
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| Q\’ IPuinc Input No. 52-NFPA 85-2020 [ Section No. 6.4.1.1.3 ]
NFPA

6.4.1.1.3*

A functional test of all required interlocks as defined in 6.4.1.2 shall be performed at least annually.

For continuously fired units exceeding 12 months since last functional test, a functional test shall be
conducted at the next shutdown of the boiler.

6.4.1.1.3.1 Functional testing shall confirm field devices activate interlocks at the design set point.

6.4.1.1.3.2 All functional tests shall be documented and the records compared to previous functional
test.

6.4.1.1.3.3 Deficiencies found during the functional test shall be addressed by repair, replacement or
additional trouble shooting to correct the deficiencies.

6.4.1.1.3.4 All repairs made to correct deficiencies shall be re-tested for verification.

Statement of Problem and Substantiation for Public Input

The revisions to 6.1.1.3 are the work of the Functional Test Task Group formed by MBB. The purpose
was to clarify the Testing and Maintenance requirements for interlocks.

Submitter Information Verification

Submitter Full Name: David King

Organization: Electric Power Research Instit
Street Address:

City:

State:

Zip:

Submittal Date: Wed Dec 23 09:03:53 EST 2020
Committee: BCS-AAC
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| Q\’ IPuinc Input No. 53-NFPA 85-2020 [ Section No. A.6.4.1.1.3 ]
NFPA

A.6.411.3

sound conditions (i.e. no jumpers, bridges or forces in place, no plugged sensing lines, no broken

actuators, stuck valves or dampers, no damaged instruments, no burnt or corroded wiring, no inadvertent

undocumented and/or improper logic changes, etc.).

Functional tests should incorporate a signal test from the sensing line (or initiating device for manual
trips) through all associated circuitry and logic, and includes actuation of the final elements (valves,
pumps, dampers, etc.) being interlocked. It should create or simulate, as safely as possible, the actual

conditions being monitored at the sensing lines. Where process conditions cannot be met, the field device

signal can be simulated for a single device at a time. Any logic forces shall be immediately removed at
the time of the test.

After initial functional tests have been verified back through the master fuel trip relay, remaining

functional tests can be verified back to the master fuel trip relay rather than tripping the master fuel relay

during each functional test

Statement of Problem and Substantiation for Public Input

The revisions to A.6.1.1.3 are the work of the Functional Test Task Group formed by MBB. The
purpose was to clarify the Testing and Maintenance requirements for interlocks.

Submitter Information Verification

Submitter Full Name: David King

Organization: Electric Power Research Instit
Street Address:

City:

State:

Zip:

Submittal Date: Wed Dec 23 09:12:05 EST 2020
Committee: BCS-AAC
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6.6.3.1.9

6.4.1.2.1 (a) (2)
6.6.3.1.10.1
6.6.3.5.1.1
6.6.3.1.10.1
6.6.3.6.1
6.6.5.2.1.3(9)
6.6.5.2.3.5
6.6.5.2.3.7
6.6.5.2.5.3
6.6.5.2.5.4 (A)
6.6.5.2.6.2 (3)
6.6.5.2.7.1
6.6.5.2.7.4
6.6.5.2.9.2 (4), and
6.7.5.2.1.3 (10)

Street Address:
City:

State:

Zip:

| Q\’ IPuinc Input No. 78-NFPA 85-2021 [ Section No. 6.6.3.1.9 ]

A double block and vent valve arrangement or a double block with a valve proving system shall

be provided in the fuel line to each burner and each igniter.

Statement of Problem and Substantiation for Public Input
The double block and valve proving system, which has been in the market and has already been in the
fundamentals section since the late 1990's, is an equivalent and alternate method to minimize leakage
to the burner on multiple burner systems.

Should this be adopted, then the following sections also will need some revising.

Submitter Information Verification

Submitter Full Name: Kevin Carlisle
Organization: Karl Dungs, Inc.

Submittal Date: Tue Jan 05 12:39:21 EST 2021
Committee: BCS-AAC
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Figure 6.4.1.2.1 and Table 6.4.1.2.1(a) through Table 6.4.1.2.1(c) show the minimum required
interlocks that shall be provided for basic furnace protection for a multiple burner boiler
operated in accordance with this code.

Figure 6.4.1.2.1 Interlocks for a Multiple Burner Boiler.
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Table 6.4.1.2.1(a) Interlocks for a Multiple Burner Boiler
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Block .
Number Action
Loss of an individual igniter flame shall cause
Block 1 : )
the following actions:
(1) Close the individual igniter
- safety shutoff valve(s) and de-
energize the spark(s).
| (2) Open the vent valve (fuel gas
ignition only).
(3) Signal the main flame
- protection system that the igniter
flame has been lost.
High or low igniter fuel gas header pressure
Block 2a1 shall be interlocked to initiate the tripping of
the igniter header and individual igniter safety
shutoff valves and de-energize sparks.
Low igniter fuel oil header pressure shall be
Block 2a2 interlocked to initiate the tripping of the igniter
header and individual igniter safety shutoff
valves and de-energize sparks.
Where fuel oil is used for ignition fuel with air
or steam atomization, atomizing air or steam
Block 2b pressure out of range shall trip the igniter

header and individual igniter safety shutoff
valves and de-energize sparks.

https://submittals.nfpa.org/TerraView Web/ContentFetcher?commentPar...
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Block .
Number Action
Where direct electric igniters are
used, blocks 1 and 2 shall not
apply. However, the master fuel

- trip shall de-energize sparks and
prevent re-energizing until all
conditions for light-off have been
re-established.

These blocks represent conditions that

initiate the tripping of all main and ignition

fuel supplies through a master fuel trip relay

contact(s). The master fuel trip relay(s) shall

be of the type that stays tripped until the unit

Blocks 3 purge interlock permits it to be reset.
through 13 Whenever the master fuel trip relay(s) is

operated, it shall trip all fuel header, burner,

and igniter safety shutoff valves and de-

energize all sparks and all ignition devices

within the unit and flue gas path through

master fuel trip relay contact(s).

Master fuel trip relay contacts shall
also trip the fuel oil system
circulating and recirculating valves.
If the design of the fuel oil supply
system is such that backflow of
fuel oil through the recirculating

) valve is inherently impossible or
positively prevented, this valve
shall be permitted to be manually
operated and shall not be required
to be interlocked to close
automatically on a master fuel trip.
The master fuel trip relay contacts
shall also trip primary air fans or
exhausters, coal feeders,

- pulverizers, and coal burner line
shutoff valves, or take equivalent
functional action to stop coal
delivery to burners.

The master fuel trip relay contacts
shall also trip all fuel-flue gas path
auxiliary systems that introduce

) hazards through the addition of
fuel, oxidizing agents, or ignition
sources.

The loss of all induced draft fans shall

Block 3 ; .
activate the master fuel trip relay.
B| The loss of all forced draft fans shall activate
ock 4 .

the master fuel trip relay.

Low combustion airflow below the permitted
Block 5 L ) .

limits shall activate the master fuel trip relay.

High positive furnace pressure shall activate
Block 6 (See the master fuel trip relay. High negative
A.6.4.1.2.1.) furnace pressure shall activate the master

fuel trip relay.
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Block .
Number Action
Loss of all flame in the furnace shall activate
Block 7 .
the master fuel trip relay.
A partial loss of flame that results in a
Block 8 (See hazardous condition shall activate the master
A.6.4.1.2.1:) )
fuel trip relay.
When all fuel inputs to the furnace are shut
Block 9 (See off following a shutdfown t_Jf the boiler for any
A6.4.12.1.) reason, the master fuel trlp relay shall be
""" activated in accordance with Table
6.4.1.2.1(b) or Table 6.4.1.2.1(c).
(lezc;k 10a For drum-type boilers, a low drum water level
A6.4.1.2.1.) shall activate the master fuel trip relay.
For forced circulation boilers, circulating flow
Block 10b below the minimum specified by the
(See manufacturer or related waterwall protection
A.6.4.1.2.1) signals shall activate the master fuel trip
relay.
For once-through boilers, waterwall flow
Block 10c below the minimum specified by the
(See manufacturer or related waterwall protection
A.6.4.1.2.1) signals shall activate the master fuel trip
relay.
A manual switch that actuates the master
Block 11 fuel trip relay directly shall be provided for
use by the operator in an emergency.
The igniter fuel trip shall activate the master
fuel trip relay in accordance with Table
Block 12 6.4.1.2.1(b) or Table 6.4.1.2.1(c), if igniter
fuel is the only fuel in service or if it is being
used to stabilize a main fuel.
When the fuel gas burner header pressure is
above the maximum or below the minimum
Block 13a for a stable flame, that fuel shall be tripped. If
fuel gas is the only fuel in service, the master
fuel trip relay shall be actuated.
When the fuel oil burner header pressure is
below the minimum for a stable flame, that
Block 13b fuel shall be tripped. If fuel oil is the only fuel
in service, the master fuel trip relay shall be
actuated.
This block represents operation of the fuel ol
trip to prevent operation when atomizing air
Block 13c or steam pressure is out of range. If fuel oil is
the only fuel in service, the master fuel trip
relay shall be actuated.
This block represents the tripping/shutdown
BI of coal-firing equipment that will cause a coal
ock 13d . ; . )
fuel trip. If coal is the only fuel in service, the
master fuel trip relay shall be actuated.
Loss of flame at an individual fuel gas or fuel
Block 14a oil burner with one or more additional burners

operating with stable flames that does not
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Block

Number Action

introduce a serious enough condition to
warrant a master fuel trip as called for in
block 8 shall close the individual burner
safety shutoff valve(s) and associated igniter
safety shutoff valve(s) and de-energize the
associated igniter spark. For gang-operated

burner valves, the requirements of

6.6.5.2.1.3(B)(19) and 6.7.5.2.1.3(B)(19)

shall be met.

Block 14b

On loss of main coal burner flame, the
tripping strategies of 6.8.4 shall be followed.

Table 6.4.1.2.1(b) Fuel Inputs Shutoff When Class 1 Igniters Are Used

Condition

Action Required

(1) First Class 1 igniter(s) fails to light after
successful unit purge. [See 6.6.5.2.1.3(B)(9),
6.7.5.2.1.3(B)(10), and 6.8.5.2.1.3(B)(7).]

(1) Igniter valve(s) shall be closed
immediately. Master fuel trip not required,
but a 1-minute delay shall be required before
retrial of that or any other igniter.

(2) Any igniters proven on, all other fuel sources
off, all igniter valves subsequently closed.

(2) Master fuel trip shall be actuated.

(3) Any Class 1 igniter(s) proven on, any burner
valve leaves closed limit, all burner valves
subsequently closed, no other main fuel in
service, igniter(s) remain proven.

(3) Associated main fuel gas trip valve
and/or fuel oil trip valve shall be closed (fuel
gas trip and/or fuel oil trip), proven igniters
shall be permitted to remain in service.

(4) Any Class 1 igniter(s) proven on, any
pulverizer start-up initiated, all pulverizers
subsequently stopped, no other main fuel in
service, igniter(s) remain proven.

(4) Proven igniters shall be permitted to
remain in service.

(5) All igniter and burner valves closed and all
feeders or pulverizers stopped.

(5) Master fuel trip shall be actuated.

Table 6.4.1.2.1(c) Fuel Inputs Shutoff When Class 2 or Class 3 Igniters Are Used

Condition

Action Required

(1) First Class 2 or 3 igniter(s)

(1) Igniter valve(s) shall be closed

fails to light after successful unit immediately. Master fuel trip not

purge. [See 6.6.5.2.1.3(B)(9),
6.7.5.2.1.3(B)(10), and
6.8.5.2.1.3(B)(7).]

required, but a 1-minute delay
shall be required before retrial of
that or any other igniter.

(2) Any igniters proven on, all
other fuel sources off, all igniter

valves subsequently closed. actuated.

(2) Master fuel trip shall be

(3a.1) Class 2 igniter(s) proven
on, first main burner trial for

R, : actuated.
ignition fails.

(3a.1) Master fuel trip shall be

(3a.2) Class 2 igniter(s) proven
on, last main burner is taken out
of service in a normal shutdown.

service.

(3a.2) Associated main fuel gas
trip valve and/or fuel oil trip valve
shall be closed (fuel gas trip
and/or fuel oil trip), proven igniters
shall be permitted to remain in

(3a.3) Class 2 igniter(s) proven

on, last main burner is tripped. actuated.

(3a.3) Master fuel trip shall be
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Condition

Action Required

(3b.1) Class 3 igniters proven on,
first main burner trial for ignition

) actuated.
fails.

(3b.1) Master fuel trip shall be

(3b.2) Class 3 igniter(s) proven
on, last main burner is taken out

. actuated.
of service in a normal shutdown.

(3b.2) Master fuel trip shall be

(3b.3) Class 3 igniter(s) proven

on, last main burner is tripped. actuated.

(3b.3) Master fuel trip shall be

(4) Any Class 2 igniter(s) proven
on, any pulverizer start-up
initiated, all pulverizers

(4)(a) If first pulverizer fails to
ignite as described in
6.8.5.2.1.3(B)(12), master fuel trip
shall be actuated.

subsequently stopped, no other
main fuel in service, igniter(s)

remain proven.
actuated.

(b) If last pulverizer in service is
tripped, master fuel trip shall be

(c) If last pulverizer in
service is taken out of
service in a normal
shutdown sequence by
an operator, proven
igniters shall be
permitted to remain in
service.

(5) All igniter and burner valves
closed and all feeders or

pulverizers stopped. actuated.

(5) Master fuel trip shall be

Statement of Problem and Substantiation for Public Input

Fuel should be changed to Flue since this section is referencing Flue Gas Path Auxiliary Systems

(section 4.10.3)

The periods at the end of the Annex references in Blocks 6,8,9, and 10a should be removed to be
consistent. The periods are not in the referenced Annex sections nor in Blocks 10b or 10c

Submitter Information Verification

Submitter Full Name: Gail Lance
Organization:
Street Address:
City:

State:

Zip:

Submittal Date:
Committee:

Babcock & Wilcox Company

Tue Jan 05 14:52:46 EST 2021
BCS-AAC
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| Q\’ IPuinc Input No. 96-NFPA 85-2021 [ Section No. 6.8.5.2.1.3(B) ]
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The starting sequence shall be performed in the following order:

(1) An open flow path from the inlets of the FD fans through the stack shall be verified.

(2) An ID fan, if provided, shall be started; an FD fan then shall be started. Additional ID fans
or FD fans shall be started in accordance with Section 6.5, as necessary, to achieve purge
flow rate.

(3) Dampers and burner registers shall be opened to purge position in accordance with the
open-register purge method objectives outlined in 6.8.5.1.5.7.

(4) The airflow shall be adjusted to purge airflow rate, and a unit purge shall be performed.
Special provisions shall be utilized as necessary to prevent the hazardous accumulation of
volatile vapors that are heavier than air or to detect and purge accumulations in the furnace
ash pit.

(5) For fuel gas— or fuel oil-fired igniters, the igniter safety shutoff valve(s) shall be opened,
and it shall be confirmed that the igniter fuel control valve is holding the manufacturer's
recommended fuel pressure necessary to allow the igniter to operate at design capacity.
Fuel gas igniter headers shall be vented in order to be filled with fuel gas and to provide a
flow (if necessary) so that the igniter fuel control valve can function to regulate and
maintain the pressure within design limits specified by the manufacturer for lighting the
igniters.

(6) The air register or damper on the burners selected for light-off shall be adjusted to the
position recommended by the manufacturer or the established operating procedure, in
accordance with 6.8.5.1.5.7(C) through 6.8.5.1.5.7(F).

(7) The spark or other source of ignition for the igniter(s) on the burner(s) to be lit shall be
initiated, and the following procedures shall be performed:

(8) The individual igniter safety shutoff valve(s) shall be opened.

(9) If flame on the first igniter(s) is not established within 10 seconds, the individual igniter
safety shutoff valve(s) shall be closed, and the cause of failure to ignite shall be
determined and corrected.

(10) With airflow maintained at purge rate, repurge shall not be required, but at least
1 minute shall elapse before a retrial of this or any other igniter is attempted.

(11) Repeated retrials of igniters without investigating and correcting the cause of the
malfunction shall be prohibited.

(12) With the coal feeder off, all gates between the coal bunker and the pulverizer feeder shall
be opened, and it shall be confirmed that coal is available to the feeder.

(13) The igniters shall be checked to ensure they are established and are providing the required
level of ignition energy for the main burners. The pulverizing equipment shall be started in
accordance with the equipment manufacturer's instruction.

(14) The furnace airflow shall be readjusted after conditions stabilize, as necessary. Airflow shall
not be reduced below the purge rate.

(15) The feeder shall be started at a predetermined setting with the feeder delivering coal to the
pulverizer, and the following shall be performed:

(16) Pulverized coal shall be delivered to the burners after the specific time delay
necessary to build up storage in the pulverizer and transport the fuel to the burner.

(17) This time delay, which shall be determined by test, shall be permitted to be as short as
a few seconds with some types of equipment or as long as several minutes with
others.

(18) Ignition of the main burner fuel admitted to the furnace shall be confirmed, and the
following requirements shall be met:
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(19) Required ignition shall be obtained within 10 seconds following_the specific time delay
described in 6.8.5.2.1.3(B)(11).

(20) The coal fuel trip shall be initiated on failure to ignite or loss of ignition on burners
served by the first pulverizer placed in operation.

(21) Except where associated Class 1 igniters are in service, a master fuel trip shall be
initiated on failure to ignite or on loss of ignition on placing the first pulverizer into
service.

(22) Where the cause of failure to ignite or loss of ignition is known to be due to loss of
coal in the pulverizer subsystem,_initiation of the master fuel trip shall not be required,
but all required conditions for light-off shall exist before coal feed is restored.

(23) For the following pulverizer and all subsequent pulverizers placed in operation, failure to
ignite or loss of ignition for any reason on any burner shall cause the fuel flow to that burner
to stop in accordance with the manufacturer's recommendations. All conditions required by
established operating procedures for light-off shall exist before the burner is restarted.

(24) After stable flame is established, the air register(s) or damper(s) shall be adjusted slowly to
its operating position, making certain that ignition is not lost in the process.

(25) The load for the operating pulverizer shall be at a level that prevents its load from being
reduced below operating limits when an additional pulverizer is placed in operation.

(26) If a pulverizer has been operating but does not have all its burners in service, the idle
burners shall be permitted to be restarted if the pulverizer-burner subsystem and its
controls are designed specifically for such operations, and precautions are incorporated to
prevent all the following conditions:

(27) Accumulation of coal in idle burner lines

(28) Hot burner nozzles and diffusers that have the potential to cause coking and fires
when coal is introduced

(29) Excessive disturbance of the air-fuel ratio of the operating burners

(30) If the precautions have not been taken, the idle burner(s) shall not be restarted. Instead,
another pulverizer with all burners in service shall be started, and the pulverizer with idle
burners shall be shut down and emptied.

(31) The procedures of 6.8.5.2.1.3(B)(6) through 6.8.5.2.1.3(B)(16) shall be followed for placing
an additional pulverizer into service. When fuel is being admitted to the furnace, igniters
shall not be placed into service for any burner without proof that there is a stable fire in the
furnace.

(32)Igniters shall be permitted to be shut off after exceeding a predetermined minimum main
fuel input that has been determined in accordance with 6.8.3.2.2. Verification shall be made
that the stable flame continues on the main burners after the igniters are removed from
service.

(33) The on-line metering combustion control (unless designed specifically for start-up
procedures) shall not be placed into service until the following have occurred:

(34) A predetermined minimum main fuel input has been attained.

(35) All registers on nonoperating burners are closed, unless compensation is provided by
the control system.

(36) The burner fuel and airflow are adjusted as necessary.

(37) Stable flame and specified furnace conditions have been established.
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dampers is permitted.

boiler operation.

sequence is initiated.

Submitter Information Verification

Submitter Full Name: Gail Lance

Street Address:
City:

State:

Zip:

Committee: BCS-AAC

(39) On units with an overfire air system, the overfire air control damper positions shall be
permitted to be changed only when repositioning of all burner air registers or burner air

(40) On units with an overfire air system, the boiler shall be operating in a stable manner before
the overfire air is introduced. The introduction of the overfire air shall not adversely affect

(41) On units with an overfire air system and a reburn system, the overfire air shall be placed in
operation before the reburn fuel sequence is started.

(42) A reburn system shall be placed in service only after the boiler is operating at such a load
as to ensure that the introduction of the reburn fuel will not adversely affect continued boiler
operation. The required reburn zone temperatures shall be maintained in accordance with
6.8.3.5.2. The boiler shall be operating in a stable manner before the reburn start-up

Statement of Problem and Substantiation for Public Input

This section is redundant with 6.8.5.2.1.3(B)(18) and adds no further information to the end user.

Organization: Babcock & Wilcox Company

Submittal Date: Wed Jan 06 10:31:41 EST 2021
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| * IPuinc Input No. 98-NFPA 85-2021 [ Section No. 6.4.1.2.4.5]
NFPA

6.4.1.2.4.5* Boiler Enclosure Purge Permissives.

Boiler enclosure purge permissives shall, at a minimum, include the following:

(1) All igniter header and individual igniter shutoff valves are proven closed by valve position.

Exception: Where the igniter capacity is 1.5 MWt (5 million Btu/hr) or less, proof of
closure of individual igniter safety shutoff valves by means other than valve position shall
be permitted.

(2) If coal is fired on the unit, all pulverizers are stopped and all coal flow to the furnace is
stopped.

(3) If fuel gas is fired on the unit, all main fuel gas header and individual fuel gas burner shutoff

valves are proven closed by valve position.

(4) If fuel oil is fired on the unit, all main fuel oil header and individual fuel oil burner shutoff
valves are proven closed by valve position.

(5) Any other sources of combustibles that could enter the boiler enclosure or flue gas path are

proven closed by valve position or other positive means.

Exception: Where the capacity of the combustible source is 1.5 MWt (5 million Btu/hr) or

less, proof of closure of shutoff valves by means other than valve position shall be
permitted.

(6) All required burner air registers and ,_if so equipped, overfire air dampers are in purge
position.

(7) Atleast one FD fan and, if so equipped, one ID fan are in service.

(8) Atleast one OFA fan , if so equipped,_ is in service.

(9) Flue gas recirculation fans shall be operated as recommended by the boiler manufacturer.

(10) Total boiler airflow is at purge rate airflow.

Statement of Problem and Substantiation for Public Input

Purging of the overfire air system has been a requirement since at least the 2001 Edition. (See
6.6.5.1.5.7(B)(2) &(3), 6.7.5.1.5.7(B)(2) &(3), and 6.8.5.1.5.7(B)(2) &(3) of the 2019 Edition). These

changes would define an Overfire Air (OFA) Fan, include the OFA Fan being in service(if supplied) and

the OFA dampers being in purge position as Boiler Enclosure Purge Permissives and reword the
Starting Sequence to clarify that the OFA system is in service before the boiler is operating( lit off).
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The starting sequence shall be performed in the following order:

(1) An open flow path from the inlets of the FD fans through the stack shall be verified.

(2) An ID fan, if provided, shall be started; an FD fan then shall be started. Additional ID fans
or FD fans shall be started in accordance with 6.5.3, as necessary, to achieve purge flow
rate.

(3) Dampers and burner registers shall be opened to the purge position in accordance with the
open register purge method objectives outlined in 6.6.5.1.5.7.

(4) The airflow shall be adjusted to purge airflow rate, and a unit purge shall be performed.
Special provisions shall be utilized as necessary to prevent the hazardous accumulation of
volatile vapors that are heavier than air or to detect and purge accumulations in the furnace
bottom.

(5) The main fuel control valve shall be positioned at light-off firing rate (or closed if a bypass
regulator is being provided) and the main safety shutoff valve(s) shall be opened, but only
after the requirements of 6.6.5.1.3 for leak test requirements (if applicable) and 6.4.1.2.4 for
purge interlocks have been satisfied.

(6) It shall be determined that the main fuel control valve is closed, and the following
procedures shall be performed:

(7) The main fuel bypass control valve,_if provided, shall be set to maintain the necessary
burner header fuel pressure for light-off.

(8) The burner headers shall be vented in order to be filled with fuel gas and to provide a
flow (if necessary) so that the main fuel and bypass fuel control valves function to
regulate and maintain the correct pressure for burner light-off.

(9) The main fuel control valve shall be opened when necessary.

(10) The time needed to vent for control of header pressure after header charging_shall be
evaluated and minimized.

(11) The igniter safety shutoff valve shall be opened, and the following shall be performed:

(12) It shall be confirmed that the igniter fuel control valve is holding the manufacturer's
recommended fuel pressure necessary for the igniter to operate at design capacity.

(13) The igniter headers shall be vented in order to be filled with fuel gas and to provide a
flow (if necessary) so that the igniter fuel control valve functions to regulate and
maintain the pressure within design limits specified by the manufacturer for lighting the
igniters.

(14) The time needed to vent for control of header pressure after header charging shall be
evaluated and minimized.

(15) The air register or damper on the burner selected for light-off shall be adjusted to the
position recommended by the manufacturer or the established operating procedure, in
accordance with 6.6.5.1.5.7(C) through 6.6.5.1.5.7(F).

(16) The spark or other source of ignition for the igniter(s) on the burner(s) to be lit shall be
initiated, and the procedure shall continue as follows:

(17) The individual igniter safety shutoff valve(s) shall be opened, and all igniter system
atmospheric vent valves shall be closed.

(18) If flame on the first igniter(s) is not established within 10 seconds, the individual igniter
safety shutoff valve(s) shall be closed and the cause of failure to ignite shall be
determined and corrected.

(19) With airflow maintained at purge rate, repurge shall not be required, but at least
1 minute shall elapse before a retrial of this or any other igniter is attempted.

(20) Repeated retrials of igniters without investigating and correcting the cause of the
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malfunction shall be prohibited.

(21) Where Class 3 special electric igniters are used, the procedures described in
6.6.5.2.1.3(B)(1) through 6.6.5.2.1.3(B)(6), 6.6.5.2.1.3(B)(8), and 6.6.5.2.1.3(B)(11) through
6.6.5.2.1.3(B)(14) shall be used, consistent with the requirements for individual main burner
flame supervision.

(22) After making certain that the igniter(s) is established and is providing the required level of
ignition energy for the main burner(s), the following shall be performed:

(23) The individual burner safety shutoff valve(s) shall be opened and the individual burner
atmospheric vent valves shall be closed.

(24) Except where associated Class 1 igniters are in service, a master fuel trip shall be
initiated when the flame detection system(s) indicates that ignition has not been
obtained within 5 seconds of the time the main fuel actually begins to enter the
furnace.

(25) Purging_shall be repeated, and the conditions that caused the failure to ignite shall be
corrected before another light-off attempt is made.

(26) For the following burner and all subsequent burners placed in operation, failure to
ignite or loss of ignition for any reason on any burner(s) shall cause fuel flow to that
burner(s) to stop.

(27) All conditions required by the manufacturer or by established operating procedures for
light-off shall exist before restarting the burner(s).

(28) After stable flame is established, the air register(s) or damper(s) shall be adjusted slowly to
its operating position, making certain that ignition is not lost in the process. With automatic
burner management systems, the air register shall be permitted to be opened
simultaneously with the burner safety shutoff valve.

(29) Class 3 igniters shall be shut off at the end of the time trial for proving the main flame, and
the following shall be verified:

(30) The stable flame continues on the main burners after the igniters are shut off.

(31) The systems that allow the igniters to remain in service on either an intermittent or a
continuous basis have been tested to meet all the requirements of Class 1 igniters or
Class 2 igniters with associated interlocks in service.

(32) After stable burner header pressure control has been established, the burner header
atmospheric vent valve shall be closed.

(33) The sequence shall continue as follows:

(34The procedures in 6.6.5.2.1.3(B)(8) _through 6.6.5.2.1.3(B)(13) _shall be followed for
placing additional burners with open registers in service, as necessary, to raise steam
pressure or to carry additional load.

(351f used, automatic control of burner fuel flow and burner airflow during the lighting and
startup sequence shall be in accordance with the requirements of 6.6.5.2.1.3(B)(17) .

(36The fuel flow to each burner (as measured by the burner fuel header pressure) shall
be maintained at a controlled value that is compatible with the established airflow
through the corresponding burner.

(37The established airflow through each open register shall be permitted to be
maintained by controlling the windbox-to-furnace differential.

(38Total furnace airflow shall not be reduced below purge rate airflow and shall be at
least that which is necessary for complete combustion in the furnace.

(391f it is necessary to vary fuel header pressure to eliminate a problem of having
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excessive lighting off and shutting down of burners, such variations shall be limited to
a predetermined range.

(40This range shall be a function of the incremental fuel input that is added by the lighting
of a single burner or gang of burners.

(41) The maximum number of burners shall be placed in service consistent with the anticipated
continuous load and the operating range of fuel header pressures.

(42) The on-line metering combustion control (unless designed specifically for startup
procedures) shall not be placed into service until the following have occurred:

(43) A predetermined minimum main fuel input has been attained.

(44) All registers on nonoperating burners are closed unless compensation is provided for
by the control system.

(45) The burner fuel and airflow are adjusted as necessary.

(46) Stable flame and specified furnace conditions have been established.

(47) It shall be permitted to place a multiple number of igniters in service that are served
simultaneously from a single igniter safety shutoff valve, provided that the igniters are
reliably supervised, so that failure of one of the group to light causes the fuel to all igniters
in the group to shut off.

(48) It also shall be permitted to place in service simultaneously a multiple number of burners
served by their corresponding multiple igniters from a single burner safety shutoff valve,
provided that the burners are reliably supervised, so that failure of one of the group to light
causes the fuel to all burners in the group to shut off.

(49) On units with an overfire air system, the overfire air control damper positions shall be
permitted to be changed only when repositioning of all burner air registers or burner air
dampers is permitted.

(50) On units with an overfire air system, the boiler shall be operating in a stable manner before
the overfire air is introduced released to control . The introduction- releasing_to control of
the overfire air shall not adversely affect boiler operation.

(51) On units with an overfire air system and a reburn system, the overfire air shall be placed in
operation before the reburn fuel sequence is started.

(52) A reburn system shall be placed in service only after the following have occurred:

(53) The boiler shall be operating_at a load that ensures the introduction of the reburn fuel
will not adversely affect continued boiler operation.

(54) The temperature in the reburn zone shall be maintained in accordance with
6.6.3.5.2.

(55) The boiler shall be operating in a stable manner before the reburn startup sequence is
initiated.

Statement of Problem and Substantiation for Public Input

Purging of the overfire air system has been a requirement since at least the 2001 Edition. (See
6.6.5.1.5.7(B)(2) &(3), 6.7.5.1.5.7(B)(2) &(3), and 6.8.5.1.5.7(B)(2) &(3) of the 2019 Edition). These

changes would define an Overfire Air (OFA) Fan, include the OFA Fan being in service(if supplied) and

the OFA dampers being in purge position as Boiler Enclosure Purge Permissives and reword the
Starting Sequence to clarify that the OFA system is in service before the boiler is operating( lit off).
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The starting sequence shall be performed in the following order:
(1) An open flow path from the inlets of the FD fans through the stack shall be verified.
(2) An ID fan, if provided, shall be started, and the following shall be performed:

(3) An FD fan then shall be started.

(4) Additional ID fans or FD fans shall be started in accordance with 6.5.3, as necessary,
to achieve purge flow rate.

(5) Dampers and burner registers shall be opened to the purge position in accordance with the
open register purge method objectives outlined in 6.7.5.1.5.7.

(6) The airflow shall be adjusted to purge airflow rate, and the following shall be performed:
(7) A unit purge

(8) Special provisions as necessary to prevent the hazardous accumulation of volatile
vapors that are heavier than air or to detect and purge accumulations in the furnace
ash pit

(9) It shall be determined that the oil temperature or viscosity is within predetermined limits to
ensure that atomization will occur. The circulating valve and throttle recirculating valve, if
necessary, shall be closed to allow establishment of burner header pressure within
manufacturer's limits as specified in 6.7.5.2.1.3(B)(7).

(10) The main fuel control valve shall be closed and the main safety shutoff valve(s) shall be
open, but only after the requirements of 6.7.5.1.3 for leak test requirements (if applicable)
and 6.4.1.2.4 for purge interlocks have been satisfied.

(11) It shall be determined that the main fuel control valve is closed, and the following
procedures shall be performed:

(12) The main fuel bypass control valve,_if provided, then shall be set to maintain the
necessary burner header pressure for light-off.

(13) The main fuel control valve shall be opened when necessary.

(14) For fuel gas— or fuel oil-fired igniters, the igniter safety shutoff valve(s) shall be opened,
and the following shall be performed:

(15) It shall be confirmed that the igniter fuel control valve is holding the manufacturer's
recommended fuel pressure necessary for the igniter to operate at design capacity.

(16) Fuel gas igniter headers shall be vented in order to be filled with fuel gas and to
provide a flow (if necessary) so that the igniter fuel control valve functions to regulate
and maintain the pressure within design limits specified by the manufacturer for
lighting the igniters.

(17) For gas igniters, the time needed to vent for control of header pressure after header
charging_shall be evaluated and minimized.

(18) The air register or damper on the burner selected for light-off shall be adjusted to the
position recommended by the manufacturer or the established operating procedure, in
accordance with 6.7.5.1.5.7(C) through 6.7.5.1.5.7(F).

(19) The spark or other source of ignition for the igniter(s) on the burner(s) to be lit shall be
initiated, and the procedure shall continue as follows:

(20) The individual igniter safety shutoff valve(s) shall be opened, and all igniter system
atmospheric vent valves (fuel gas igniters only) shall be closed.

(21) If flame on the first igniter(s)_is not established within 10 seconds, the individual igniter
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safety shutoff valve(s) shall be closed, and the cause of failure to ignite shall be
determined and corrected.

(22) With airflow maintained at purge rate, repurge shall not be required, but at least
1 minute shall elapse before a retrial of this or any other igniter is attempted.

(23) Repeated retrials of igniters without investigating and correcting the cause of the
malfunction shall be prohibited.

(24) Where Class 3 special electric igniters are used, the procedures described in
6.7.5.2.1.3(B)(1) through 6.7.5.2.1.3(B)(7), 6.7.5.2.1.3(B)(9), and 6.7.5.2.1.3(B)(12) through
6.7.5.2.1.3(B)(14) shall be used, consistent with the requirements for individual main burner
flame supervision.

(25) After making certain that the igniter(s) is established and is providing the required level of
ignition energy for the main burner(s), the following shall be performed:

(26) The individual burner safety shutoff valve(s) shall be opened.

(27) Except where associated Class 1 igniters are in service, a master fuel trip shall be
initiated when the flame detection system(s) indicates that ignition has not been
obtained within 5 seconds of the time the main fuel actually begins to enter the
furnace.

(28) Purging shall be repeated, and the conditions that caused the failure to ignite shall be
corrected before another light-off attempt is made.

(29) For the following burner and all subsequent burners placed in operation, failure to
ignite or loss of ignition for any reason on any burner(s) shall cause fuel flow to that
burner(s) to stop.

(30) All conditions required by the manufacturer and established operating_procedures for
light-off shall exist before the burner(s) is restarted.

(31) After stable flame is established, the air register(s) or damper(s) shall be adjusted slowly to
its operating position, making certain that ignition is not lost in the process. With automatic
burner management systems, the air register shall be permitted to be opened
simultaneously with the burner safety shutoff valve.

(32) Class 3 igniters shall be shut off at the end of the time trial for proving the main flame, and
the following shall be verified:

(33) That the stable flame continues on the main burners after the igniters are shut off

(34) That systems that allow the igniters to remain in service on either an intermittent or a
continuous basis have been tested to meet all the requirements of Class 1 igniters or
Class 2 igniters with associated interlocks in service

(35) The sequence shall continue as follows:

(36) The procedures of 6.7.5.2.1.3(B)(9) _through 6.7.5.2.1.3(B)(14) shall be followed for
placing_additional burners with open registers in service, as necessary, to raise steam
pressure or to carry additional load.

(37) If used, automatic control of burner fuel flow and burner airflow during the lighting and
start-up sequence shall be in accordance with the requirements of
6.7.5.2.1.3(B)(18).

(38) The fuel flow to each burner (as measured by burner fuel header pressure)_shall be
maintained at a controlled value that is compatible with the established airflow through
the corresponding burner.

(39) The established airflow through each open register shall be permitted to be
maintained by controlling the windbox-to-furnace differential.
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(40) Total furnace airflow shall not be reduced below purge rate airflow and shall be at
least that which is necessary for complete combustion in the furnace.

(41) If it is necessary to vary fuel header pressure to eliminate a problem of having
excessive lighting off and shutting down of burners, such variations shall be limited to
a predetermined range.

(42) This range shall be a function of the incremental fuel input that is added by the lighting
of a single burner or gang_of burners.

(43) After a predetermined number of burners that allow control of header fuel flow and
temperature have been placed in service, the recirculating valve shall be closed unless the
system is designed for continuous recirculation.

(44) The maximum number of burners shall be placed in service consistent with the anticipated
continuous load and the operating range of fuel header pressures.

(45) The on-line metering combustion control (unless designed specifically for start-up
procedures) shall not be placed into service until the following have occurred:

(46) A predetermined minimum main fuel input has been attained.

(47) All registers on nonoperating burners are closed, unless compensation is provided by
the control system.

(48) The burner fuel and airflow are adjusted as necessary.

(49) Stable flame and specified furnace conditions have been established.

(50) It shall be permitted to place a multiple number of igniters in service that are served
simultaneously from a single igniter safety shutoff valve, provided that the igniters are
reliably supervised, so that failure of one of the group to light causes the fuel to all igniters
in the group to shut off.

(51) It shall be permitted to place a multiple number of burners served by their corresponding
multiple igniters from a single burner safety shutoff valve in service simultaneously,
provided that the burners are reliably supervised, so that failure of one of the group to light
causes the fuel to all burners in the group to shut off.

(52) On units with an overfire air system, the overfire air control damper position shall be
permitted to be changed only when repositioning of all burner air registers or burner air
dampers is permitted.

(53)
(54) On units with an overfire air system, the boiler shall be operating in a stable manner before
the overfire air is
introduced-:
(55) Or . verfire ai . o
the—eve#we—%s—u#edaeed—ﬂwm#edaeﬂen—ef— released to control The releasmq to
control of the overfire air shall not adversely affect boiler operation.

(56) A reburn system shall be placed in service only after the following have occurred:

(57) The boiler shall be operating at a load that ensures the introduction of the reburn fuel
will not adversely affect continued boiler operation.

(58) The temperature in the reburn zone shall be maintained in accordance with
6.7.3.5.2.

(59) The boiler shall be operating in a stable manner before the reburn start-up sequence
is initiated.
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Statement of Problem and Substantiation for Public Input

Purging of the overfire air system has been a requirement since at least the 2001 Edition. (See
6.6.5.1.5.7(B)(2) &(3), 6.7.5.1.5.7(B)(2) &(3), and 6.8.5.1.5.7(B)(2) &(3) of the 2019 Edition). These
changes would define an Overfire Air (OFA) Fan, include the OFA Fan being in service(if supplied) and
the OFA dampers being in purge position as Boiler Enclosure Purge Permissives and reword the
Starting Sequence to clarify that the OFA system is in service before the boiler is operating( lit off).
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The starting sequence shall be performed in the following order:

(1) An open flow path from the inlets of the FD fans through the stack shall be verified.

(2) An ID fan, if provided, shall be started; an FD fan then shall be started. Additional ID fans
or FD fans shall be started in accordance with Section 6.5, as necessary, to achieve purge
flow rate.

(3) Dampers and burner registers shall be opened to purge position in accordance with the
open-register purge method objectives outlined in 6.8.5.1.5.7.

(4) The airflow shall be adjusted to purge airflow rate, and a unit purge shall be performed.
Special provisions shall be utilized as necessary to prevent the hazardous accumulation of
volatile vapors that are heavier than air or to detect and purge accumulations in the furnace
ash pit.

(5) For fuel gas— or fuel oil-fired igniters, the igniter safety shutoff valve(s) shall be opened,
and it shall be confirmed that the igniter fuel control valve is holding the manufacturer's
recommended fuel pressure necessary to allow the igniter to operate at design capacity.
Fuel gas igniter headers shall be vented in order to be filled with fuel gas and to provide a
flow (if necessary) so that the igniter fuel control valve can function to regulate and
maintain the pressure within design limits specified by the manufacturer for lighting the
igniters.

(6) The air register or damper on the burners selected for light-off shall be adjusted to the
position recommended by the manufacturer or the established operating procedure, in
accordance with 6.8.5.1.5.7(C) through 6.8.5.1.5.7(F).

(7) The spark or other source of ignition for the igniter(s) on the burner(s) to be lit shall be
initiated, and the following procedures shall be performed:

(8) The individual igniter safety shutoff valve(s) shall be opened.

(9) If flame on the first igniter(s) is not established within 10 seconds, the individual igniter
safety shutoff valve(s) shall be closed, and the cause of failure to ignite shall be
determined and corrected.

(10) With airflow maintained at purge rate, repurge shall not be required, but at least
1 minute shall elapse before a retrial of this or any other igniter is attempted.

(11) Repeated retrials of igniters without investigating and correcting the cause of the
malfunction shall be prohibited.

(12) With the coal feeder off, all gates between the coal bunker and the pulverizer feeder shall
be opened, and it shall be confirmed that coal is available to the feeder.

(13) The igniters shall be checked to ensure they are established and are providing the required
level of ignition energy for the main burners. The pulverizing equipment shall be started in
accordance with the equipment manufacturer's instruction.

(14) The furnace airflow shall be readjusted after conditions stabilize, as necessary. Airflow shall
not be reduced below the purge rate.

(15) The feeder shall be started at a predetermined setting with the feeder delivering coal to the
pulverizer, and the following shall be performed:

(16) Pulverized coal shall be delivered to the burners after the specific time delay
necessary to build up storage in the pulverizer and transport the fuel to the burner.

(17) This time delay, which shall be determined by test, shall be permitted to be as short as
a few seconds with some types of equipment or as long as several minutes with
others.

(18) Ignition of the main burner fuel admitted to the furnace shall be confirmed, and the
following requirements shall be met:
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(19) Required ignition shall be obtained within 10 seconds following_the specific time delay
described in 6.8.5.2.1.3(B)(11).

(20) The coal fuel trip shall be initiated on failure to ignite or loss of ignition on burners
served by the first pulverizer placed in operation.

(21) Except where associated Class 1 igniters are in service, a master fuel trip shall be
initiated on failure to ignite or on loss of ignition on placing the first pulverizer into
service.

(22) Where the cause of failure to ignite or loss of ignition is known to be due to loss of
coal in the pulverizer subsystem,_initiation of the master fuel trip shall not be required,
but all required conditions for light-off shall exist before coal feed is restored.

(23) For the following pulverizer and all subsequent pulverizers placed in operation, failure to
ignite or loss of ignition for any reason on any burner shall cause the fuel flow to that burner
to stop in accordance with the manufacturer's recommendations. All conditions required by
established operating procedures for light-off shall exist before the burner is restarted.

(24) After stable flame is established, the air register(s) or damper(s) shall be adjusted slowly to
its operating position, making certain that ignition is not lost in the process.

(25) The load for the operating pulverizer shall be at a level that prevents its load from being
reduced below operating limits when an additional pulverizer is placed in operation.

(26) If a pulverizer has been operating but does not have all its burners in service, the idle
burners shall be permitted to be restarted if the pulverizer-burner subsystem and its
controls are designed specifically for such operations, and precautions are incorporated to
prevent all the following conditions:

(27) Accumulation of coal in idle burner lines

(28) Hot burner nozzles and diffusers that have the potential to cause coking and fires
when coal is introduced

(29) Excessive disturbance of the air-fuel ratio of the operating burners

(30) If the precautions have not been taken, the idle burner(s) shall not be restarted. Instead,
another pulverizer with all burners in service shall be started, and the pulverizer with idle
burners shall be shut down and emptied.

(31) The procedures of 6.8.5.2.1.3(B)(6) through 6.8.5.2.1.3(B)(16) shall be followed for placing
an additional pulverizer into service. When fuel is being admitted to the furnace, igniters
shall not be placed into service for any burner without proof that there is a stable fire in the
furnace.

(32)Igniters shall be permitted to be shut off after exceeding a predetermined minimum main
fuel input that has been determined in accordance with 6.8.3.2.2. Verification shall be made
that the stable flame continues on the main burners after the igniters are removed from
service.

(33) The on-line metering combustion control (unless designed specifically for start-up
procedures) shall not be placed into service until the following have occurred:

(34) A predetermined minimum main fuel input has been attained.

(35) All registers on nonoperating burners are closed, unless compensation is provided by
the control system.

(36) The burner fuel and airflow are adjusted as necessary.

(37) Stable flame and specified furnace conditions have been established.

(38) Additional pulverizers shall be placed into service as needed by the boiler load in
accordance with the procedures of 6.8.5.2.1.3(B)(6) through 6.8.5.2.1.3(B)(16).
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dampers is permitted.

(39) On units with an overfire air system, the overfire air control damper positions shall be
permitted to be changed only when repositioning of all burner air registers or burner air

(40) On units with an overfire air system, the boiler shall be operating in a stable manner before
the overfire air is introduced released to control . The introduction- releasing to control of

sequence is initiated.
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the overfire air shall not adversely affect boiler operation.

(41) On units with an overfire air system and a reburn system, the overfire air shall be placed in
operation before the reburn fuel sequence is started.

(42) A reburn system shall be placed in service only after the boiler is operating at such a load
as to ensure that the introduction of the reburn fuel will not adversely affect continued boiler
operation. The required reburn zone temperatures shall be maintained in accordance with
6.8.3.5.2. The boiler shall be operating in a stable manner before the reburn start-up

Statement of Problem and Substantiation for Public Input

Purging of the overfire air system has been a requirement since at least the 2001 Edition. (See
6.6.5.1.5.7(B)(2) &(3), 6.7.5.1.5.7(B)(2) &(3), and 6.8.5.1.5.7(B)(2) &(3) of the 2019 Edition). These
changes would define an Overfire Air (OFA) Fan, include the OFA Fan being in service(if supplied) and
the OFA dampers being in purge position as Boiler Enclosure Purge Permissives and reword the
Starting Sequence to clarify that the OFA system is in service before the boiler is operating( lit off).
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| Q\’ IPuinc Input No. 103-NFPA 85-2021 [ Section No. A.6.6.5.1.5.4 ]
NFPA

A.6.6.5.1.5.4

Sequences of operation are based on the typical fuel supply system shown in Figure
A.6.6.5.1.5.4(a) and Figure A.6.6.5.1.5.4(b). As permitted in 6.6.3.1, variations in these piping
arrangements are allowed, provided all the functional requirements of this code are met by the
arrangement.

Figure A.6.6.5.1.5.4(a) Typical Gas Igniter System.

-+ Individual igniter atmospheric ven valve o

Igniter header safety shutolf valve f—>
Igniter fuel contral valve >
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Low fuel pressure switch
High fuel pressure switch Igniters (permanently
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Manual shutolf valve
Manual equipment isclation valve

Gas supply A
Te F E >
G4 Igniter header atmospheric vent valve
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Figure A.6.6.5.1.5.4(b) Typical Main Burner Fuel Supply System for Fuel Gas-Fired
Multiple Burner Boiler.
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Additional Proposed Changes

File Name Description Approved
Fig A.6.6.5.1.5.4 a .pdf Proposed change to Fig A.6.6.5.1.5.4(a)

Statement of Problem and Substantiation for Public Input
Iltem T Manual Shutoff Valve is not show on the Figure. Label for item T should be removed for clarity.
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A.6.6.3.2.1 Variations in the burning characteristics of the fuel
and in the normal variations in fuel-handling equipment and
fuel-burning equipment introduce unreliability to the lower
operating limits of the main fuel subsystem in any given
furnace design.

Boilers with a small number of burners can be subject to
hazardous air-fuel ratios, particularly where a burner is being
placed into service or being taken out of service and one
burner is tripped.

The smaller the number of burners (e.g., only two burners),
the greater the potential hazard.

Specific recommendations for the design and operation of
two-burner boilers are provided in 6.6.7 and 6.7.7. These same
principles can be applied to boilers with more than two burn-
ers but generally fewer than six burners that are subject to this
hazard.

A.6.6.3.2.2 Such transients are generated by means such as
burner shutoff valves and dampers that operate at speeds faster
than the speed of response of other components in the system.

A.6.6.3.5.3 Various types of fuel reburn systems are being
applied across many types of multiple burner boilers for
control of NO,. A limited accumulation of operating history
with reburn systems prompted the Technical Committee on
Multiple Burner Boilers to provide redundant safety require-
ments. These redundant requirements utilize either reburn
flame sensors or boiler furnace gas temperature monitoring.
Reburn flame sensing or furnace gas temperature monitoring
provides direct supervision of variables critical to the operating
safety of reburn systems. These measured variables augment
the other requirements of 6.4.1.2.10.

A.6.6.4.3 Loss of multiple burners for any rcason withjy, i
short time frame can indicate or create hazardous Conditi()n's:
within the furnace. A master fuel trip should be considereq ifif
is determined that the loss of a predetermined numbep of
burners within a predetermined time frame indicates such o
hazardous condition. Hazards include furnace pressure excur
sions, fuel pressure excursions, improper fuel and air distripy,,
tion, excessive combustibles, and so forth.

A.6.6.5.1.3 The objective of the leak test is to ensure thap the
individual burner safety shutoff valves are not leaking gas ingq
the furnace. The test can be performed by proving the indiyig.
ual burner safety shutoff valves are closed, then closing the
main fuel header vent valve, opening the main safety shutoff
valve, thus pressurizing the header, then closing the main safety
shutoff valve. If a charging valve is used, the test is performed
by proving the main safety shutoff valve is closed and proving
the individual burner safety shutoff valves are closed, then clos.
ing the main fuel header vent valve, then opening the charging
valve to pressurize the header, then closing the charging valve.
That pressure must be held within predetermined limits for a
predetermined amount of time for the test to be successful.

A.6.6.5.1.3.2 See Figure A.6.6.5.1.5.4(b), which shows a typical
main burner fuel supply system that includes the piping that
should be checked.

A.6.6.5.1.5.4 Sequences of operation are based on the typical
fuel supply system shown in Figure A.6.6.5.1.5.4(a) and Figure
A.6.6.5.1.5.4(b). As permitted in 6.6.3.1, variations in these
piping arrangements are allowed, provided all the functional
requirements of this code are met by the arrangement.

Cy
Cs
@1 oo
Igniter
ical
s a (typical)

| « J’f ]
Gas supply % j; 5 = _

Te F E .
C4 Igniter header atmospheric vent valve
Cs Individual igniter atmospheric vent valve R
E Igniter header safety shutoff valve f——> iomgrs
F  Igniter fuel control valve 9
G Individual igniter safety shutoff valve —>
K  Pressure relief valve Q| PSL | >
Q Low fuel pressure switch -
R High fuel pressure switch ;
S Fuel pressure gauge ilgg;ta?lfd()permanenﬂy
T Manual shutoff valve
Te Manual equipment isolation valve
FIGURE A.6.6.5.1.5.4(a) Typical Gas Igniter System.
2N1Q CAitinn Sl T2t A Mrcrt Anlnblinmn as A Lrmvva /eahla rasncinne & —~ Qactinn Asalatinne AF — Navnr mataral




National Fire Protection Association Report

153 of 162

| Q\’ IPuinc Input No. 104-NFPA 85-2021 [ Section No. A.6.7.5.1.5.4 ]
NFPA

https://submittals.nfpa.org/TerraView Web/ContentFetcher?commentPar...

2/5/2021, 5:14 PM



National Fire Protection Association Report https://submittals.nfpa.org/TerraView Web/ContentFetcher?commentPar...

A.6.7.5.1.5.4

Sequences of operation are based on the typical fuel supply system shown in Figure
A.6.7.5.1.5.4(a) through Figure A.6.7.5.1.5.4(d) As permitted in 6.7.3.1, variations in these
piping arrangements are allowed, provided all the functional requirements of this code are met
by the arrangement. Figure A.6.7.5.1.5.4(a) through Figure A.6.7.5.1.5.4(d) show the typical
piping arrangements on which the text in 6.7.5 is based.

Figure A.6.7.5.1.5.4(a) Typical Mechanical Atomizing Light Oil Igniter System.
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AFIGURE A.6.7.5.1.5.4(a)
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A.6.8.2.1(1) Coal undergoes considerable processing in
several independent subsystems that need to operate together.
Failure to process the fuel properly in each subsystem increases
the potential explosion hazard.

A.6.8.2.1(2) Methane gas released from freshly crushed or
pulverized coal can accumulate in enclosed spaces.

A.6.8.2.1(3) Pulverized coal is conveyed through pipes from
the pulverizer to the burner by transport air. Improper opera-
tion can introduce multiple hazards. For example, improper
removal of a burner from service can introduce the following:

(1) The settling out of pulverized coal in the burner pipes to
inoperative burners, which, on restarting of the burner,
can cause a furnace puff

(2) Leakage of pulverized coal from the operating pulverizer
through the burner valve into the idle burner pipe

(3) Leakage of gas or air through a burner valve, thereby
causing a fire in an idle pulverizer

See 6.8.5 for precautions to minimize such hazards.

A.6.8.2.1(4) Pulverizer system explosions have resulted from
the accumulation of pulverized coal in the hot air, tempering
air, and coal pipe seal air supply system that are shared by a
group of pulverizers. Provisions are to be made in the design of
the system to prevent these occurrences and to allow periodic
inspections.

A.6.8.2.1(5) The burning of pulverized coal requires close
integration of the pulverizer system. Normally, the pulverizer
system and the burner system function as a unit so that startup
of the pulverizer is integrated with the light-off of all its associ-
ated burners. Ignition of pulverized coal in the burner pipe

Shaded text = _Revisions. A = Text deletions and figure/table revisions.

L 5 Other
igniters
—>

e = Section deletions. N = New material.

\

~ Igniters
(permanently
installed)

Typical Mechanical Atomizing Light Oil Igniter System.

could occur if the velocity of the transport air falls below a
minimum value. In addition, operating and purging the pipes
with this minimum airflow during the shutdown procedure
prevent the settling of the fuel in the burner pipes. The danger
associated with this settling is that the accumulated coal could
cause an explosion as the flow in the pipe is increased.

A.6.8.2.1(6) It is necessary to dry coal for proper pulverizer
operation and combustion. This drying usually is accomplished
by supplying hot air to the pulverizer. Temperature control
normally is maintained by mixing tempering air with hot air
from the air heater. An outlet temperature that is too low
impedes pulverization. An outlet temperature that is too high
causes coking or overheating of burner parts and increases the
possibility of pulverizer fires. Maintaining a controlled outlet
temperature also aids in controlling the relationship between
the fuel and the primary air.

A.6.8.2.2.2 Coal is subject to wide variations in analysis and
characteristics. The change in the percentage of volatile
constituents affects the ignition characteristics of the coal and
can affect the permitted turndown ratio of a particular burner
design. Coals having high volatile content (above 28 percent, as
fired) are easier to ignite than coals having low volatile content
(below 20 percent, as fired). As the volatile content decreases,
the minimum permitted firing rate can increase significantly.
The fineness of pulverized coal also can affect the permitted
turndown ratio. Therefore, it is necessary to establish minimum
firing rates for the range of volatility and fineness expected. A
firing rate that is too low could result in a gradual buildup of
coke or slag on the burner tip or on the furnace floor and must
be avoided.

2019 Edition



A FIGURE A.6.7.5.1.5.4(b)

85-166 BOILER AND COMBUSTION SYSTEMS HAZARDS CODE
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Igniter safety shutoff valve
Igniter fuel control valve
Individual igniter safety shutoff valve

Manual shutoff valve
Te  Manual equipment isolation valve
W  Scavenging valve
Y Check valve
Z Differential pressure control valve
Zy Differential pressure alarm and trip switch

A.6.8.2.3.1 The restrictions described in 6.8.2.2 might limit
the turndown ratio significantly. This might make it necessary
to light off the burner at higher loads than is necessary for
cither oil or gas. As a result, the procedures of the open
register-purge rate light-off system advocated in this code are
somewhat different from those for oil or gas.

A.6.8.2.3.2 Wide variations in coal quality and spare pulverizer
capability lead to large burner throats; therefore, the turbu-
lence necessary for good mixing of coal and air is significantly
restricted as the load is reduced. These factors can restrict the
turndown ratio when all pulverizers are in service.

A.6.8.2.3.3 With gas and fuel oil, it usually is possible to purge
and light off with the idle registers in the normal firing posi-
tion by momentarily closing the registers on burners to be lit in
order to establish initial ignition. Although, in the case of some
coal-fired boilers, this identical procedure is possible, there are
other installations where the windbox-to-furnace differential
necessary to obtain the desired turbulence for purge and light-
off is best obtained with all registers open to an intermediate
(light-off) position; the registers then are opened progressively
to the normal firing position immediately after each group of
burners has been lit.

2019 Edition

E

E

F

G

O Cleaner or strainer [
R Low fuel pressure switch R 5
S Fuel pressure gauge = J
T

I

. (typical)

\ Steam
l > | or air
—>
» cher
igniters
— =
Igniters
(permanently
instalied)

Typical Steam or Air Atomizing Light Oil Igniter System.

A.6.8.3.2.1 Variations in the burning characteristics of the fuel
and normal variations in fuel-handling equipment and fuel-
burning equipment introduce unreliability to the lower operat-
ing limits of the main fuel subsystem in any given furnace
design.

A.6.8.3.2.2.1 Such transients are generated by means such as
burner shutoff valves and dampers that operate at speeds faster
than the speed of response of other components in the system.

A.6.8.3.5.3 There are various types of reburn systems being
applied across many types of multiple burner boilers for
control of NO,. A limited accumulation of operating history
with reburn systems prompted the Technical Committee on
Multiple Burner Boilers to provide redundant safety require-
ments. These redundant requirements utilize either reburn
flame sensors or boiler furnace gas temperature monitoring.
Reburn flame sensing or furnace gas temperature monitoring
provides direct supervision of variables critical to the operating
safety of reburn systems. These measured variables augment
the requirements of 6.4.1.2.10.

Shaded text = Revisions. A = Text deletions and figure/table revisions. ® = Section deletions. N = New material.
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Il Circulating valve T. Manual equipment isolation valve
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AFIGURE A.6.7.5.1.5.4(c) Typical Mechanical Atomizing Main Oil Burner System.
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A Main safety shutoff valve R Burner header low fuel pressure switch 4D— .
B Individual burner safety shutoff valve S Fuel pressure gauge
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Dy Main fuel bypass control valve (optional) T Manual shutoff valve
H  Recirculating vaive (optional for unheated oit) T. Manual equipment isolation valve Atomizing
Il Circulating valve Ts Atomizing medium individual burner shutoff valve, automatic medium
M Flowmeter W Scavenging vaive supply
O Cleaner or strainer Y Check valve
QQ Low-temperature or high-viscosity alarm switch Z  Differential pressure control valve

Z; Differential pressure alarm and trip switch

AFIGURE A.6.7.5.1.5.4(d) Typical Steam or Air Atomizing Main Oil Burner System.
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