
 

 

 
Committee on NFPA 85 

 

 
M E M O R A N D U M 

 
 

TO:  NFPA Technical Committee on Fundamentals of Combustion Systems Hazards 

 

FROM:    Maureen Caron, Assistant Project Administrator 

 

DATE:     June 17, 2009 

 

SUBJECT:  NFPA 85 F2010 ROP Letter Ballot 
                           
 
The ROP letter ballot for NFPA 85 is attached.  The ballot is for formally voting on whether or 
not you concur with the committee’s actions on the proposals.  Reasons must accompany all 
negative and abstention ballots. 
 
Please do not vote negatively because of editorial errors.  However, please bring such errors to 
my attention for action. 
 
Please complete and return your ballot as soon as possible but no later than Wednesday, July 
8, 2009.  As noted on the ballot form, please return the ballot to Maureen Caron either via e‐
mail to mcaron@nfpa.org or via fax to 617‐984‐7110.   
 
The return of ballots is required by the Regulations Governing Committee Projects.   
 
 
Attachments:  Submittable Ballot Form 
  Proposals 
 
c:  Nancy Walker, NFPA Standards Administration 
  Louise Grant, NFPA Standards Development 



Report on Proposals  –  November 2010 NFPA 85
_______________________________________________________________________________________________
85-1     Log #CP201  BCS-FUN

_______________________________________________________________________________________________
Technical Committee on Fundamentals of Combustion Systems Hazards,

Submit a comment to BCS-SBB and BCS-MBB as follows:
Consider if additional action needs to be taken as a result of this proposal, and further consideration be given to the

comments expressed in voting on the BCS-FUN ballot.
This is a direction from the Technical Correlating Committee on Boiler Combustion System Hazards in

accordance with 3-4.2 and 3-4.3 of the Regulations Governing Committee Projects.

Although the committee agrees that the addition of external visual indications is advantageous,
it does not warrant being a specific requirement of the fundamentals section of the Code. Committee agrees with the
TCC's position, and this material is not appropriate for the fundamental chapters and should be considered by the
individual TCs for their individual chapters.
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Report on Proposals  –  November 2010 NFPA 85
_______________________________________________________________________________________________
85-2     Log #CP209  BCS-FUN

_______________________________________________________________________________________________
Technical Committee on Fundamentals of Combustion Systems Hazards,

1.1* Scope. This code shall apply applies to:
(1) Single burner and boilers, multiple burner boilers, stokers, and atmospheric fluidized bed boilers with a fuel input

rating of 3.7 MWt (12.5 million Btu/hr) or greater, and to
(2) Stokers and atmospheric fluidized-bed boilers, at any heat input rate
(3) Pulverized fuel systems, at any heat input rate
(4) Fired or unfired steam generators used to recover heat from combustion turbines [heat recovery steam generators

(HRSGs)], and to other combustion turbine exhaust systems at any heat input rate.
1.1.1 This code shall cover covers design, installation, operation, maintenance, and training.
1.1.2 This code shall cover covers strength of the structure, operation and maintenance procedures, combustion and

draft control equipment, safety interlocks, alarms, trips, and other related controls that are essential to safe equipment
operation.
1.3.21.3 This code does not cover process heaters used in chemical and petroleum manufacture, wherein steam

generation is incidental to the operation of a processing system, shall not be covered by this code.
1.1.3 Coordination of the design and operating procedures of the boiler furnace or HRSG system and any flue gas

cleanup systems downstream of the postcombustion gas passes shall be required. Such coordination shall include
requirements for ensuring a continuous flow path from the combustion air inlet through the stack.

{The subsequent sections in 1.1 remain unchanged.}
1.2* Purpose.
1.2.1 The purpose of this code shall be is to contribute to operating safety and to prevent uncontrolled fires, explosions,

and implosions in equipment described in Section 1.1.

1.2.12 This code shall establish establishes minimum requirements for the design, installation, operation, training, and
maintenance of pulverized fuel systems, boilers, HRSGs, combustion turbine exhaust systems, and their systems for
fuel burning, air supply, and combustion products removal.
1.2.2 This code shall require the coordination of operating procedures, control systems, interlocks, and structural

design.
1.2.3 This code shall not be used as a design handbook.
1.2.3.1 A designer capable of applying more complete and rigorous analysis to special or unusual problems shall have

latitude in the development of such designs.
1.2.3.2 In such cases, the designer shall be responsible for demonstrating and documenting the validity of the

proposed design.
1.3 Application.
1.3.1 This code shall apply to new installations and to major alterations or extensions that are contracted for

subsequent to the effective date of this code.
1.3.2 Process heaters used in chemical and petroleum manufacture, wherein steam generation is incidental to the

operation of a processing system, shall not be covered by this code.
1.3.2 This code shall not be used as a design handbook.
1.3.2.1 A designer capable of applying more complete and rigorous analysis to special or unusual problems shall have

latitude in the development of such designs.
1.3.2.2 In such cases, the designer shall be responsible for demonstrating and documenting the validity of the

proposed design.
1.3.3 Coordination of the design and operating procedures, control systems, interlocks, and structural design of the

boiler furnace or HRSG system and any flue gas cleanup systems downstream of the postcombustion gas passes shall
be required. Such coordination shall include requirements for ensuring a continuous flow path from the combustion air
inlet through the stack.

These changes are in addition to those made in Proposal 85-4 (Log #63) and Proposal 85-3 (Log #64)
(already shown).
1)  The use of “shall” in the Scope and Purpose sections of the Code is not required.  The text has been changed

accordingly to improve the understanding of the intent of those sections.
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Report on Proposals  –  November 2010 NFPA 85
2)  The exclusions of process heaters used in chemical and petroleum manufacture wherein steam generation is

incidental to the operation of a processing system has been relocated from the “Application” section to the “Scope”
section as this paragraph is more appropriate to understanding the scope of the Code.
3)  The requirements for coordination contained in the “Scope” and “Purpose” sections have been consolidated and

moved to the “Application” section as this requirement helps explain how the requirements of this Code are to be
applied.
4)  The change to the end of 1.2.2 (1.2.1 in the existing text) that deletes the specific equipment addresses the intent of

the submitter of Proposal 85-4 (Log #63).  The reorganization of paragraphs meets the intent of the submitter of
Proposal 85-5 (Log #80).

_______________________________________________________________________________________________
85-3     Log #64  BCS-FUN

_______________________________________________________________________________________________
Michael C. Polagye, FM Global

Revise text as follows:
This code shall apply to single burner and boilers, multiple burner boilers, stokers, and atmospheric

fluidized bed boilers with a fuel input rating of 3.7 MWt (12.5 million Btu/hr) or greater, and to stokers, atmospheric
fluidized-bed boilers, pulverized fuel systems, fired or unfired steam generators used to recover heat from combustion
turbines [heat recovery steam generators (HRSGs)], and to other combustion turbine exhaust systems at any heat input
rate.

This change is needed to bring the stated scope of this code into agreement with the correctly stated
committee scopes found on pages 3, 4, 5, and 6 of NFPA 85 (2007 edition). The 12.5 MM Btu/hr minimum only applies
to single and multiple burner boilers. The addition of "at any heat input rate" to the end of the paragraph provides
additional clarity.

Revise text to read as follows:
This code shall apply to:

(1) Single burner and boilers, multiple burner boilers, stokers, and atmospheric fluidized bed boilers with a fuel input
rating of 3.7 MWt (12.5 million Btu/hr) or greater, and to
(2) Stokers and atmospheric fluidized-bed boilers, at any heat input rate
(3) Pulverized fuel systems, at any heat input rate
(4) Fired or unfired steam generators used to recover heat from combustion turbines [heat recovery steam generators

(HRSGs)], and to other combustion turbine exhaust systems at any heat input rate.

The TC agreed with the concept of the proposal but made modifications to clarify the wording
and improve readability.

_______________________________________________________________________________________________
85-4     Log #63  BCS-FUN

_______________________________________________________________________________________________
Allan J. Zadiraka, The Babcock & Wilcox Company

Revise text as follows:
This code shall establish minimum requirements for the design, installation, operation, training, and

maintenance. of pulverized fuel systems, boilers, HRSGs, combustion turbine exhaust systems, and their systems for
fuel supply, and combustion products removal.

1.2. references this section to the equipment described in 1.1.  The existing 1.2.1 has a different list of
equipment from 1.1 which can be misinterpreted.  The proposed change makes section 1.2.1 consistent with sections
1.2.2 and 1.2.3 which do not list the equipment.
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Report on Proposals  –  November 2010 NFPA 85
_______________________________________________________________________________________________
85-5     Log #80  BCS-FUN

_______________________________________________________________________________________________
Franklin R. Switzer, Jr., S-afe, Inc.

Revise text as follows:
This code shall establish minimum requirements for the design, installation, operation, training, and maintenance

for the prevention and reduction in the likelihood of combustion systems hazards in of pulverized fuel systems, boilers,
HRSGs, combustion turbine exhaust systems, and their systems for fuel burning, air supply, and combustion products
removal.

The TC developed a committee proposal 85-2 (Log #CP209), which incorporates the intent of
this proposal.
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Report on Proposals  –  November 2010 NFPA 85
_______________________________________________________________________________________________
85-6     Log #79  BCS-FUN

_______________________________________________________________________________________________
Lawrence M. Danner, GE Energy, Room GTTC 200D

Add new text to read as follows:
A unit standby period with readiness for immediate start of the

combustion turbine, fresh air system, or transfer from HRSG isolation following a satisfactory isolation of the fuel
combustion turbine & HRSG fuel systems and proving of the valves followed by a combustion turbine-purge cycle that
processed sufficient number of volume changes to effectively remove any gaseous or suspended combustibles.
Combustion Turbine Purge Credit is granted, such that equipment purge per 8.8.4 is not required during a subsequent
start of the combustion turbine, fresh air system or transfer from bypass and is allowed for a period of time defined by
the OEM, provided the fuel shut-off valve train(s) will prevent fuel from entering the injection point(s) during the unit
Purge Credit period and is monitored by an operating control system to ensure that it maintains positive fuel shut-off.

The satisfactory isolation of all fuel systems connected to the HRSG where a combustion turbine purge
credit is being used.

Burner passages shall not be scavenged into an Idle HRSG.

Burner passages shall not be scavenged into a nonoperating HRSG.
Combustion turbine exhaust flow shall be functioning and shall be maintained during the

scavenging process.
Igniters, with ignition established, shall be in service when scavenging fuel passages into the

HRSG.
Combustion turbine flow equal to combustion turbine purge rate or greater as determined by the HRSG

manufacturer shall be maintained during the scavenging process.

A Combustion turbine purge credit may be formed with normal shutdown of the combustion turbine or
completion of a combustion turbine purge per 8.8.4 where fuel system requirements for combustion turbine purge credit
are met. Fuel systems to be included in the combustion turbine purge credit shall be compliant with cold start
preparation 8.8.3 Prior to fuel system isolation for establishment of a Combustion turbine purge cycle.

Gaseous Triple block & Double vent Fuel System with the following on line checks during the
combustion turbine purge credit hold period (for lighter than air fuels):
(1) Gaseous fuel shutoff and vent valves for all fuel systems involved in the combustion turbine purge credit are

monitored continuously by operating burner management systems and if any valve deviates from its assigned position.
Combustion turbine Purge Credit Cancelled is annunciated and subsequent start of Combustion Turbine requires a
Section 8.8.4 exhaust system purge prior to light-off.
(2) Pressure in the two double block and bleed cavities for all fuel systems is monitored continuously by an operating

burner management system(s) and, if pressure increases above the OEM recommended maximum, Combustion turbine
Purge Credit Cancelled is annunciated and subsequent start of Combustion Turbine requires a Section 8.8.4 exhaust
system purge prior to light-off.
(3) Prior to each start event and following each normal shutdown event of each fuel system. shutoff valves shall be

validated with a tightness test. The monitoring of static pressure in cavities between valves during non-operating periods
shall be considered compliance with this requirement.

Gaseous Triple block & double vent valve system with a blocking medium filled intermediate
cavity maintained at a pressure that prevents gas from leaking past the fuel system during the combustion turbine purge
credit period:
(1) Gaseous fuel shutoff and vent valves for all fuel systems involved in the combustion turbine purge credit are

monitored continuously by operating burner management systems and if any valve deviates from its assigned position,
Combustion turbine Purge Credit Cancelled is annunciated and subsequent start of Combustion Turbine requires a
Section 8.8.4 exhaust system purge prior to light-off.
(2) Pressure inside double block and bleed cavities is monitored continuously by an operating burner management

system and if the pressure in the upstream cavity increases above the OEM recommended maximum or the pressure in
the inert gas filled cavity decreases below the OEM recommended minimum, Combustion Turbine Purge Credit
Cancelled is annunciated and subsequent start of the Combustion Turbine requires a Section 8.8.4 exhaust system
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purge prior to light-off.
(3) Prior to each start event and following each normal shutdown event, shutoff valves of fuel systems participating in

combustion turbine purge credit shall be validated with a tightness test. The monitoring of static pressure in cavities
between valves during non-operating periods shall be considered compliance with this requirement.

Liquid Fuel Triple Block & vent Fuel System with the following on line checks during the
Combustion turbine purge credit period:
(1) Fuel passages downstream of the last SSV shall be scavenged in accordance with 8.8.2.6.
(2) Liquid fuel shutoff. vent and drain valves are monitored continuously by an operating burner management system

and if any valve deviates from its assigned position. Combustion Turbine Purge Credit Cancelled is annunciated and
subsequent start of Combustion Turbine requires a Section 8.8.4 exhaust system purge prior to lightoff.
(3) Pressure inside double block and drain cavities is monitored continuously by an operating burner management

system and. if pressure deviates the OEM recommended setting or liquid fuel is detected. Combustion turbine Purge
Credit Cancelled is annunciated and subsequent start of Combustion Turbine requires a Section 8.8.4 exhaust system
purge prior to light-off or reformation of a combustion turbine purge credit.

The Combustion turbine Purge Credit period shall be derived by hazard assessment of all fuel systems
involved in the combustion turbine purge credit and shall not exceed the OEM designated period. The OEM designated
Period shall not exceed 8 days in System I configurations. If a combustion turbine purge in accordance with 8.8.4 is
performed and fuel system(s) isolation is maintained or restored, the Fast Start Duct Burner Purge Credit period is reset.

Establishment or failure of the firing sequence of a fuel system participating in a combustion turbine purge
credit start shall result in loss of the combustion turbine purge credit.

A purge per 8.8.4 following HRSG isolation shall not be required if the following conditions are met:
(1) The unit is equipped with a Combustion Turbine Purge Credit system for the Duct Burner(s) and the Combustion

turbine has been operating continuously since the HRSG isolation where a purge per 8.9.2.2.1 has been completed
prior to the isolation.
(2) The Combustion Turbine Purge Credit requirements were met prior to HRSG Isolation and the satisfactory isolation

for the Duct Burner(s) fuel supply has been enabled and maintained for the duration of the HRSG isolation.
(3) The Combustion Turbine has operated without fault and met all Combustion Turbine Purge Credit requirements

including purge of the bypass system (if present) for any shutdown periods that may have occurred for the duration of
the HRSG isolation.

A purge of the combustion turbine exhaust and HRSG enclosure in accordance with 8.8.4 shall not be
required for a combustion turbine start if the combustion turbine purge credit requirements as required by 8.8.4.6 were
met and satisfactory isolation of all HRSG fuel systems involved in the purge credit has been achieved and continuously
monitored from the beginning point of the credited combustion turbine purge.

Tightness tests or scavenging of gaseous fuels from HRSG fuel systems shall be completed with adequate
combustion turbine combustion turbine airflow per 8.8.4 & 8.8.4.6

Establishment of 8.8.3 conditions must be achieved prior to the formation of duct burner fuel system
isolation for the purpose of a combustion turbine purge credit.

If the duct burner or duct burner ignition fuel systems fault per 8.8.4.6. during a combustion turbine purge
credit period the combustion turbine purge credit is lost and a purge per 8.8.4 is required to restore the duct burner or
igniter fuel system isolation or the subsequent start of the combustion turbine.

It is permissible for the flow rate to drop below the purge rate if the following conditions are met:
(1) The unit is equipped with a Combustion Turbine Purge Credit fuel system for the Duct Burner(s).
(2) The Fast Start Duct Burner Purge Credit requirements were met prior to initiation of transfer and the purge credit

mode has been enabled for the Duct Burners for the duration of the transfer.
(3) The Combustion Turbine has operated without fault prior to initiation of the transfer.
(4) The Combustion Turbine must meet all Combustion Turbine Purge Credit requirements if a shutdown is

accomplished prior to completion of the transfer; a fault during the shutdown shall result in cancellation of all purge
credits.

A Combustion turbine purge credit shall be permitted in a transfer from Fresh Air Firing to Combustion
Turbine operation if the following conditions are met:
(1) The unit is equipped with a Purge Credit fuel system for the Combustion Turbine.
(2) The combustion turbine has selected Combustion turbine purge credit and has successfully completed the required

actions and required purge without fault.
(3) The elapsed time has not exceeded the OEM defined maximum purge credit duration.

The combustion turbine exhaust airflow will tend to carry away gaseous fuels from the manifolds and
injectors, downstream of the last shutoff valve, after the fuel systems have been shut down. For a Combustion Turbine
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Report on Proposals  –  November 2010 NFPA 85
Purge Credit capable unit, this will include an exhaust system purge period as part of the activities to establish the
Combustion Turbine Purge Credit, which provides additional airflow to carry residual fuel out of the HRSG. However,
this may not result in complete removal of the fuel. If studies and / or tests show the quantity of residual fuel that can
remain in the HRSG does not pose a risk of damage to the unit, scavenging of the gaseous fuel system is unnecessary
prior to enabling the Combustion Turbine Purge Credit mode
If scavenging is required to enable the Combustion Turbine Purge Credit mode, it should be accomplished under the

appropriate airflow conditions and. since this operation occurs during shutdown while the unit is still hot. it is preferable
to perform this operation with the igniters on to avoid uncontrolled relights / explosions. The HRSG manufacturer should
determine the acceptable minimum flow rate for the scavenging operation.

To support the Combustion Turbine Purge Credit concept, the duct burner system must include the
necessary isolation and instrumentation to assure a dangerous quantity of fuel does not enter the HRSG during the
period the unit is in the standby, non-operational mode. Two approaches to this have been identified for gaseous fueled
duct burners and one approach has been identified for liquid fueled duct burners. These are patterned after the
Combustion Turbine Purge Credit fuel systems with appropriate modifications for the duct burner application.

This approach for gaseous fuel (Figures A.8.9.2.2.5(a) and A.8.9.2.2.5(b) ) depends on the inherent
resistance of the triple shutoff valves with two vented cavities to minimize the potential migration of the fuel into the
HRSG. The system designer should estimate the potential through leak of fuel from the source to the HRSG and
establish appropriate limits for pressures in cavities between valves and a maximum hold time based on the largest
quantity of gas that could be ignited in the HRSG without damaging the unit. This time limit should be programmed into
the Burner management system and result in cancellation of the Combustion Turbine Purge Credit: which forces the unit
to perform a normal cold start purge per 8.8.4. This method should consider that the leak rate used for gas
concentration evaluation should be measurably smaller than the rate determined by the proven gas leak test of the lead
SSV.

***Insert Artwork Here***

***Insert Artwork Here***

This approach for gaseous fuel (Figures A.8.9.2.2.5(c) and A.8.9.2.2.5(d) ) with triple block valves also
employs a blocking media system that creates a high pressure plug between two cavities that are vented to atmosphere.
In this manner, migration of the fuel into the HRSG is prevented as long as the plug remains intact at a pressure higher
than the upstream (fuel supply side) cavity. The blocking medium supply can also be used for gaseous fuel scavenging
if the manufacturer determines it is needed. As for System 1, cavity pressures are monitored and the system designer
should establish upper limits for increases caused by valve leakage. Loss of the blocking media results in cancellation of
the Combustion Turbine Purge Credit. which forces the unit to perform a normal cold start purge per 8,8.4. The system
designer should define the minimum blocking pressure for action by the control system.

***Insert Artwork Here***

***Insert Artwork Here***

This configuration for liquid fuel (Figures A.8.9.2.2.5(e) and A.8.9.2.2.4(f) ) using triple block and double
drain assures no liquid can reach the burners by virtue of the liquid exiting the open. low point drain valves. Cavity
pressures are monitored to detect any build-up of liquid from a clogged or restricted drain. Any indication of liquid
build-up results In cancellation of the Combustion Turbine Purge Credit which forces the unit to perform a normal cold
start purge per 8.8.4.
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***Insert Artwork Here***

***Insert Artwork Here***

This is a complimentary proposal to the combustion turbine fast start proposal provided by Mr. Randy
Kleen. The primary purpose of this proposal is to extend the purge credit concept to HRSGs with installed duct burners
and includes guidance for duct burner HRSG unique design features (such as Fresh Air Firing systems). The concern
to be addressed from the duct burner system standpoint is it is incomplete isolation of fuel from the injection points
entering the HRSG during the period of time from when the unit is purged until it is dispatched for service. The presence
of this fuel could result in an explosion; sever damage to the unit and hazards to persons in the area. The proposed text
provides essential links and control interlocks between the duct burner and combustion turbine control systems; again
with the goal is assuring a hazardous situation should not be inadvertently created. This proposal improves the tie-in of
the fired HRSG portion of the document to the Combustion Turbine portion of the document to assure duct burner
designers properly consider the fast start scenarios.
Additionally, after consideration for the proposal made by Mr. Kleen and the text that was eventually forwarded by the

task group, we have determined some of the specifics of that final proposal (such as the 8 day Purge Credit period that
is the result of studies looking at a specific class of machine) are not consistent with the design and capabilities of our
heavy duty machines. This is due to differences such as valve capabilities leak classification and operational
characteristics of the large machines versus the smaller aeroderivative units. We also believe the power generation
community would be better served if some of the more proscriptive elements in the task group proposal (such as the 25
PSIg blocking medium pressure criteria) were replaced with a performance based criteria. Consequently, we have
revised the Combustion Turbine text to consider these factors while recognizing the formidable efforts and very positive
considerations that were clearly included in the original text.

The Proposed text is based on the combustion turbine purge credit concept proposed by Randy Kleen. The
purge credit concept was studied by a GE Energy team that discussed the concepts under consideration with
Randy on the path to identifying the unique issues related to duct burner systems in order to make them
compatible with a fast start combustion turbine. This proposal is the result of a collaborative effort between the
listed author and Mr. Mike Alexander, GE Energy. This proposal was developed with feedback and guidance
from Mr. Berkley Davis, GE Energy and Mr. Leroy Tomlinson, GE Energy; who both have an extensive
background in heavy duty gas turbine operations including operations with HRSGs. Additional valuable
feedback on Duct Burner systems was provided by Mr. Dick Cuscino, GE Energy Balance of Plant HRSG
specialist and design engineers at one of our burner suppliers.

Add new text to read as follows:
A unit standby period with readiness for immediate start of the

combustion turbine, fresh air system, or transfer from HRSG isolation following a satisfactory isolation of the fuel
combustion turbine & HRSG fuel systems and proving of the valves followed by a combustion turbine-purge cycle that
processed sufficient number of volume changes to effectively remove any gaseous or suspended combustibles.
Combustion Turbine Purge Credit is granted, such that equipment purge per 8.8.4 is not required during a subsequent
start of the combustion turbine, fresh air system or transfer from bypass and is allowed for a period of time defined by
the OEM, provided the fuel shut-off valve train(s) will prevent fuel from entering the injection point(s) during the unit
Purge Credit period and is monitored by an operating control system to ensure that it maintains positive fuel shut-off.

The TC rejected the proposed definition because, although we understand that it was intended
to be a complementary proposal to 85-11 (Log #CP 205), it does not meet the requirements for a definition.  Specifically,
the proposal puts equipment requirements into a definition, which is not allowed under the NFPA Manual of Style.  The
TC did not review the parts of the proposal addressing chapter 8 as those are outside the scope of this TC.  The
proposal in its entirety is further referred to the HRSG TC for review and action at their ROP meeting.
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_______________________________________________________________________________________________
85-7     Log #75  BCS-FUN

_______________________________________________________________________________________________
Allan J. Zadiraka, The Babcock & Wilcox Company

Revise text to read as follows:
The physical boundary for all boiler pressure parts up to the initial transition to flues or

none-pressure part components and for the combustion process.
Some units locate economizer surface, a pressure part, downstream of air heaters, SCR’s, etc.

Current definition of the boiler enclosure would require these volumes be included in the five volume change calculation.
This can result in doubling of the time required for furnace purge. Even without consideration of this additional volume,
purge times more than double the original five minute purge are common today. This change is intended to clarify the
volume to be considered for furnace purge.

Revise text to read as follows:
The physical boundary for the combustion process and for all boiler pressure parts up to the

initial transition to flues as defined by the boiler manufacturer and for the combustion process.
The TC agreed in principle but made modifications for grammatical reasons and also to clarify

the intent that the responsibility for defining the extent of the boiler enclosure falls on the boiler manufacturer.
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_______________________________________________________________________________________________
85-8     Log #CP208  BCS-FUN

_______________________________________________________________________________________________
Technical Committee on Fundamentals of Combustion Systems Hazards,

1.  Revise 3.3.94 to read as follows:
3.3.94* Logic System. The decision-making and translation elements of the burner management system. A logic

system that provides outputs in a particular sequence in response to external inputs and internal decision-making
elements logic. Logic systems are comprised of the following: (1) hardwired systems  — individual devices and
interconnecting wiring — and (2) microprocessor-based systems — (a) computer hardware, power supplies, I/O
devices, and the interconnections among them; and (b) operating system and logic software.
2. Revise 3.3.26 to read as follows:
3.3.26* Burner Management System. The control field devices, logic system, and final control elements dedicated to

combustion safety and operator assistance in the starting and stopping of fuel preparation and burning equipment and
for preventing misoperation of and damage to fuel preparation and burning equipment.
3. Delete 4.6.3.1.1
4.6.3.1 General Requirements.
4.6.3.1.1  The burner management system logic shall provide outputs in a particular sequence in response to external

inputs and internal logic.
4.6.3 Burner Management System Logic.
4.6.3.2.1 4.6.3.1* As a minimum, the requirements of 4.6.3.2 through 4.6.3.5 shall be included in the design to ensure

that a logic system for burner management meets the intent of these requirements.
4.6.3.1.2 4.6.3.2  The logic system for burner management shall be designed specifically so that a single failure in that

system does not prevent an appropriate shutdown.
4.6.3.2.24.6.3.3* Alarms. Alarms shall be generated to indicate equipment malfunction, hazardous conditions, and

misoperation.
4.6.3.2.3 4.6.3.4 Failure Effects. The logic burner management system designer shall evaluate the failure modes of

components, and as a minimum the following failures shall be evaluated and addressed:
(1)  Interruptions, excursions, dips, recoveries, transients, and partial losses of power
(2)  Memory corruption and losses
(3)  Information transfer corruption and losses
(4)  Inputs and outputs (fail-on, fail-off)
(5)  Signals that are unreadable or not being read
(6)  Failure to address errors
(7)  Processor faults
(8)  Relay coil failure
(9)  Relay contact failure (fail-on, fail-off)
(10)  Timer failure
4.6.3.2.44.6.3.5* Design. The design of the logic system for burner management shall include and accommodate the

following requirements:
(1)  Diagnostics shall be included in the design to monitor processor logic function.
(2) Logic system failure shall not preclude proper operator intervention.
(3) Logic shall be protected from unauthorized changes.
(4) Logic shall not be changed while the associated equipment is in operation.
(5) System response time (throughput) shall be short to prevent negative effects on the application.
(6) Protection from the effects of noise shall prevent false operation.
(7) No single component failure within the logic system shall prevent a mandatory master fuel trip.
(8) The operator shall be provided with a dedicated manual switch(es) that shall actuate the master fuel trip relay

independently and directly.
(9) At least one manual switch referenced in 4.6.3.5(8) shall be identified and located remotely where it can be

reached in case of emergency.
(10)*  The logic system shall be monitored for failure.
(11) Failure of the logic system shall require a fuel trip for all equipment supervised by the failed logic system.
4.6.3.2.54.6.4 Requirement for Independence.
4.6.3.2.54.1  The burner management system shall be provided with independent logic, independent logic solving

hardware, independent input/output systems, and independent power supplies and shall be a functionally and physically

10Printed on  6/17/2009



Report on Proposals  –  November 2010 NFPA 85
separate device from other logic systems.
4.6.3.2.54.2  For single burner boilers, boiler control systems shall be permitted to be combined with the burner

management system under one of the following conditions:
(1)* If the fuel/air ratio is controlled externally from the boiler control system
(2) If the combined boiler control system and burner management system is specifically listed or labeled for the

application
4.6.3.2.54.3  The burner management safety functions shall include, but shall not be limited to, purge interlocks and

timing, mandatory safety shutdowns, trial timing for ignition, and flame monitoring.
4.6.3.2.54.4  The logic system shall be limited to one boiler or HRSG.
4.6.3.2.54.5  The same hardware type used for burner management systems shall be permitted to be used for other

logic systems.
4.6.3.2.54.6  Data highway communications between the burner management system and other systems shall be

permitted.
4.6.3.2.54.7  Signals that initiate mandatory master fuel trips shall be hard wired.
4.6.3.2.64.6.5 Momentary Closing of Fuel Valves.
4.6.3.2.65.1  Logic sequences or devices intended to cause a safety shutdown, once initiated, shall cause a burner or

master fuel trip, as applicable, and shall require operator action prior to resuming operation of the affected burner(s).
4.6.3.2.65.2  No logic sequence or device shall be permitted that allows momentary closing and subsequent

inadvertent reopening of the main or ignition fuel valves.
4.6.3.2.74.6.6 Circuit Devices. No momentary contact or automatic resetting device, control, or switch that can cause

chattering or cycling of the safety shutoff valves shall be installed in the wiring between the load side (terminal) of the
primary or programming control and the main or ignition fuel valves.
4.6.3.2.84.6.7 Documentation. Documentation shall be provided to the owner and the operator, indicating that all safety

devices and logic meet the requirements of the application.

1. The logic system definition should be limited to only those components that make up the logic
system to eliminate duplication of the burner management system definition.
2. The definition for burner management system was expanded to include the field devices and final control elements

to clarify the extent of the system.
3. Section 4.6.3.1.1 was deleted because it was redundant to the revised definition for logic system.
4. In the new 4.6.3.4, the term "logic system designer" was modified to "burner management system designer" to

clarify who has responsibility to evaluate the failure modes.
5. The remaining paragraphs were reorganized and renumbered to better reflect applicability of the revised definitions.

11Printed on  6/17/2009



Report on Proposals  –  November 2010 NFPA 85
_______________________________________________________________________________________________
85-9     Log #26  BCS-FUN

_______________________________________________________________________________________________
Dale P. Evely, Southern Company Services, Inc.

Add text as follows:
The method of interconnecting signals or interlocks to a logic system or between

logic systems using dedicated individual electrical conductors for each signal.  When the term hardwired is applied to
the logic system itself it is the method of using individual devices and interconnecting wiring to program and perform the
logic functions without the use of software based logic solvers (see 3.3.94).

The terms “hardwired” and “hard wired” are used in sections 3.3.94, 4.6.3.2.5.7, 6.4.2.2.14,
7.9.2.4.9.2, and 8.7.4.1.5.2 of the 2007 Edition of the Code but no definition of these terms has been provided.  The
proposed definition captures the commonly understood meaning of these terms as used in regards to Boiler and
Combustion Systems.  The proposed definition for hardwired logic systems expands on the wording in 3.3.94 to further
clarify the intent.

Revise text to read as follows:
(also: Hard wired)

The method of interconnecting signals or interlocks to a logic system or between logic systems using a dedicated
interconnection for each individual electrical conductors for each signal.  When the term hardwired is applied to the logic
system itself it is the method of using individual devices and interconnecting wiring to program and perform the logic
functions without the use of software based logic solvers (see 3.3.94).
Revise 4.6.3.2.5.7 to use the term hardwired instead of hard wired.

The term hard wired was only used in Section 4.6.3.2.5.7. The changes proposed will clarify the
definition better. The reference to 3.3.94 was thought to be unnecessary.

_______________________________________________________________________________________________
85-10     Log #86  BCS-FUN

_______________________________________________________________________________________________
Ted Jablkowski, Fives North American Combustion, Inc.

Revise text to read as follows:
3.3.94 Logic System. The decision-making and translation elements of the burner management system. A logic system

provides outputs in a particular sequence in response to external inputs and internal logic. Logic systems are comprised
of the following: (1) hardwired systems wired in direct electric series — individual devices and interconnecting wiring —
and (2) microprocessor-based systems — (a) computer hardware, power supplies, I/O devices, and the interconnections
among them; and (b) operating system and logic software.

Hardwired is not defined.

"Hardwired" has been defined in Proposal 85-9 (Log #26).

_______________________________________________________________________________________________
85-11     Log #CP205  BCS-FUN

_______________________________________________________________________________________________
Technical Committee on Heat Recovery Steam Generators,

Add following definitions and renumber subsequent sections accordingly:
A condition established by maintaining a set of parameters following a

combustion turbine normal shutdown
The normal sequence of events that automatically provides

successful shutdown of the combustion turbine with no abnormal conditions.
These terms are used in Chapter 8 and the definitions are needed to add clarity as to the intent.
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_______________________________________________________________________________________________
85-12     Log #CP203  BCS-FUN

_______________________________________________________________________________________________
Technical Committee on Fundamentals of Combustion Systems Hazards,

Definition of Switch.
Any set of contacts that interrupts or controls current flow through an electrical circuit.
The term switch is used throughout the Code without a definition being provided. This definition is from

NFPA Glossary of Terms and is the preferred and commonly understood definition. It is recognized that the TCs
responsible for various chapters of the Code will need to review usage of this term and modify their requirements as
necessary.

_______________________________________________________________________________________________
85-13     Log #24  BCS-FUN

_______________________________________________________________________________________________
Dale P. Evely, Southern Company Services, Inc.

Revise text as follows:
A device that provides feedback that a piece of equipment is in the closed

position. For Chapter 5, Single Burner Boilers, when referring to safety shutoff valves, it is a non-field-adjustable switch
installed by the valve manufacturer and that activates only after the valve is fully closed.

The second sentence of the existing definition in section 3.3.158.5 is a requirement and should not be
a part of the definition.  A companion proposal has been submitted to state the requirement portion of the definition as
new section 5.3.10 in Chapter 5.

Revise text in proposal as follows:
A device that provides feedback that a piece of equipment is in the closed

position. For Chapter 5, Single Burner Boilers, when referring to safety shutoff valves, it is a non-field-adjustable switch
installed by the valve manufacturer and that activates only after the valve is fully closed.

_______________________________________________________________________________________________
85-14     Log #CP207  BCS-FUN

_______________________________________________________________________________________________
Technical Committee on Fundamentals of Combustion Systems Hazards,

Modify the definitions to remove hyphens from the term "Trial for Ignition".
The hyphens are not used in the text and should not be used in the definition.  (Note: Also modify

index.)
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_______________________________________________________________________________________________
85-15     Log #CP204  BCS-FUN

_______________________________________________________________________________________________
Technical Committee on Fundamentals of Combustion Systems Hazards,

Add a new 3.3.159 and renumber accordingly. New definition of Transmitter:
Any device which converts process measurements from a sensor into a variable signal to be

received by a display or control device.

The term transmitter is used throughout the Code without a definition being provided. This definition is
the preferred and commonly understood definition. It is recognized that the TCs responsible for various chapters of the
Code will need to review usage of this term and modify their requirements as necessary.

_______________________________________________________________________________________________
85-16     Log #CP200  BCS-FUN

_______________________________________________________________________________________________
Technical Committee on Fundamentals of Combustion Systems Hazards,

Revise Chapter 4 title as follows:

The Chapter 4 heading does not adequately address the scope of the Chapter. This Chapter, as with
the Code itself, is meant to be applied to a broad range of combustion systems, not just Boilers. The rewording here
proposed is intended to better reflect the requirements included in this Chapter.

_______________________________________________________________________________________________
85-17     Log #76  BCS-FUN

_______________________________________________________________________________________________
G. F. Gilman, SIS-Tech

New text to read as follows:
Add time for proof of ignition in Chapter Four.
Prove igniter flame within 10 seconds of the energization of the igniter. Prove main gas burner ignition for Nos. 2 and 4

oil 10 seconds after opening of main gas valves and after 15 seconds for Nos. 5 and 6 oil.
There is no reference to times in Chapter 4 and the only reference is on single burner boilers.

The TC disagrees that igniter and main burner proving times belong in Chapter 4.  The TC has
identified the timing requirements in the appropriate equipment chapters, and does not feel additional coverage is
warranted in Chapter 4.
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_______________________________________________________________________________________________
85-18     Log #CP211  BCS-FUN

_______________________________________________________________________________________________
Technical Committee on Fundamentals of Combustion Systems Hazards,

Reorganize and renumber chapter 4 starting at existing section 4.6. :

***Include 85_LCP211_R here****

The TC accepts NFPA Staff proposal to reorganize and renumber chapter 4 to reduce the length of
numerical citations and thereby clarify the code.

_______________________________________________________________________________________________
85-19     Log #27  BCS-FUN

_______________________________________________________________________________________________
Dale P. Evely, Southern Company Services, Inc.

Revise text as follows:

The Chapter 4 heading does not adequately address the scope of the Chapter.  This Chapter, as with
the Code itself, is meant to be applied to a broad range of combustion systems, not just Boilers.  The rewording here
proposed is intended to better reflect the requirements included in this Chapter.

See Committee Action on 85-16 (Log #CP200).
The Committee addressed this proposal in 85-16 (Log #CP200).

_______________________________________________________________________________________________
85-20     Log #CP210  BCS-FUN

_______________________________________________________________________________________________
Technical Committee on Fundamentals of Combustion Systems Hazards,

Add a new Annex to 4.4 as follows:
4.4* Maintenance, Inspection, Training, and Safety.
A.4.4 Most causes of failures can be traced to human error. The most significant failures include inadequate training of

operators, lack of proper maintenance, and improper application of equipment. Users and designers must utilize
engineering skill to bring together the proper combination of controls and training necessary for the safe operation of
equipment.

This text was is based on Annex material for a comparable section in NFPA 86, and adapted for the
boilers and combustion systems addressed in NFPA 85.  This text provides supporting information in the Code that
explains the need for training.
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Chapter 4 Fundamentals of Boiler Combustion Systems 

4.1* Manufacture, Design, and Engineering.  

4.1.1  The owner or the owner's representative shall, in cooperation with the manufacturer, 
ensure that the unit is not deficient in apparatus that is necessary for operation with respect to 
pressure parts, fuel-burning equipment, air and fuel metering, light-off, and maintenance of 
stable flame. 

4.1.2  All fuel systems shall include provisions to prevent foreign substances from interfering 
with the fuel supply. 

4.1.3*  An evaluation shall be made to determine the optimum integration of manual and 
automatic safety features. 

4.1.4  Although this code requires a minimum degree of automation, more complex plants, plants 
with increased automation, and plants designed for remote operation shall require additional 
provisions for the following:                   

(1)  Information regarding significant operating events that allow the operator to make a 
rapid evaluation of the operating situation 

(2)  Continuous and usable displays of variables that allow the operator to avoid hazardous 
conditions 

(3)  In-service maintenance and checking of system functions without impairment of the 
reliability of the overall control system 

(4)  An environment conducive to timely and correct decisions and actions        

4.1.5  The burner or fuel feed piping and equipment shall be designed and constructed to prevent 
the formation of hazardous concentrations of combustible gases that exist under normal 
operating conditions. 

4.2 Installation and Commissioning. 
4.2.1  The boiler, heat recovery steam generator (HRSG), combustion turbine exhaust system, or 
pulverized fuel system shall not be released for operation before the installation and checkout of 
the required safeguards and instrumentation system have been successfully completed. 
4.2.2  The party responsible for the erection and installation of the equipment shall ensure that all 
pertinent apparatus is installed and connected in accordance with the system design. 
4.2.3  The owner or owner's representative, the engineering consultant, the equipment 
manufacturer, and the operating company shall prohibit operation until the safeguards have been 
tested for correct operation as a system. 
4.2.3.1  If temporary interlocks and instrumentation are necessary to meet these requirements, 
any such temporary system shall be reviewed by the purchaser, the engineering consultant, the 
equipment manufacturer, and the operating company, and agreement shall be reached on the 
system's ability to protect equipment and personnel in advance of start-up. 
4.2.3.2  All temporary modifications shall be documented, and permanent resolutions shall be 
accomplished prior to commercial operation. 
4.2.4  The safety interlock system and protective devices shall be tested jointly by the 
organization responsible for the system design and by those who operate and maintain such a 
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system and devices. 
4.2.5  After installation but before initial operation, coordinated tests of all systems shall be 
accomplished. 
4.2.6  Documentation of the plant equipment, the system, and maintenance activities shall be 
updated to reflect changes in the status of equipment and operating procedures. 

4.3 Coordination of Design, Construction, and Operation. 

4.3.1*  During the planning and engineering phases of plant construction, the design shall be 
coordinated with operating personnel. 

4.3.2*  The integration of the various components, including boiler or HRSG, burner, fuel and air 
supply equipment, controls, interlocks and safety devices, operator and maintenance functions, 
and communication and training, shall be the responsibility of the owner and the operating 
company. 

4.4 Maintenance, Inspection, Training, and Safety. 

4.4.1 Maintenance and Equipment Inspection. See also Annex J. 

4.4.1.1*  A program shall be provided for inspection and maintenance of equipment at intervals 
consistent with the type of equipment used, service requirements, and manufacturers' 
recommendations. 

4.4.1.2  As a minimum, the maintenance program shall include the following:                   

(1)  In-service inspections to identify conditions that need corrective action 

(2)  Well-defined planning for making repairs or modifications using qualified personnel 
and tools and instruments designed for the work 

(3)  Equipment history and record of dates of service, conditions found, maintenance 
performed, and changes made 

(4)  Written comprehensive maintenance procedures incorporating the manufacturer's 
instructions to define the tasks and skills required 

(5)  Nondestructive examination requirements; tasks needing special tools; special 
environmental factors such as temperature limitations, dusts, contaminated or oxygen-
deficient atmospheres, and limited access or confined space restrictions 

(6)  Equipment condition assessment before and after maintenance 

(7)  Supply of well-maintained spare parts to perform required maintenance 

(8)  Housekeeping essential for safe operation and prevention of fires or explosions that 
includes the following:                   

(a)  Provisions for cleaning of horizontal ledges or surfaces of buildings and equipment 
to prevent the accumulation of dust deposits greater than the minimum required to 
create an explosion hazard 

(b)  Water washing or vacuum cleaning methods to reduce the possibility of creating 
dust clouds 

(c)  Prohibition of the use of compressed air for cleaning        
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4.4.1.3*  Operation, set points, and adjustments shall be verified by testing at specified intervals, 
and the results shall be documented. 

4.4.1.4  Defects shall be reported and corrected, and the changes or repairs documented. 

4.4.1.5  System configuration, including logic, set points, and sensing hardware, shall not be 
changed without detailed engineering review and documentation. 

4.4.1.6  System operation shall be tested and verified for compliance with the design criteria 
whenever a controller is replaced, repaired, reprogrammed, or updated before returning it to 
service. 

4.4.1.7  When a unit that fires liquid fuel is out of service and available for inspection, personnel 
shall check for any accumulation of unburned fuel in the boiler or HRSG enclosure, especially in 
the fin-tube area of an HRSG. 

4.4.2 Training. 

4.4.2.1 Operator Training. 

4.4.2.1.1*  The owner or the owner's representative shall be responsible for establishing a formal 
training program that is consistent with the type of equipment and hazards involved to prepare 
personnel to operate equipment. 

4.4.2.1.2  Operating procedures shall be established that cover normal and emergency conditions. 

4.4.2.1.2.1  Start-up, shutdown, and lockout procedures shall all be covered in detail. 

4.4.2.1.2.2  Where different modes of operation are possible, procedures shall be prepared for 
each operating mode. 

4.4.2.1.2.3  Procedures also shall be prepared for switching from one mode to another. 

4.4.2.1.3  The owner or owner's representative shall verify that operators are trained and 
competent to operate the equipment under all conditions prior to their operation of such 
equipment. 

4.4.2.1.4  The owner or owner's representative shall be responsible for retraining operators, 
including reviewing their competence, at intervals determined by the owner. 

4.4.2.1.5  The training program and operating and maintenance manuals shall be kept current 
with changes in equipment and operating procedures and shall be available for reference and use 
at all times. 

4.4.2.1.6  Operating procedures shall be directly applicable to the equipment involved and shall 
be consistent with safety requirements and the manufacturer's recommendations. 

4.4.2.2 Maintenance Training. 

4.4.2.2.1*  The owner or owner's representative shall be responsible for establishing a formal and 
ongoing program that is consistent with the equipment and hazards involved, for training 
maintenance personnel to perform all required maintenance tasks. 

4.4.2.2.2  Maintenance procedures and their associated training programs shall be established to 
cover routine and special techniques. 

4.4.2.2.3  Environmental factors such as temperature, dusts, contaminated or oxygen-deficient 
atmospheres, internal pressures, and limited access or confined space requirements shall be 
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included in the maintenance procedures. 

4.4.2.2.4  Maintenance procedures shall be consistent with safety requirements and the 
manufacturer's recommendations and shall be kept current with changes in equipment and 
personnel. 

4.5 Basic Operating Requirements. 

4.5.1  Operating procedures with a minimum number of manual operations shall be established. 

4.5.2  Standard operating procedures that result in well-defined and controlled operations shall 
be established. 

4.5.3  Interlocks shall be provided to ensure correct operating sequences and to interrupt 
sequences when conditions are not correct for continuation. 

4.5.4  No interlocks shall be bypassed during start-up or operation of the unit unless the bypass is 
tagged and is governed by operating procedures. 

4.5.5  Purge and start-up procedures with necessary interlocks shall be established. 

4.5.6  Written operating procedures and detailed checklists for operator guidance shall be 
provided for achieving all automatic and manual operating functions. 

4.6 Equipment Requirements. 

4.6.1* Structural Design. The furnace shall be capable of withstanding transient design 
pressures and normal operating pressures without permanent deformation due to yield or 
buckling of any support member. Transient pressures to be considered shall include but shall not 
necessarily be limited to misoperation of fans or dampers and a master fuel trip while operating 
at maximum design load. Refer to individual chapters for additional guidance. 

 
4.6.27 Functional Requirements of Fuel-Burning System. See also Annex K. 

4.6.27.1 Function. The fuel-burning system shall function to convert continuously any ignitible 
input into unreactive products of combustion at the same rate that the fuel(s) and air reactants 
enter the combustion chamber. 

4.6.27.2 Compatibility. The fuel-burning system shall be sized to meet the operating 
requirements of the unit, compatible with other component systems, and capable of being 
controlled for the full operating range of the unit. 

4.6.27.3 System Requirements. 

4.6.27.3.1  The fuel-burning system shall provide means for start-up, operation, and shutdown of 
the combustion process, including openings and configurations in the component assemblies to 
allow observation, measurement, and control of the combustion process. 

4.6.27.3.2  The fuel-burning system shall consist of the boiler or HRSG enclosure and the 
following subsystems, as applicable: air supplies, fuel supplies, main fuel burning, ignition, and 
combustion products removal and re-injection. Each shall be sized and interconnected to meet 
the requirements in 4.6.2.3.2.17.4 through 4.6.2.3.2.57.8. 

4.6.27.3.2.1  4 Enclosures. The boiler enclosure or HRSG enclosure shall meet the requirements 
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in 4. 6.2.3.2.17.4.1(A) through 4.6.2.3.2.17.4.3(C). 

(A)4.7.4.1  The enclosure shall be sized and arranged with respect to the main fuel-burning 
subsystem so that stable flame is maintained. 

(B)4.7.4.2  The enclosure shall be free from “dead pockets” when prescribed purge procedures 
are followed. 

(C)4.7.4.3  Observation ports shall be provided to allow visual inspection of the combustion 
chamber, igniter and burner flames (including the ignition zone), overfire air ports, reburn 
injectors, and stoker grates. 

4.6.2.3.2.2  7.5 Air Supply Subsystem. The air supply subsystem shall meet the requirements in 
4.6.2.3.2.27.5.1(A) through 4.6.2.3.2.27.5.4(D). 

(A)4.7.5.1  The air supply equipment shall be sized and arranged to ensure a continuous airflow 
for all operating conditions on the unit. 

(B)4.7.5.2*  The arrangement of air inlets, ductwork, and air preheaters shall be designed to 
minimize contamination of the air supply by flue gas, water, fuel(s), and other materials as a 
result of either intentional or accidental discharges. 

(C)4.7.5.3  Drain and access openings shall be provided and shall be accessible. 

(D)4.7.5.4  The air supply equipment shall be capable of continuing the required airflow during 
anticipated combustion chamber pressure pulsations. 

4.6.2.3.2.37.6 Fuel Supply Subsystem.  Fuel supplies and main fuel-burning subsystems shall 
meet the applicable requirements in Chapters 5 through 10 for specific systems. 

4.6.2.3.2.47.7 Ignition Subsystem.*  The ignition subsystem shall meet the requirements of 
4.6.2.3.2.47.7.1(A) through 4.6.2.3.2.47.7.13(M). 

(A)4.7.7.1  The ignition subsystem shall be sized and arranged to ignite the main burner input 
within the limitation of the igniter classification as follows:                   

(1)  It shall be verified through testing that the igniters furnished meet the requirements of 
the class specified in the design. 

(2)  Igniters shall be designated as Class 1, Class 2, or Class 3 as defined in 3.3.84.1, 
3.3.84.2, and 3.3.84.3 and as verified by test.        

(B)4.7.7.2  Class 1 igniters shall be permitted to be used as Class 2 or Class 3 igniters. Class 2 
igniters shall be permitted to be used as Class 3 igniters. 

(C)4.7.7.3  Where Class 2 igniters are used, the burner shall be operated under controlled 
conditions to limit the potential for abnormal operation, as well as to limit the charge of fuel in 
the event that ignition does not occur during light-off. 

(D)4.7.7.4  Class 2 igniters shall not be used to ignite the main fuel under uncontrolled or 
abnormal conditions. 

(E)  4.7.7.5 Where Class 3 igniters are used, the igniter shall be turned off as a part of the burner 
light-off procedure when the time trial for ignition of the main burner has expired, to ensure that 
the main flame is not dependent on ignition support from the igniter. 

(F)4.7.7.6  Class 2 igniters shall not be used to extend the turndown range but shall be permitted 
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to be used to support ignition under low-load or adverse operating conditions. 

(G)4.7.7.7  Class 3 igniters shall not be used to support ignition or to extend the burner turndown 
range. 

(H)4.7.7.8  Class 3 special igniters shall not be used unless supervision of the individual main 
burner flame is provided. Class 3 special igniters shall be permitted to be used without 
supervision of the individual main burner flame while the main burner is being scavenged. 

(I)4.7.7.9*  Where Class 1 and Class 2 igniters are used, the tests described in 6.6.3.2.2, 
6.7.3.2.2, and 6.8.3.2.2 shall also be performed with the ignition subsystem in service to verify 
that the igniters furnished meet the requirements of the class specified in the design.  

(J)4.7.7.10  Tests shall be performed to determine transient limits in the ignition air and fuel 
supplies or in the main air and fuel supplies that do not extinguish the igniter flame or reduce the 
igniter's ability to perform its intended function or adversely affect other burners and igniters in 
operation. 

(K)4.7.7.11  Igniters shall be permanently installed under the following conditions:                   

(1)  They shall be supervised to verify that the requirements of 4.6.2.3.2.4(A)7.7.1 and 
4.6.2.3.2.4(B)7.7.2 are met. 

(2)  This supervision shall include igniter capacity and individual igniter flame monitoring. 

(3)  The capacity shall be measured by igniter header pressure as a minimum. 

(4)  On single burner boilers, igniters shall not require supervision of igniter capacity.        

(L)4.7.7.12  The ignition equipment shall be located in an environment free of excessive heat 
and accessible for maintenance. 

(M)4.7.7.13  All igniter safety shutoff valves shall be located to minimize the volume of fuel that 
is downstream of the valve in the individual igniter fuel lines or that could flow by gravity into 
the combustion chamber after an emergency shutdown or a burner shutdown. 

4.6.2.3.2.57.8 Combustion Products Removal Subsystem.  The combustion products removal 
subsystem shall meet the following requirements of 4.7.8.1 through 4.7.8.6:.                   

(1)4.7.8.1  The flue gas ducts, fans, and stack shall be sized and arranged to remove the 
products of combustion at the same rate at which they are generated by the fuel-burning process 
during operation of the unit. 

(2)4.7.8.2  Drain and access openings shall be provided and shall be accessible. 

(3)4.7.8.3  The flue gas ducts shall be designed so that they do not contribute to combustion 
chamber pulsations. 

(4)4.7.8.4  Components common to more than one boiler or HRSG shall not limit the rate of 
removal of products of combustion generated during the operation of all boilers or HRSGs. 

(5)4.7.8.5  Boilers that share a common component between the furnace outlet and the stack 
shall have provisions to bypass the common component for unit purge. 

(6)4.7.8.6  Where the common component does not contain a possible ignition source, a 
bypass shall not be required.        

4.6.2.3.38   Multiple Boilers. 
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4.6.2.3.38.1  Where multiple boilers are supplied from the same fuel supply source, there shall be 
a means of manual isolation for each boiler. 

4.6.2.3.38.2  Dedicated safety shutoff valving, with related alarm, interlock, and control 
instrumentation, shall be provided for each boiler. 

4.6.2.49 Gaseous Vent System Requirements. 

4.6.2.49.1*  The discharge from atmospheric vents shall be located so that there is no possibility 
of the discharged gas being drawn into a combustion air intake, ventilating system, or windows 
of the boiler or HRSG room or adjacent buildings and shall be extended above the boiler or 
HRSG and adjacent structures so that gaseous discharge does not present a hazard. 

4.6.2.49.2  Vent line sizes and vent valve port diameters shall not be less than the values shown 
in Table 4.6.2.4.29.2. 

Table 4.6.2.49.2  Vent Sizes 
Fuel Line Size  Minimum Vent Line Size 

NPS (in.) DN (mm)  NPS (in.) DN (mm) 

1½ 40  ¾ 20 

2 50  1 25 
2½ to 3 65 to 80  1¼ 32 

3½ 90  1½ 40 
4 to 5 100 to 125  2 50 

6 150  2½ 65 
7 175  3 80 
8 200  3½ 90 

>8 >200  Vent internal cross-sectional area 15 % of the fuel 
line internal cross-sectional area 

 

4.6.2.49.3  The vent lines from individual burners shall be permitted to be manifolded together, 
and vent lines from individual igniters shall be permitted to be manifolded together. 

4.6.2.49.3.1  Burner vents shall not be manifolded with igniter vents or lance vents in any 
combination. 

4.6.2.49.3.2  Header vents shall be permitted to be manifolded with other header vents only 
where they are operated and tripped in parallel. 

4.6.2.49.3.3  Vents of headers served from different pressure-reducing stations shall not be 
manifolded. 

4.6.2.49.3.4  Vent systems of different boilers or HRSGs shall not be manifolded. 

4.6.2.49.3.5  Vents of systems operating at different pressure levels shall not be manifolded. 

4.6.2.49.3.6  Vents of systems using different fuel sources shall not be manifolded. 

4.6.2.49.4  The cross-sectional area of the manifold line shall not be less than the greater of the 
following:                   

(1)  The cross-sectional area of the largest vent plus 50 percent of the sum of the cross-
sectional areas of the additional vent lines 
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(2)  The sum of the cross-sectional areas of the two largest vent lines        

4.10 Fuel System Piping. 
4.6.2.510.1 Fuel Gas Piping Systems. Fuel gas piping material and system design shall be in 
accordance with NFPA 54, National Fuel Gas Code (for fuel gas piping inside industrial and 
institutional buildings), ASME B31.1, Power Piping (for fuel gas piping in power applications), 
or ASME B31.3, Process Piping (for fuel gas piping in process applications). 
4.6.2.610.2 Fuel Oil Piping Systems. Fuel oil piping materials and system design shall be in 
accordance with NFPA 31, Standard for the Installation of Oil-Burning Equipment (for fuel oil 
piping inside industrial or institutional buildings), ASME B31.1, Power Piping (for fuel oil 
piping in power applications), or ASME B31.3, Process Piping (for fuel oil piping in process 
applications). 
4.10.3* Flue Gas Path Auxiliary Systems — Fuel and Feedstock Piping. Positive means to 
prevent leakage of fuel or feedstock into an idle furnace or flue gas path shall be provided.  
4.10.3.1  For gaseous fuels or feedstocks, provisions shall include a double block and vent valve 
arrangement on the fuel or feedstock supply, separate from any other double block and vent 
valve arrangements for other systems.  
4.10.3.2  For gaseous fuels or feedstocks, a double block and vent valve arrangement shall be 
provided in the fuel or feedstock line associated with each flue gas path injection point.  
4.10.3.3  For liquid or blown-in powder fuels or feedstocks, provisions shall include a double 
block valve arrangement on the fuel or feedstock supply, separate from any other double block 
valve arrangements for other systems. 

4.6.311 Burner Management System Logic. 

4.6.311.1  General Requirements. 

4.6.311.1.1  The burner management system logic shall provide outputs in a particular sequence 
in response to external inputs and internal logic. 

4.6.311.1.2  The logic system for burner management shall be designed specifically so that a 
single failure in that system does not prevent an appropriate shutdown. 

4.6.311.2* Specific Requirements. 

4.6.311.2.1 General. As a minimum, the requirements of 4.6.3.2.111.2.1 through 4.6.3.2.811.2.8 
shall be included in the design to ensure that a logic system for burner management meets the 
intent of these requirements. 

4.6.311.2.2* Alarms. Alarms shall be generated to indicate equipment malfunction, hazardous 
conditions, and misoperation. 

4.6.311.2.3 Failure Effects. The logic system designer shall evaluate the failure modes of 
components, and as a minimum the following failures shall be evaluated and addressed:                   

(1)  Interruptions, excursions, dips, recoveries, transients, and partial losses of power 

(2)  Memory corruption and losses 

(3)  Information transfer corruption and losses 

(4)  Inputs and outputs (fail-on, fail-off) 

(5)  Signals that are unreadable or not being read 



85/F2010/LCP211/ROP 

9 

 

(6)  Failure to address errors 

(7)  Processor faults 

(8)  Relay coil failure 

(9)  Relay contact failure (fail-on, fail-off) 

(10)  Timer failure        

4.6.311.2.4* Design. The design of the logic system for burner management shall include and 
accommodate the following requirements:                   

(1)  Diagnostics shall be included in the design to monitor processor logic function. 
(2)  Logic system failure shall not preclude proper operator intervention. 
(3)  Logic shall be protected from unauthorized changes. 
(4)  Logic shall not be changed while the associated equipment is in operation. 
(5)  System response time (throughput) shall be short to prevent negative effects on the 

application. 
(6)  Protection from the effects of noise shall prevent false operation. 
(7)  No single component failure within the logic system shall prevent a mandatory master 

fuel trip. 
(8)  The operator shall be provided with a dedicated manual switch(es) that shall actuate the 

master fuel trip relay independently and directly. 
(9)  At least one manual switch referenced in 4.6.311.2.4(8) shall be identified and located 

remotely where it can be reached in case of emergency. 
(10)*  The logic system shall be monitored for failure.  
(11)  Failure of the logic system shall require a fuel trip for all equipment supervised by the 

failed logic system.        

4.6.311.2.5 Requirement for Independence. 

4.6.311.2.5.1  The burner management system shall be provided with independent logic, 
independent logic solving hardware, independent input/output systems, and independent power 
supplies and shall be a functionally and physically separate device from other logic systems. 
4.6.311.2.5.2  For single burner boilers, boiler control systems shall be permitted to be combined 
with the burner management system under one of the following conditions:  

(1)*  If the fuel/air ratio is controlled externally from the boiler control system 
(2)  If the combined boiler control system and burner management system is specifically 

listed or labeled for the application 

4.6.311.2.5.3  The burner management safety functions shall include, but shall not be limited to, 
purge interlocks and timing, mandatory safety shutdowns, trial timing for ignition, and flame 
monitoring. 

4.6.311.2.5.4  The logic system shall be limited to one boiler or HRSG. 

4.6.311.2.5.5  The same hardware type used for burner management systems shall be permitted 
to be used for other logic systems. 

4.6.311.2.5.6  Data highway communications between the burner management system and other 
systems shall be permitted. 

4.6.311.2.5.7  Signals that initiate mandatory master fuel trips shall be hard wired. 
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4.6.311.2.6 Momentary Closing of Fuel Valves. 

4.6.311.2.6.1  Logic sequences or devices intended to cause a safety shutdown, once initiated, 
shall cause a burner or master fuel trip, as applicable, and shall require operator action prior to 
resuming operation of the affected burner(s). 

4.6.311.2.6.2  No logic sequence or device shall be permitted that allows momentary closing and 
subsequent inadvertent reopening of the main or ignition fuel valves. 

4.6.311.2.7 Circuit Devices. No momentary contact or automatic resetting device, control, or 
switch that can cause chattering or cycling of the safety shutoff valves shall be installed in the 
wiring between the load side (terminal) of the primary or programming control and the main or 
ignition fuel valves. 

4.6.311.2.8 Documentation. Documentation shall be provided to the owner and the operator, 
indicating that all safety devices and logic meet the requirements of the application. 

 
4.6.412 Flame Monitoring and Tripping Systems. Additional requirements concerning flame 
detection associated with each type of steam generator covered by this code are given in the 
respective chapters. 

4.6.412.1 Functional Requirements. The basic requirements of any flame monitoring and 
tripping system shall be as follows:                   

(1)  Combustion instability situations shall be brought to the attention of the operator for 
remedial action. 

(2)  An emergency shutdown of the involved equipment shall be automatically initiated 
upon detection of serious combustion problems that will lead to the accumulation of 
unburned fuel.        

4.12.2 System Objectives. 

4.12.2.1  System objectives shall be developed that include those requirements that are 
specifically related to the combustion conditions typical for particular combustion chamber 
configurations, burner or firing systems, and fuel characteristics. 

4.12.2.2  Such objectives shall be consistent with the individual manufacturer's design 
philosophy. 

4.6.412.2 3 Flame Detection. 

4.6.412.23.1 Flame Detector Sighting. 

4.6.412.23.1.1  Flame detector sighting shall be a factor in the initial design. 

4.6.412.23.1.2  Field tests shall be required to establish optimum sighting angles of burners or 
nozzles and to check the effective angular range of flame detectors in relation to burners or 
nozzles. 

4.6.412.23.2 Clean Air Supply. Clean air, where necessary, shall be supplied to minimize 
problems with dirty detector lenses. 

4.6.412.23.3 Self-Checking of Flame Detectors. Where flame-sensing detectors can fail in the 
flame-proven mode, self-checking features shall be provided to ensure that the failure of any 
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single component cannot result in a false indication of flame. 

4.6.412.23.4* Reduced Emissions Control Effects. 

4.6.412.23.4.1  Flame detector selection, sighting, and location shall be re-evaluated in 
accordance with 4.6.4.2 following implementation of methods or installation of equipment to 
reduce the emission of air pollutants. 

4.6.412.23.4.2  When changes made to reduce the emission of air pollutants affect flame 
characteristics, main burners shall be tested for the limits of stable flame. 

4.6.412.23.5 Flame Proving. 
4.6.412.23.5.1  A flame detector shall not use any mechanical, electrical, or electronic means to 
force the flame detector into a “flame not detected” mode as part of the igniter and/or burner 
starting sequence. 
4.6.412.23.5.2  A flame detector shall prove ignition of the associated fuel by proving “flame not 
detected” prior to introduction of that fuel to that igniter or burner and proving “flame detected” 
after introduction of that fuel to that igniter or burner.  
4.6.412.23.5.3  An igniter flame detector shall not be required to prove “flame not detected” if 
the associated burner is proven in service and the associated igniter is out of service.  
4.6.412.23.5.4  A burner flame detector shall not be required to prove “flame not detected” if an 
associated Class 1 igniter is proven in service.  
4.6.412.23.5.5  The igniter flame detector(s) and/or the burner flame detector(s) shall not be 
required to prove “flame not detected” after the boiler load has been elevated to the point that it 
is no longer possible to achieve individual flame discrimination.  
4.6.412.23.5.6  The boiler load specified in 4.6.412.23.5.5 shall be proven by test as the load 
level at which individual igniter and/or burner flame discrimination is no longer possible, but in 
no case shall be less than that for which tests show that complete combustion will occur. 

4.6.4.3 System Objectives. 

4.6.4.3.1  System objectives shall be developed that include those requirements that are 
specifically related to the combustion conditions typical for particular combustion chamber 
configurations, burner or firing systems, and fuel characteristics. 

4.6.4.3.2  Such objectives shall be consistent with the individual manufacturer's design 
philosophy. 

4.6.513* Combustion Control System. 

4.6.513.1 Functional Requirements. 

4.6.513.1.1  The combustion control system shall regulate the inputs into the combustion 
chamber to ensure continuous combustion and stable flame under all operating conditions. 

4.6.513.1.2  Draft control, where applicable, shall be coordinated with the combustion control 
system. 

4.6.513.1.3*  On multiple burner boilers, equipment shall be provided and procedures shall be 
established to maintain the air-fuel ratio within design limits at each burner. 

4.6.513.1.3.1  The equipment and procedures shall not be required to be a part of the combustion 
control system. 
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4.6.513.1.4  Boiler or HRSG control systems shall be permitted to be combined for more than 
one boiler or HRSG where separated from the burner management system. 

4.6.513.2 System Requirements. 

4.6.513.2.1*  Except as noted in 4.6.513.2.2, under no circumstances shall the airflow demand be 
less than the purge rate. 

4.6.513.2.2  For single burner boilers, airflow demand shall not be reduced below the low limit 
of the fuel-burning system as determined by the burner manufacturer and verified by operating 
test. 

4.6.513.2.3  The fuel demand shall not increase the fuel input(s) above the available airflow. 

4.6.513.2.4  Airflow demand shall not reduce airflow below that required by the actual fuel 
input(s). 

4.6.513.2.5  The fuel demand shall not exceed the capability of the operating draft fans. 

4.6.513.2.6  If the loss or shutdown of a draft fan causes the fuel demand to be greater than the 
capacity of the fans in service, the fuel(s) shall be rapidly reduced to a value that can be 
accommodated. 

4.6.513.2.7 Measurements. 

4.6.513.2.7.1  Measurements used in the combustion control system shall be accurate and 
reproducible to maintain stable firing conditions. 

4.6.513.2.7.2  Pressure, temperature, density, and/or viscosity corrections shall be employed, as 
applicable, to meet the requirement of 4.6.513.2.7.1. 

4.6.513.2.8  Where multiple fuels are fired, the fuel inputs shall be totalized on the basis of their 
relative heat values. 

4.6.513.2.9  The total heat input to a given burner or combustion zone shall not exceed the 
maximum limits specified by the boiler or HRSG manufacturer. 

4.6.513.2.10*  Means shall be provided to enable the operator to adjust the air-fuel ratio for all 
boilers consistent with the fuel(s) being fired. 

4.6.513.2.11  The equipment selection and the design of the combustion control system shall 
facilitate the on-line calibration, testing, and maintenance requirements described in 4.4.1. 

4.6.513.2.12  The rate of increase of reburn fuel injection shall not exceed the response 
capability of the main combustion control system. 

4.6.513.3 Additional Requirements. 

4.6.5.13.3.1  Any logic commands from the burner management system shall take precedence 
over the combustion control system. 

4.6.513.3.2  Where applicable, automatic control of airflow shall not be permitted unless the 
draft control is maintained in automatic control. 

4.6.513.3.3* Automatic Control. 

4.6.513.3.3.1  Automatic control of the fuel input(s) shall not be permitted unless the airflow is 
maintained in automatic control. 

4.6.513.3.3.2  For HRSGs designed and operated in accordance with Chapter 8, automatic 
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control of fuel inputs shall be permitted without automatic control of airflow. 

4.6.513.3.4  The combustion control system shall neither automatically increase nor decrease a 
fuel input beyond the fuel-burning system's operating range as determined by the manufacturer 
and verified by operating test. 

4.6.513.3.5  The combustion control system shall not reduce the fuel feed to a pulverizer below 
the minimum feed rate established by the pulverizer manufacturer for the manufacturer's 
specified design fuel. 

4.6.513.3.5.1  For fuels with ignition characteristics different from those of the manufacturer's 
design fuel, the combustion control system shall not reduce the fuel feed rate below the value 
that ensures stable and self-sustaining combustion at the burners served by the pulverizer. 

4.6.513.3.5.2  The minimum feed rate shall be determined by operational tests for fuels not 
conforming to the fuel specifications used by the manufacturer in the design of the pulverizer 
system. 

4.6.614 Power Supplies. Precautions shall be taken to ensure the availability of a failure-free 
power supply (electric or pneumatic) to all control and safety devices. 

4.6.715 Operating Information. 

4.6.715.1  As a minimum, continuous trend display of steam flow, feed water flow rate, total fuel 
flow rate, and total airflow rate as a percentage of the maximum unit load, drum level, final 
steam temperature, main steam pressure, and furnace or combustion chamber draft shall be 
simultaneously available at the operating location. 

4.6.715.1.1  For single burner package boilers, minimum continuous trend display shall include 
steam flow, airflow, drum level, steam pressure, and, where applicable, the furnace draft. 

4.6.715.2  Alarms and indicators shall be grouped operationally and shall be visible to the 
operator to allow access to operational devices. 

4.6.715.3  All emergency alarm indicators, push buttons, and selector switches shall be visible to 
the operator, labeled clearly, and protected to avoid inadvertent actuation. 

4.6.715.4  All control functions shall be grouped for accessibility and in proximity to their 
associated alarm and indication devices. 

4.6.715.5*  Where video display units (VDUs) are used, data shall be displayed on monitor 
screens in a logical, operational grouping to minimize the number of keystroke operations 
needed to respond to system upsets. 

4.6.715.6  Where VDUs are used, alarm functions shall be prioritized to appear on the monitor 
screen upon being sensed, regardless of any information already displayed. 

4.6.816* Selective Catalytic Reduction. 

4.6.816.1  Where selective catalytic reduction (SCR) systems are selected for NOx emission 
control, they shall be integrated into the design of the boiler system, HRSG, or combustion 
turbine exhaust system to operate in the flue gas temperature range required. 

4.6.816.2  Areas in which either anhydrous or aqueous ammonia is stored or piped shall be 
ventilated to preclude toxic or flammable concentration. 
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4.6.816.3  Areas in which anhydrous ammonia is stored or piped shall meet the requirements of 
ANSI K61.1, Safety Requirements for the Storage and Handling of Anhydrous Ammonia. 

4.6.9* Flue Gas Path Auxiliary Systems — Fuel and Feedstock Piping. Positive means to 
prevent leakage of fuel or feedstock into an idle furnace or flue gas path shall be provided.  
4.6.9.1  For gaseous fuels or feedstocks, provisions shall include a double block and vent valve 
arrangement on the fuel or feedstock supply, separate from any other double block and vent 
valve arrangements for other systems.  
4.6.9.2  For gaseous fuels or feedstocks, a double block and vent valve arrangement shall be 
provided in the fuel or feedstock line associated with each flue gas path injection point.  
4.6.9.3  For liquid or blown-in powder fuels or feedstocks, provisions shall include a double 
block valve arrangement on the fuel or feedstock supply, separate from any other double block 
valve arrangements for other systems. 

 

NOTE: Cross-References in subsequent chapters have not been updated.  All other cross-
references will be updated if the proposal is accepted by the TC. 
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_______________________________________________________________________________________________
85-21     Log #15  BCS-FUN

_______________________________________________________________________________________________
Dale P. Evely, Southern Company Services, Inc.

Revise text to read as follows:

Except for periods when the main burner is being scavenged, Class 3 special igniters shall not be used unless
supervision of the individual main burner flame is provided. Class 3 special igniters shall be permitted to be used without
supervision of the individual main burner flame while the main burner is being scavenged.

This text had been reworded from a previous edition of the Code to eliminate an exception (section
1.9.2.3.2.d.7 of the 2001 Edition).  This resulted in two sentences in the same code paragraph that appear to be in
conflict.  The rewording here proposed is intended to eliminate any confusion in regards to this requirement.

_______________________________________________________________________________________________
85-22     Log #16  BCS-FUN

_______________________________________________________________________________________________
Dale P. Evely, Southern Company Services, Inc.

Revise text to read as follows:

(5) Boilers that share a common component between the furnace outlet and the stack shall have provisions to bypass
the common component for unit purge when the common component contains a possible ignition source.
(6) Where the common component does not contain a possible ignition source, a bypass shall not be required.

This text had been reworded from a previous edition of the Code to eliminate an exception (section
1.9.2.3.2.e.5 of the 2001 Edition).  This resulted in two separate sentences in the same code paragraph and made it
unclear that the second sentence was meant to override the first sentence.  The rewording here proposed is intended to
eliminate any confusion in regards to this requirement.

_______________________________________________________________________________________________
85-23     Log #82  BCS-FUN

_______________________________________________________________________________________________
John Van Name, URS - Washington Division

Revise text as follows:
(6) Where the common component does not contain a possible ignition source, a bypass shall not be required, as long

as the requirements contained in 6.5.3.2 Open-Flow Air Path and 6.4.2.3.4.3 (C) are met.
When two or more boiler outlets are tied together, it is possible to pressurize this connection point

either by design or excursion.  Positive pressure at the connection point eliminates an open air path and also permits
products of combustion from a running unit to enter a starting unit or a unit experiencing an emergency shutdown with
loss of fans. A pressurized connection point also creates a safety issue for maintenance and inspection entries into a
shutdown unit requiring emergency maintenance. A means of natural draft must always be provided for the emergency
condition to slowly purge the remaining products of combustion. Water seals block a natural draft flow path. ID fans with
positive discharge pressures keep the connection point pressurized above atmospheric pressure at all times.

The proposal is not appropriate for inclusion in chapter 4 as it is specific to one type of
equipment covered by the code.  It would also not be appropriate for chapter four to refer to requirements in an
equipment chapter.  The proposal is referred to the MBB TC for inclusion in chapter 6.

16Printed on  6/17/2009
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_______________________________________________________________________________________________
85-24     Log #17  BCS-FUN

_______________________________________________________________________________________________
Dale P. Evely, Southern Company Services, Inc.

Revise text to read as follows:
The vent lines from headers shall be permitted to be manifolded together, the vent lines from individual

burners shall be permitted to be manifolded together, and vent lines from individual igniters shall be permitted to be
manifolded together with the following restrictions:

(1) Burner vents shall not be manifolded with igniter vents or lance vents in any combination.
(2) Header vents shall be permitted to be manifolded with other header vents only where they are

operated and tripped in parallel.
(3) Vents of headers served from different pressure reducing stations shall not be manifolded.
(4) Vent systems of different boilers or HRSGs shall not be manifolded.
(5) Vents of systems operating at different pressure levels shall not be manifolded.
(6) Vents of systems using different fuel sources shall not be manifolded.

This text had been reworded from a previous edition of the Code to eliminate multiple exceptions
(section 1.9.2.4.2 of the 2001 Edition).  This resulted in confusion as to requirements because it was no longer obvious
that the sub-sections were meant to override the requirement in the main section.  The rewording here proposed is
intended to eliminate any confusion in regards to the requirements for manifolding of vent lines.

Revise entire proposal as follows:

Vents from systems operating at different pressure levels shall not be permitted to be manifolded
together.

Vents from systems served from different pressure reducing stations shall not be manifolded together.
Vents from different boilers or HRSGs shall not be permitted to be manifolded together.
Vents from systems using different fuel sources shall not be permitted to be manifolded together.
Header vents shall only be permitted to be manifolded together with other header vents and only

when operated and tripped in parallel.
Burner vents shall only be permitted to be manifolded together with other burner vents.
Igniter vents shall only be permitted to be manifolded together with other igniter vents.
Lance vents shall only be permitted to be manifolded together with other lance vents.

Agree in principle, however the original proposal as written deleted the requirement for not
manifolding headers, burners, igniters, and lance vent lines together.
Changed "header" to "systems" in 4.6.2.4.3.2 because individual pressure reducing valves are sometimes used on

burners and not just header systems.
New language also better conforms to the NFPA manual of style.

17Printed on  6/17/2009
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_______________________________________________________________________________________________
85-25     Log #25  BCS-FUN

_______________________________________________________________________________________________
Dale P. Evely, Southern Company Services, Inc.

Add text as follows:
The burner management system interlock and alarm functions shall be initiated by one or more of the

following:
(1) Dedicated process switches independent of other control functions and signals
(2) One or both of two continuously variable process signals exceeding a preset value
(3) The median of three continuously variable process signals exceeding a preset value

When multiple continuously variable process signals are provided to initiate interlock or alarm functions
those signals shall be monitored in comparison to each other by divergence or other fault diagnostic alarms.

When multiple continuously variable process signals are provided to initiate interlock or alarm functions the
provided signals shall be generated by individual sensing devices connected to separate process taps.

This is a refinement of language that currently exists in section 8.7.4.1.6 of the Code but which should
also be applicable to all boiler and combustion systems.  Continuously variable process signals are preferred by many
over discrete process switches because they can be monitored to assure that they are continuing to respond to changes
in the process.  Modern continuously variable devices also are less prone to drift than process switches and thus
provide a better indicator of the process parameter they are monitoring.

_______________________________________________________________________________________________
85-26     Log #77  BCS-FUN

_______________________________________________________________________________________________
G. F. Gilman, SIS-Tech

New text to read as follows:
4.6.3.2.3 (2) Memory corruption and Losses *
Add to Annex: The software for the programmable system shall reside in a form of nonvolatile storage (memory) that

retains information on loss of system power.
Provide a definition.

Add new text to read as follows:
4.6.3.2.4(12)  Logic shall be maintained either in nonvolatile storage or in other memory that retains information on the

loss of system power.
The TC agrees with the submitter that further clarification regarding logic retention is warranted,

but feels that it belongs in the mandatory section of the code.  The basic text was extracted from section 8.7.5 of the
2007 edition of the code.

18Printed on  6/17/2009
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_______________________________________________________________________________________________
85-27     Log #92  BCS-FUN

_______________________________________________________________________________________________
Celso G. Schmidt, Forney Corporation

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

permits it to be reset. Whenever the master fuel trip relay (s) is operated, it shall directly remove all fuel inputs from the
furnace in a redundant path with the soft master fuel trip which will trip all outputs to fuel related devices. The master
fuel trip relay contacts shall not only trip the fuel headers but all individual fuel related equipment and shall de-energize
all spark igniters and all ignition devices within the unit and flue gas path.
A.4.6.3.2.4 (12) The main hardware master fuel trip relay shall be a fail-safe relay with mechanically linked contacts to

prevent the reclosing of the normally closed contact if a normally open contact is welded.
The master fuel trip relay is not addressed properly in the Chapter 4, common to all boilers and HRSGs.

This proposal intends to make the existing requirements for MBB common to all boilers and HRSGs.
The proposal for the Annex A intends to utilize safe relays for the master fuel trip application. These relays meet IEC
947-5-1-I. There are several manufacturers in the market and some relays are tamper resistant.

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

19Printed on  6/17/2009



Report on Proposals  –  November 2010 NFPA 85
_______________________________________________________________________________________________
85-28     Log #9  BCS-FUN

_______________________________________________________________________________________________
Thomas B. George, March USA Inc.

Revise text to read as follows:
4.6.3.2.5 Requirement for Independence.
(A) The burner management system shall be provided with independent logic, independent input/output systems, and

independent power supplies and shall be a functionally and physically separate device from other logic systems, such
as the boiler or HRSG control system. The Burner Management System shall meet the requirements of Failure Effects
(4.6.3.2.3) and Design (4.6.3.2.4).
(B) For single burner boilers, boiler control systems shall be permitted to be combined with the burner management

system only if the fuel/air ratio is controlled externally from the boiler control system (e.g., locked fuel/air ratio with
mechanical positioning type system). An individual Master Fuel Trip shall be provided for each boiler or HRSG.
(C) The burner management safety functions shall include, but shall not be limited to, purge interlocks and timing,

mandatory safety shutdowns, trial timing for ignition, and flame monitoring. All mandatory fuel trip signals shall be
hardwired so as to not rely on digital communication paths.
(D) The logic system shall be limited to one steam generator. Burner Management input/output system for individual

boiler or HRSG shall be partitioned in separate input/output cards from any other logic system.
(E) The same hardware type used for burner management systems shall be permitted to be used for other logic

systems. If the Burner Management System for an individual boiler or HRSG is integrated with other control systems for
the same boiler or HRSG the following requirements shall be satisfied:
1. Requirements of 4.6.3.2.5(a) through (d) shall be satisfied.
2. Requirements for operability (i.e., control, status, and alarms) shall not interfere with or compromise the Burner

Management System.
3. Requirement for communication with other control system and operator interface shall not interfere with or

compromise the Burner Management System.
4. Failure of signal communications shall be detectable and logic shall be made fail-safe.
5. Requirement for integrated system power shall be permitted provided that the Burner Management System is

designed for fail-safe shutdown on loss of power without operator intervention.
6. Requirement for common configurations tool shall be permitted provided that security access is provided to the

Burner Management System and that requirements of 4.6.3.2.4(3) and 4.6.3.2.4(4) are satisfied.
(F) Data highway communications between the burner management system and other systems shall be permitted. If

the Burner Management System is combined with other boiler or HRSG control systems or other Burner Management
System in the same logic system device the following requirements shall be satisfied:
1. Requirements of 4.6.3.2.5(a) through (e) shall be satisfied.
2. Requirement for functional separation of the Burner Management System from the other control system or other

Burner Management System to the extent that the functional integrity of the Burner Management System is not
compromised.
(G) Signals that initiate mandatory master fuel trips shall be hard wired. For single burner boilers, boiler control

systems shall be permitted to be combined with the burner management system under one of the following conditions:
1.* If the fuel/air ratio is controlled externally from the boiler control system.
2. If the combined boiler control system and burner management system is specifically listed or labeled for the

application.
A.4.6.3.2.5(G)1 An independent fuel/air ratio control can consist of a mechanical positioning-type, pressure balance

ratio control or similar system.
The above legislative text addresses the following proposals:
Proposal Log Chapter Committee ROP Action Task Group Recommended Action
85-38 #12 BCS-FUN Accept in Principle Reject
85-39 #60 BCS-FUN Reject Accept in Principle
85-40 #9a BCS-FUN Reject Accept in Principle
85-41 #1a BCS-FUN Reject Accept in Principle
85-42 #1b BCS-FUN Reject Accept in Principle
85-43 #9b BCS-SBB Reject Accept in Principle
85-44 #61a BCS-FUN Reject Accept in Principle
85-45 #61b BCS-SBB Reject Accept in Principle
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85-47 #43 BCS-FUN Reject Accept in Principle
85-48 #83 BCS-FUN Reject Accept in Principle
85-51 #32 BCS-FUN Accept Reject

Proposal 85-46 is to alter the label "steam generator" to "boiler or HRSG" and does not address the issue of
independency. The legislative language below has been altered to incorporate the change proposed and accepted in
the ROP stage by the BCS-FUN.

85-46 #CP203 BCS-FUN Accept Accept
The Fundamentals of Combustion System Hazards Technical Committee formed a task group to

address a number of proposals to revise 4.6.3.2.5, all of which addressed the issue of Burner Management System
independence. The existing language for 4.6.3.2.5 used the methodology of independence to provide reliability. This
approach, however, does not guarantee that the designed system is reliable, nor does it allow for new technologies and
design approaches. The proposed language in this comment provides criteria for the competent designer to provide
systems meeting the functional requirements of the code.
This comment and substantiation should be referred to for all of the following proposals:
Proposal Log Chapter Committee ROP Action Task Group Recommended Action
85-38 #12 BCS-FUN Accept in Principle Reject
85-39 #60 BCS-FUN Reject Accept in Principle
85-40 #9a BCS-FUN Reject Accept in Principle
85-41 #1a BCS-FUN Reject Accept in Principle
85-42 #1b BCS-FUN Reject Accept in Principle
85-43 #9b BCS-SBB Reject Accept in Principle
85-44 #61a BCS-FUN Reject Accept in Principle
85-45 #61b BCS-SBB Reject Accept in Principle
85-47 #43 BCS-FUN Reject Accept in Principle
85-48 #83 BCS-FUN Reject Accept in Principle
85-51 #32 BCS-FUN Accept Reject

The proposal effectively removes the requirement for independence, which is not acceptable to
the TC.  The TC action on Proposal 85-29 (Log #56) is the preferred approach to the requirement for independence.
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_______________________________________________________________________________________________
85-29     Log #56  BCS-FUN

_______________________________________________________________________________________________
Dale P. Evely, Southern Company Services, Inc.

Revise text to read as follows:
4.6.3.2.5 Requirement for Independence.
4.6.3.2.5.1* The burner management system shall be provided in accordance with the requirements of sections

4.6.3.2.5.2 through 4.6.3.2.5.8 of this Code or, with the approval of the authority having jurisdiction, with an alternate
design which meets the intent of these requirements and is based on a documented life-cycle system reliability analysis
incorporating safety integrity level (SIL) for safety instrumented systems (SIS).
A.4.6.3.2.5.1 A methodology for achieving a life-cycle system reliability analysis is to use a process that includes

Safety Integrity Level (SIL) determination and a Safety Instrumented System (SIS) design and implementation
consistent with the ISA 84 standard series or the IEC (EN) 61508 and IEC (EN) 61511 standards. It should be noted that
the intent of the independence requirements in sections 4.6.3.2.5.2 through 4.6.3.2.5.8 of this Code includes providing
separation of systems to reduce the risk of damaging human errors, providing layers of protection to further reduce risk
by having dedicated protection functions in the burner management system and passive protection features which keep
the process parameters within limits in the process control systems, providing long term flexibility and cost effectiveness
to the owner of the burner management system by not potentially extending the other requirements of section 4.6.3 to
the process control system functions, and providing reduction in risks through elimination of common mode failures,
including localized fires or other damaging environmental conditions, that would be associated with not having
independent systems.
4.6.3.2.5.12 Except as noted in 4.6.3.2.5.3, the burner management system shall be provided with independent logic,

independent logic solving hardware, independent input/output systems, and independent power supplies and shall be a
functionally and physically separate device from other logic systems.
4.6.3.2.5.23 For single burner boilers, boiler control systems shall be permitted to be combined with the burner

management system under one of the following conditions:
(1)* If the fuel/air ratio is controlled externally from the boiler control system
(2) If the combined boiler control system and burner management system is specifically listed or labeled for the

application
4.6.3.2.5.34 The burner management safety functions shall include, but shall not be limited to, purge interlocks and

timing, mandatory safety shutdowns, trial timing for ignition, and flame monitoring.
4.6.3.2.5.45 The logic system shall be limited to one boiler or HRSG.
4.6.3.2.5.56 The same hardware type used for burner management systems shall be permitted to be used for other

logic systems.
4.6.3.2.5.67 Data highway communications between the burner management system and other systems shall be

permitted.
4.6.3.2.5.78 Signals that initiate mandatory master fuel trips and any operator initiated master fuel trips (operator

pushbutton) shall be hardwired hard wired.

The above legislative text has been developed to address the intent of the Proposal 85-28 (Log #9)
against this Code section that was held from the last revision cycle due to a lack of public review. This proposal was
developed by an NFPA 85 Fundamentals Technical Committee (TC) formed Task Group that included input from a
number of the NFPA 85 technical committees. The rationale for this proposal is as follows:
1. The existing text in NFPA 85 has provided a satisfactory history of safe and reliable burner management systems

without being cost prohibitive. That being said, there have been many advances in control system hardware, software,
and technology that offer a vast array of alternative approaches and design configurations. To properly understand the
intended and unintended interactions when burner management systems are integrated into such systems requires a
full analysis of the system design, failure modes, reliability, and in some cases, availability. This is the approach taken in
ISA S-84 and EN 61508 and 61511. To pick and choose certain aspects of this analysis and/or system capabilities as
was proposed by the original Task Group on Independence and published in the ROP for the 2007 revision cycle
creates opportunities for unknowingly reducing the reliability and integrity of the burner management system. The above
proposal allows a known and proven approach to burner management systems to remain while permitting alternative
approaches that could include combining the burner management system with other systems for that boiler/HRSG or
other boilers/HRSGs.
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2. The change to paragraph 4.6.3.2.5.2 (formerly 4.6.3.2.5.1) was made to correct how the elimination of an exception

from the 2001 Edition was performed, which resulted in two separate subsections in the same code paragraph and
made it unclear that the second section was meant to override the first section. The rewording here proposed is
intended to eliminate any confusion in regards to this requirement.
3. The change to paragraph 4.6.3.2.5.8 (formerly 4.6.3.2.5.7) is not really new material and has always been the intent

of this Code, one example of which can be seen in Figure 7.9.3.1.1(b). The additional text is only intended to add clarity.
Since an operator initiated MFT can be the final line of defense against an unsafe operating condition, it is important that
signal transmission not be jeopardized by a possible malfunctioning microprocessor-based system. The definition of the
term "hardwired" that was recently accepted by the Fundamentals TC also improves the clarity of this paragraph.

Revise text to read as follows:
4.6.3* Burner Management System Logic.
A.4.6.3 Utilizing the equivalency provision in section 1.5, an alternate design to meet the requirements of the Code

may be accomplished where all the following are provided:
(1) Approval of the authority having jurisdiction,
(2)  A documented hazard analysis that addresses all the requirements of this Code
(3) A documented life-cycle system reliability analysis that addresses all requirements of this Code and incorporates

the appropriate application-based safety integrity level (SIL) for safety instrumented systems (SIS). One methodology for
achieving a life-cycle system reliability analysis is to use a process that includes Safety Integrity Level (SIL)
determination and a Safety Instrumented System (SIS) design and implementation consistent with the ISA 84 standard
series.
The designer or designers have the responsibility to ensure that all of the hazards identified in this Code are

adequately addressed in the alternate design.
It should be noted that the intent of the independence requirements in sections 4.6.4.1 through 4.6.4.7 of this Code

include:
Providing separation of burner management system from other systems to reduce the risk of human errors
Providing layers of protection and security to reduce risk by having dedicated protection functions in the burner

management system
Providing reduction in risks through elimination of common mode failures
Providing protective features that independently limit process parameters that compliment other control systems
4.6.43.2.5* Requirement for Independence.
A.4.6.43.2.5 See A.4.6.3 for more information.
4.6.43.2.5.1 Except as noted in 4.6.43.2.5.2, the burner management system shall be provided with independent logic,

independent logic solving hardware, independent input/output systems, and independent power supplies and shall be a
functionally and physically separate device from other logic systems.
4.6.43.2.5.2 For single burner boilers, boiler control systems shall be permitted to be combined with the burner
management system under one of the following conditions:
(1)* If the fuel/air ratio is controlled externally from the boiler control system
(2) If the combined boiler control system and burner management system is specifically listed or labeled for the

application
4.6.43.2.5.3 The burner management safety functions shall include, but shall not be limited to, purge interlocks and
timing, mandatory safety shutdowns, trial timing for ignition, and flame monitoring.
4.6.43.2.5.4 The logic system shall be limited to one boiler or HRSG.
4.6.43.2.5.5 The same hardware type used for burner management systems shall be permitted to be used for other

logic systems.
4.6.43.2.5.6 Data highway communications between the burner management system and other systems shall be

permitted.
4.6.43.2.5.7 Signals and the manually operated devices specified in 4.6.3.2.4(8) that initiate mandatory master fuel trips

shall be hardwired hard wired.
Note: These changes are in addition to Proposal 85-31 (Log #18), Proposal 85-8 (Log #CP208) (already incorporated),

Proposal 85-32 (Log #87) and Proposal 85-33 (Log #88) (not incorporated).
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The TC accepted the annex material provided by the submitter, but felt that it was more

appropriately addressed to section 4.6.3.  The TC added to the submitters Annex material to clarify for the user the
intent of the requirement for independence so that it would be properly considered if any alternate designs were
considered.  The TC added a cross-reference to paragraph A.4.6.3 in (new) 4.6.4. so that users of both sections would
reference this guidance.  The proposed 4.6.3.2.5.1 was not accepted as it was not applicable once the annex material
had been relocated and revised.  Paragraph 4.6.4.7 was modified to allow "soft" operator initiated MFTs in addition to
the required hardwired operator initiated MFTs.  Other proposed modifications were accepted.  The paragraph
numbering was changed to be in accordance with TC actions on Proposal 85-8 (Log #CP208).

_______________________________________________________________________________________________
85-30     Log #91  BCS-FUN

_______________________________________________________________________________________________
Celso G. Schmidt, Forney Corporation

Revise text to read as follows:
For small boilers and HRSG's, the boiler control system shall be permitted to be combined with the burner

management system under all of the fallowing conditions:
(1) The burner management system is designed for fail-safe operation
(2) The control strategy for the BMS and for the BCS shall be developed in separate control areas inside the logic

solver. Each one of these areas shall have dedicated security levels to limit access to authorized personnel. For each of
these control areas, the memory and processor loading shall not be less than 60% at the time the job is commissioned
(3) The burner management system and the boiler control system I/O shall have a functional separation without

sharing any common I/O module
(4) The BMS and the BCS I/O power distribution shall retain independence and shall be permanently and clearly

identified
(5) All I/O modules shall have a time-out feature independent of the logic solver. The BMS outputs shall go to a

safe-state on loss of communication for a period no longer than 4 seconds
(6) The BMS configuration shall be protected from an accidental change from the mass edit feature
(7) If the combined system contains foreign device interfaces, the BMS shall be protected from malicious attacks from

these devices by a firewall appliance or by adopting a NERC CIP safety protocol
The burner management safety functions shall include, but shall not be limited to, purge interlocks and

timing, mandatory safety shutdowns, trial timing for ignition, and flame monitoring.
The logic system shall be limited to one boiler or HRSG.
The same hardware type used for burner management system shall be permitted to be used for other

logic systems.
Data highway communications between the burner management system and other systems shall be

permitted.
Signals that initiate mandatory master fuel trips shall be hard wired.

During the last Fundamentals Technical Committee Meeting on July 15-16, I was assigned with a task
to investigate the need for tighter hardware and software restrictions for logic solvers, related with the exceptions to the
requirement for independence. I am proposing one additional exception to the requirement for independence instead of
modifying entirely the paragraph 4.6.3.2.5. I am also proposing to limit this exception to small boilers and HSRG's,
because large boilers require individual logic solvers for the BMS and BCS due to the size of the application programs.
Large boilers also have a large amount of I/O that makes the BMS/BCS combination less attractive and probably less
safe. In order to be more specific, the committee can propose a limitation based in the fuel input rating of some amount
of megawatts, 250 million Btu/hr for example.

The proposal removes the requirement for independence for small boilers and HRSGs but does
not define what a "small" boiler or HRSG is. The committee action on 85-29 (Log #56) is the preferred approach to the
requirement for independence.
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_______________________________________________________________________________________________
85-31     Log #18  BCS-FUN

_______________________________________________________________________________________________
Dale P. Evely, Southern Company Services, Inc.

Revise text to read as follows:
Except as noted in 4.6.3.2.5.2, the The burner management system shall be provided with independent

logic, independent logic solving hardware, independent input/output systems, and independent power supplies and shall
be a functionally and physically separate device from other logic systems.

For single burner boilers, boiler control systems shall be permitted to be combined with the burner
management system under one of the following conditions:
(1)*If the fuel/air ratio is controlled externally from the boiler control system
(2) If the combined boiler control system and burner management system is specifically listed or labeled for the

application

This text had been reworded from a previous edition of the Code to eliminate an exception (section
1.9.3.2.3 of the 2001 Edition).  This resulted in two separate subsections in the same code paragraph and made it
unclear that the second section was meant to override the first section.  The rewording here proposed is intended to
eliminate any confusion in regards to this requirement.

_______________________________________________________________________________________________
85-32     Log #87  BCS-FUN

_______________________________________________________________________________________________
Ted Jablkowski, Fives North American Combustion, Inc.

Revise text to read as follows:
4.6.3.2.5.6 Data highway Network communications between the burner management system and other systems shall

be permitted. The network communicating with other systems shall not be the same network the BMS uses to
communicate with its I/O.

"Data Highway" is proprietary technology of Allen Bradley. This Code should not specify the
technology of a single supplier.

This change is in addition to Proposal 85-8 (Log #CP208), which has already been incorporated.
4.6.43.2.5.6 Data highway Network communications between the burner management system and other systems shall
be permitted. The network communicating with other systems shall not be the same network the burner management
system uses to communicate with its input/output hardware.

The TC believes that network communications is clearer.  The TC spelled out the abbreviations
in this proposal.
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_______________________________________________________________________________________________
85-33     Log #88  BCS-FUN

_______________________________________________________________________________________________
Ted Jablkowski, Fives North American Combustion, Inc.

New and revise text to read as follows:
4.6.3.2.5.7* Signals that initiate mandatory master fuel trips and any operator initiated master fuel trips shall be hard

wired implemented in a manor that is compliant with this Code.
4.6.3.2.5.7 Signals that initiate mandatory master fuel trips include all safety interlocks and the flame supervision

and can originate directly from interlocks wired in electrical series or from a compliant PLC based logic system. An
operator pushbutton is an example of an operator initiated master fuel trip.

1) The existing language is unclear. It can be interpreted to mean that no logic used to initiate a master
fuel trip can originate in or be processed in compliant PLC based Burner Management System.
2) Hardwired is not defined.

These changes are in addition to Proposal 85-8 (Log #CP208) and Proposal 85-29  (Log #56).
Revise text to read as follows:
4.6.43.2.5.7* Signals that initiate mandatory master fuel trips and any operator initiated master fuel trips shall be hard

wired.
4.6.43.2.5.7 Signals that initiate mandatory master fuel trips originate directly from hardwired interlocks or from

signals developed by the burner management system logic.
The required operator initiated trip (e.g. pushbutton or manual switch) is required to be hardwired directly to the master
fuel trip relay and may be wired as an input to the burner management system logic as well.

The TC has already addressed the proposal to 4.6.3.2.5.7 in Proposal 85-29 (Log #56).  The
TC agrees that the annex material is relevant and useful, although the TC made some modifications.

_______________________________________________________________________________________________
85-34     Log #74  BCS-FUN

_______________________________________________________________________________________________
Celso G. Schmidt, Forney Corporation

Revise text to read as follows:
4.6.4.2.5.2 A flame detector shall prove ignition of the associated fuel by proving both igniter "flame not detected" and

burner "flame not detected" prior to introduction of that fuel to that igniter or burner and proving "flame detected" after
the introduction of that fuel to that igniter or burner.

This revised text intends to correct the wrong code interpretation of paragraph 4.6.4.2.5.2 related with
multi burner boilers when separate flame detectors are used for igniter and burner flames. The present text allows for
starting the igniter provided "no igniter flame is detected" on that igniter when the main burner flame detector could be
detecting flames from other burners. Despite the igniter being Class 1, the burner flame detector must discriminate
among the other burners. The only opportunity to prove "flame not detected" to the igniter and to the associated burner
is prior to the introduction of fuel to that igniter and to that burner.
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_______________________________________________________________________________________________
85-35     Log #10  BCS-FUN

_______________________________________________________________________________________________
Michael C. Polagye, FM Global

Insert a new 4.6.5.1.5 as follows:
4.6.5.1.5  Valves and dampers used to maintain air/fuel ratio shall have local external visual indication of position.

As noted in the Committee’s Substantiation, the submitter’s reason for creating the proposal
addresses a valid safety issue that applies to both control valves and dampers and should not be limited to
multiple-burner boilers.   The new paragraph number for the text in this comment addresses these concerns.

Although the committee agrees that the addition of external visual indications is advantageous,
it does not warrant being a specific requirement of the fundamentals section of the Code. Committee agrees with the
TCC's position, and this material is not appropriate for the fundamental chapters and should be considered by the
individual TCs for their individual chapters.

_______________________________________________________________________________________________
85-36     Log #43  BCS-FUN

_______________________________________________________________________________________________
Tom Russell, Honeywell

Revise text as follows:
Except as noted in 4.6.5.2.2 under no circumstances shall airflow demand be less than the purge rate.

The issue of purging needs to be clarified.  Does the purge rate need to be fixed or can it be variable,
the code is ambiguous on this topic.  The code permits a boiler to be purged at various airflow rates, but it implies that
whatever airflow rate is used for purging now becomes the minimum value to which airflow can be controlled.  These
changes permit purging at rates above the minimum and then permit airflow to be reduced to the minimum.

The current intent, as described in section A.4.6.5.2.1, is that the purge rate established by the
designer/operator becomes the "purge rate" and that is the de facto minimum.  Further, the use of the word "minimum"
in this section would imply that there is an acceptable range, which is not the case.

_______________________________________________________________________________________________
85-37     Log #19  BCS-FUN

_______________________________________________________________________________________________
Dale P. Evely, Southern Company Services, Inc.

Revise text to read as follows:

Except as noted in 4.6.5.3.3.2, automatic Automatic control of the fuel input(s) shall not be permitted
unless the airflow is maintained in automatic control.

For HRSGs designed and operated in accordance with Chapter 8, automatic control of fuel inputs shall be
permitted without automatic control of airflow.

This text had been reworded from a previous edition of the Code to eliminate an exception (section
1.9.5.3.3 of the 2001 Edition).  This resulted in two separate subsections in the same code paragraph and made it
unclear that the second section was meant to override the first section.  The rewording here proposed is intended to
eliminate any confusion in regards to this requirement.
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_______________________________________________________________________________________________
85-38     Log #20  BCS-FUN

_______________________________________________________________________________________________
Dale P. Evely, Southern Company Services, Inc.

Revise text to read as follows:
As a minimum, except as noted in 4.6.7.1.1, continuous trend display of steam flow, feed water flow rate, total

fuel flow rate, and total airflow rate as a percentage of the maximum unit load, drum level, final steam temperature, main
steam pressure, and furnace combustion chamber draft shall be simultaneously available at the operating location.

For single burner package boilers, minimum continuous trend display shall include steam flow, airflow, drum
level, steam pressure, and, where applicable, the furnace draft.

This text had been reworded from a previous edition of the Code to eliminate an exception (section
1.9.7 of the 2001 Edition).  This resulted in two separate subsections in the same code paragraph and made it unclear
that the second section was meant to override the first section.  The rewording here proposed is intended to eliminate
any confusion in regards to this requirement.

Revise proposal as follows:
As a minimum, e Except as noted in 4.6.7.1.1, continuous trend display of steam flow, feed water flow rate,

total fuel flow rate, and total airflow rate as a percentage of the maximum unit load, drum level, final steam temperature,
main steam pressure, and furnace combustion chamber draft shall be simultaneously available at the operating location.

For single burner package boilers, minimum continuous trend display shall include steam flow, airflow, drum
level, steam pressure, and, where applicable, the furnace draft.

Editorial revisions. The term "as a minimum" is redundant because the code is a minimum.

_______________________________________________________________________________________________
85-39     Log #65  BCS-FUN

_______________________________________________________________________________________________
Michael C. Polagye, FM Global

Revise text as follows:
For single burner package boilers, minimum continuous trend display shall include steam flow, fuel flow,

airflow, drum level, steam pressure, and, where applicable, the furnace draft.
Historically, the trending of steam flow and air flow has been used as index of air-fuel ratio and for

alerting operators to changes in "locked settings" of the air to fuel ratio control. However, current single-burner boilers
operate at low excess air and in the event of a change in a "locked setting" that results in reduced air flow, there will be
a nearly corresponding decrease in steam flow coupled with an increase in unburned fuel. Without a fuel flow trend
continuously displayed with the other trends required in 4.6.7.1.1 this condition may not be recognized.

Revise text to read as follows:
For single burner package boilers, minimum continuous trend display shall include steam flow, fuel flow,

airflow, drum level, steam pressure, and, where applicable, the furnace draft.
These changes are in addition to the change in Proposal 85-38 (Log #20).  The phrase

"package boilers" is not used anywhere else in the code and may cause confusion.  The TC accepts the submitter's
substantiation for the addition of "fuel flow".
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_______________________________________________________________________________________________
85-40     Log #CP202  BCS-FUN

_______________________________________________________________________________________________
Technical Committee on Fundamentals of Combustion Systems Hazards,

A.4.6.2.3.1 Incorrect valve and damper positions on air/fuel ratio systems can rapidly result in
hazardous conditions. During setup, commissioning, and operation, it is necessary to verify that valves and dampers
used to maintain air/fuel ratio are in the correct position. It is also important to ensure that valves/dampers and their
actuators are properly aligned. A means of local external visual position confirmation should be provided to assist with
this important task.  This could be implemented using manufacturer provided markings, a notch on a wafer valve stem,
or an appropriately located reference mark added by the user.

As a part of rejection of Proposal 85-1 (Log #CP201), the committee agrees that the addition of
external visual indications is advantageous, although it does not warrant being a specific requirement of the
fundamentals section of the Code. Annex material has been created to provide guidance to users of the Code and to
address intent of the submitter's concern regarding Proposal 85-1 (Log #CP201).

_______________________________________________________________________________________________
85-41     Log #71  BCS-FUN

_______________________________________________________________________________________________
David A. Cowdrick, Tampa Electric Company

Add new text as follows:
J.6 Hazardous Energy Control Program
Equipment and systems covered by this standard can have high energy - mechanical, electrical, hydraulic, thermal,

chemical, pneumatic, radiation, etc. - which may be potentially hazardous. Each facility should have a hazardous energy
control (HEC) program in accordance with OSHA Standards to prevent the unexpected release of these potentially
hazardous energies during the maintenance, operation and servicing of equipment and systems. 'The program should
consist of a comprehensive set of equipment-specific HEC procedures. The program should also include personnel
training requirements and guidelines for periodic review of the procedures.
Specific HEC procedures should be established and implemented for the shutdown, isolation, tagout, verification and

setup for return to service of each piece of equipment and/or system.
When changes are made to equipment or systems, HEC procedures for them should be reviewed and revised as

necessary. Since control system changes often can be made easily through programming modifications, special
attention should be provided to such changes to assure that impacts to the HEC procedures for equipment or systems
are properly considered and addressed.

Appendix J is non-mandatory language regarding safety during maintenance, operation and servicing.
HEC programs are required by OSHA and would apply to boilers covered by NFPA 85. Appendix J was silent regarding
HEC procedures and it is believed a reference to HEC programs and OSHA would be helpful to facility personnel.
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