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whether or not you concur with the committee’s actions on the proposals.  Reasons must 
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Please do not vote negatively because of editorial errors.  However, please bring such 

errors to my attention for action. 

 

Please complete and return your ballot as soon as possible but no later than Thursday, 

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

Moreau-Correia, e-mail to jmoreaucorreia@nfpa.org  or fax to 617-984-7110.   

 

The return of ballots is required by the Regulations Governing Committee Projects.   

 

Attachment:  Proposals  
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Report on Proposals  –  November 2010 NFPA 85
_______________________________________________________________________________________________
85-7     Log #CP104  BCS-HRS

_______________________________________________________________________________________________
Technical Committee on Heat Recovery Steam Generators,

Update the references to NFPA 30 and 70 in section 2.2 to reflect the current (2008) edition.
The references should be updated to direct users to the current editions of the applicable standards

named in NFPA 85 chapter 8.
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_______________________________________________________________________________________________
85-8     Log #79a  BCS-HRS

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

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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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:
The satisfactory isolation of all fuel systems connected to the HRSG where a combustion turbine purge

credit is being used.
The Fundamentals TC rejected the proposed definition because, although we understand that

it was intended to be a complementary proposal to 85-1 (Log #CP 201), 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.
HRS TC Statement:  The TC agrees that 8.4.2.2.1(8) is a valuable addition to the code.  The TC rejected the fast start of
the duct burner during fresh air firing because fresh air firing is equivalent to operating the HRSG as a boiler, and
therefore purging of the enclosure is required before lighting off the duct burner.  Remaining material has been
incorporated in concept in 85-9 (Log #CP101) and 85-12 (Log #83).
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_______________________________________________________________________________________________
85-19     Log #CP106  BCS-HRS

_______________________________________________________________________________________________
Technical Committee on Heat Recovery Steam Generators,

Add new text to read as follows:
3.3.159 Transmitter. Any device which converts process measurements from a sensor into a variable signal to be

received by a display, control, or protective device.
The TC expanded the definition proposed by the BCS-FUN TC because Chapter 8 allows transmitters

to be used for protective devices, which are independent of control devices.

_______________________________________________________________________________________________
85-35     Log #92b  BCS-HRS

_______________________________________________________________________________________________
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.

Add new text to read as follow:
(12) The master fuel trip shall stay tripped until the system purge interlock permits the master fuel trip to be reset.

The Fundamentals TC feels that this requirement, which comes from the MBB chapter, is
more appropriately to be considered by the TCs 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 TCs for use in
clarifying the applicable coverage.

HRS TC Statement:  The HRS TC agrees with the submitter that the master fuel trip must remain tripped until it is
permitted to be reset, and agrees that this should apply to all equipment under the scope of NFPA 85.  However, the
HRS TC believes that the concept of a hardware relay is not consistent with chapter 8.  The requirements of chapter 8
are based on functional requirements that are permitted to be implemented through software.  Therefore, the TC
recommends deletion of the annex material, which is prescriptive and refers to mechanical components.
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_______________________________________________________________________________________________
85-106     Log #28  BCS-HRS

_______________________________________________________________________________________________
Philip F. Souers, Siemens Power Generation Inc.

Add new text as follows:
Chapter 8 does not apply to combustion turbines that do not have HRSGs and do not have restrictions in the exhaust

flow path.
Recent changes in this Chapter and in Chapter 3 (3.3.38) have unintentionally caused simple cycle

gas turbines with no emission control equipment to be subject to the Code.

Committee Accepts the proposer's idea but feels that revising the definition of 3.3.38 better meets the intent of the
submitter.

Revise existing 3.3.38 to read as follows:
An HRSG, heat exchanger, or emissions control system alone or in

combination and their associated ductwork between the combustion turbine exhaust and the stack inlet.
Committee Accepts the proposer's idea but feels that revising the definition of 3.3.38 and the

change made in 85-107 (Log #CP102) meets the intent of the submitter.

_______________________________________________________________________________________________
85-107     Log #CP102  BCS-HRS

_______________________________________________________________________________________________
Technical Committee on Heat Recovery Steam Generators,

Entirely revise 8.1.1 to read as follows and delete sections 8.1.2 and 8.1.3. Renumber subsequent
sections accordingly.

Chapter 8 shall apply to all fired and unfired heat recovery steam generator (HRSG) systems or other
combustion turbine exhaust systems and their associated combustion turbines.

This change, along with the new definition for combustion turbine exhaust system 85-106 (Log #28),
makes it clear Chapter 8 does not apply to simple cycle combustion turbines that exhaust directly to a stack with no
intervening components or equipment.
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_______________________________________________________________________________________________
85-108     Log #14  BCS-HRS

_______________________________________________________________________________________________
Andrew C. Allen, Progress Energy

Revise text to read as follows:
Add to 8.4.2 Combustion Turbine:
8.4.2.1.3 Flame Detection.
8.4.2.1.3.1 Combustor Supervision.  The combustion system of the combustion turbine shall be supervised and on

detection of loss of flame, the associated combustor safety shutoff valve shall close automatically.
8.4.2.1.3.2  Redundant Flame Detectors.
(A) Where two or more flame detectors are fitted to each combustion system, the flame detectors shall be arranged to

alarm on loss of flame from one detector, and to trip the system on loss of flame from more than 1/2 of the detectors in
the system.

(B) With one detector out of service, the remaining detector(s) shall trip the system on loss of flame detection.
Add to 8.7.4.3 Duct Burner Master Fuel Trip:
Between (3) & (4):
(4) Combustion turbine loss of flame except for systems operating as defined in 8.10 2.4.

Recently, one combustion turbine manufacturer has been supplying new large frame combustion
turbines for power generation without direct flame supervision and flame detection.  The manufacturer has chosen to
infer presence of flame through monitoring of generator power, yielding a delayed signal.  The writer is aware of one
instance of a CT flame out and subsequent HRSG explosion event in 2005 at Brazos Electric Cooperative in Cleburne
Texas.  The writer suspects, but can not confirm that lack of adequate flame supervision and detection on the
combustion turbine was a significant contributing factor in the event.

Since the writer is involved in the design and construction of a similar combustion turbine and HRSG with duct burning
at another facility, review of NFPA Codes 85 Chapter 8 and NFPA 37 revealed inconsistencies in flame supervision and
detection requirements between duct burning equipment and combustion turbine equipment connected to the same
system and enclosure.

The writer feels strongly that the lack of direct flame supervision and detection requirements on the combustion turbine
creates potential risk of HRSG explosion on a system with duct firing in a combustion turbine flame out event.  The
writer is proposing the additional wording to NFPA 85 Chapter 8 and is also submitting a proposal for revised wording to
NFPA 37 in an attempt to address this concern.

The committee rejects the material related to Part A because flame detection in the combustion
turbine is not within the scope of NFPA 85 or this Chapter. The committee rejects the material related to Part B because
the combustion turbine control system determines the parameters for loss of flame and trips the combustion turbine; and
this in turn trips the duct burner.
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_______________________________________________________________________________________________
85-109     Log #CP101  BCS-HRS

_______________________________________________________________________________________________
Technical Committee on Heat Recovery Steam Generators,

Revise text to read as follows:
8.4.2.1.1.1 Two stop valves or equivalent valves in series, with proof of closure, shall be provided in each fuel line to

the combustion turbine. 8.4.2.1.1.2 Means shall be provided to prevent or relieve excess pressure between these two
valves.(Double block and drain)

8.4.2.1.1.2 Three stop valves or equivalent valves in series, with proof of closure, shall be provided in each fuel line to
the combustion turbine for units with combustion turbine purge credit provisions in accordance with 8.8.4.6. Means shall
be provided to prevent or relieve excess pressure between these valves. (Triple block and double drain)

8.4.2.1.2.1 Two stop valves or equivalent valves in series, with proof of closure, shall be provided in the line to the
combustion turbine. 8.4.2.1.2.2 An automatic vent valve shall be provided between the two valves. (Double block and
vent)

8.4.2.1.2.2 Three stop valves or equivalent valves in series, with proof of closure, shall be provided in each fuel line to
the combustion turbine for units with combustion turbine purge credit provisions in accordance with 8.8.4.6.  Automatic
vent valves shall be provided between these valves. (Triple block and double vent)

.  Three stop valves or equivalent valves in series, with
proof of closure, shall be provided in each fuel line to the duct burner for units with combustion turbine purge credit
provisions in accordance with 8.8.4.6. Automatic vent valves shall be provided between these valves. The most
downstream valve for a duct burner installation shall be located in each burner line (runner) in accordance with
8.4.3.2.1.11.

Three stop valves or equivalent valves in series, with
proof of closure, shall be provided in each fuel line to the duct burner for units with combustion turbine purge credit
provisions in accordance with 8.8.4.6. Means shall be provided to prevent or relieve excess pressure between these
valves.

(Renumber subsequent paragraphs)
Revise 8.8.4.1 as follows:

. The purge of the combustion turbine shall be in accordance with the
manufacturer's instructions and with the requirements of 8.8.4.2 or 8.8.4.6.

Add a new 8.8.4.6 as follows:
Following a Combustion Turbine Normal Shutdown, Combustion Turbine

Purge Credit is allowed for the next start up event provided that one of the following systems is incorporated for each
combustion turbine and duct burner fuel system. In addition a positive means to prevent leakage of ammonia into the
idle HRSG or other combustion turbine exhaust system shall be provided in accordance with Section 4.6.9.

8.8.4.6.1* System 1 Gaseous Fuels  Triple Block and Double Vent valve arrangement in accordance with the following
requirements:

1)* Combustion turbine normal shutdown.
2) Fuel gas block and vent valve positions shall be continuously monitored. If continuous monitoring is lost or any valve

deviates from its assigned position, Purge Credit is lost and subsequent start of the Combustion Turbine requires a
Combustion Turbine Purge prior to light-off in accordance with 8.8.4.2.

3) Pressures in the two double block and vent pipe sections shall be continuously monitored. If continuous monitoring
is lost or either pressure indicates leakage, Purge Credit is lost and subsequent start of the Combustion Turbine
requires a Combustion Turbine Purge prior to light-off in accordance with 8.8.4.2.

4)* Prior to each start and following each normal shutdown, block valves shall be validated for gas leak tightness via a
valve-proving system. As a minimum the most downstream block valve shall be valve proved during the start up
sequence and the middle block valve shall be valve proved during the shutdown sequence. The most downstream block
valve shall only be tested when airflow is passing through the combustion turbine.

5) Combustion Turbine Purge Credit period shall not exceed eight (8) days (192 hours). If a Combustion Turbine Purge
in accordance with 8.8.4.2 is performed during the eight (8) day period, the Combustion Turbine Purge Credit is
reinitiated for an eight (8) day period.

A.8.8.4.6.1
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***(Insert Figure A.8.8.4.6.1 Here)***

A.8.8.4.6.1(1) The combustion turbine normal shutdown includes sufficient post purge airflow to satisfy the
requirements of the combustion turbine purge.

A.8.8.4.6.1(4) [See Figure A.8.8.4.6.1] The following test sequences are examples of a valve-proving system for a
specific combustion turbine that satisfies the requirements of 8.8.4.6.1(4). For each application, the allowable pressure
rise or pressure decay and allowed times shown below need to be determined as a function of valve class leakage and
pipe section volume.

Test sequence during shutdown:
During any shutdown condition both Gas Vent Valves (V4 and V5) will be opened and the three fuel block valves (V1,
V2, and V3) will be closed when the fuel system control logic shuts off the fuel. To test V2, close both vent valves (V4
and V5) and open V1. Monitor the pipe section between the middle and most downstream block valves (V2 and V3) for
a pressure increase; not more than a 10 PSI pressure increase in 30 seconds is allowed. Failure of this test will indicate
a failure or leak in the middle block valve (V2) has possibly occurred and will prevent satisfying a combustion turbine
purge credit.

Test sequence during startup:
Prior to any startup sequence both Gas Vent Valves (V4 and V5) will be open and the three fuel block valves (V1, V2,
and V3) will be closed. To test V3 during the startup sequence, close both vent valves (V4 and V5) and open V1 and V2.
Close V1 and V2 and open V4. Monitor the pipe section between the middle and most downstream block valves (V2 and
V3) for a pressure decrease; not more than a 10 PSI pressure decrease in 30 seconds is allowed. Failure of this test will
indicate a failure or leak in the most downstream block valve (V3) has possibly occurred and will prevent starting the
combustion turbine without a full purge. The owner is cautioned about firing the combustion turbine in this condition due
to the potential hazards that could result from operation with valve leakage above design. Following completion of the
test, valve V5 is opened.

8.8.4.6.2* System 2 Gaseous Fuels with pressurized pipe section.  Triple Block and Double Vent valve arrangement
filled with an inert gas or air and maintained at a pressure that prevents gaseous fuel from entering the Combustion
Turbine or duct burner in accordance with the following requirements:

1)* Combustion turbine normal shutdown.
2) Air or inert gas shall be introduced to create and maintain a pressurized pipe section between the middle and most

downstream block valves.
3) Fuel gas block and vent valve positions shall be continuously monitored. If continuous monitoring is lost or any valve

deviates from its assigned position, Purge Credit is lost and subsequent start of the Combustion Turbine requires a
Combustion Turbine Purge prior to light-off in accordance with 8.8.4.2.

4) Pressures in the two double block and vent pipe sections shall be continuously monitored. If the continuous
monitoring is lost or the pressure downstream of the middle block valve decreases to less than 3 psid above the
upstream pressure, Purge Credit is lost and subsequent start of the Combustion Turbine requires a Combustion Turbine
Purge prior to light-off in accordance with 8.8.4.2.

5) Combustion Turbine Purge Credit period is maintained as long as the conditions in 8.8.4.6.2 (2), (3), and (4) are
met.

6) Provisions shall be made to ensure that fuel cannot enter the air or inert gas supply line at any time.
A.8.8.4.6.2

***(Insert Figure A.8.8.4.6.2 Here)***

A.8.8.4.6.2(1) See A.8.8.4.6.1(1)

8.8.4.6.3* System 3 Liquid Fuels with pressurized pipe section.  Triple Block and Double Drain valve arrangement filled
with an inert gas or air and maintained at a pressure that prevents liquid fuel from entering the Combustion Turbine or
duct burner in accordance with the following requirements:

1)* Combustion turbine normal shutdown.
2) Air or inert gas shall be introduced to create and maintain a pressurized pipe section between the middle and most

downstream block valves.
3) Liquid fuel block and drain valve positions shall be continuously monitored. If continuous monitoring is lost or any

valve deviates from its assigned position, Purge Credit is lost and subsequent start of the Combustion Turbine requires
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a Combustion Turbine Purge prior to light-off in accordance with 8.8.4.2.

4) Pressures in the two double block and drain pipe sections shall be continuously monitored. If the continuous
monitoring is lost or the pressure downstream of the middle block valve decreases to less than 3 psid above the
upstream pressure, Purge Credit is lost and subsequent start of the Combustion Turbine requires a Combustion Turbine
Purge prior to light-off in accordance with 8.8.4.2.

5) Combustion Turbine Purge Credit period is maintained as long as the conditions in 8.8.4.6.3 (2), (3), and (4) are
met.

6) Provisions shall be made to ensure that fuel cannot enter the air or inert gas supply line at any time.
A.8.8.4.6.3

***(Insert Figure A.8.8.4.6.3 Here)***

A.8.8.4.6.3(1) See A.8.8.4.6.1(1)

8.8.7.3 When the unit (combustion turbine and duct burner) is being taken out of service, the combustion turbine load
shall be reduced in accordance with the manufacturer’s shutdown procedures.

8.8.7.43.1 Required steam flow shall be maintained through the superheater.
8.8.7.53.2 Leakage of fuel into the unit shall be prevented.
8.8.7.4 When establishing a combustion turbine purge credit in accordance with 8.8.4.6.2, the following procedure shall

be implemented for gaseous fuels (System 2):
(A) Open both vent valves of the duct burner fuel supply.
(B) Admit the blocking medium to purge any remaining fuel until the fuel level is less than 25% of the LEL.
(C) Close the downstream (header) vent valve.
(D) Establish and maintain the required blocking pressure.
8.8.7.5 When establishing a combustion turbine purge credit in accordance with 8.8.4.6.3, the following procedure shall

be implemented for liquid fuels (System 3) after scavenging in accordance with section 8.8.2.6:
(A) Open both drain valves of the duct burner fuel supply.
(B) Admit the blocking medium to purge any remaining fuel.
(C) Close the downstream (header) drain valve.
(D) Establish and maintain the required blocking pressure.

Engineering calculations and experience determined that a purge credit lasting up to 8 days will
provide a safe non-hazardous start up condition (system 1).  From rigorous engineering and reliability studies, multiple
simultaneous faults would need to occur before full line supply pressure could be upstream of the last gas block valve.
If full line pressure is upstream of the most downstream block valve, it would take more than 24 days for gas in the
exhaust to build to dangerous levels (greater than 25 percent of the Lower Explosive Limit).  Therefore, a purge credit
that is not to exceed an 8 day window provides a three-times margin of safety.

There is no time limit for systems with an inert or air gas plug system (system 2 or 3).  An inert or air gas plug system is
equivalent to having a spool piece removed in the fuel supply system.  Therefore, there is no requirement to limit the
purge credit window.

The combustion turbine fuel train hardware requirements were also applied to the duct burner fuel train.
The combustion turbine purge credit can reduce the required start-up time and thermally-induced stress on the HRSG

by not requiring a full HRSG/exhaust system purge immediately prior to start-up.
Three psid provides a measurable differential without excessive blocking gas consumption.  In addition, the three psid
threshold has been evaluated and is not sensitive to gas entering the exhaust.  This threshold has been successfully
deployed in the field by at least one manufacturer.
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_______________________________________________________________________________________________
85-110     Log #CP105  BCS-HRS

_______________________________________________________________________________________________
Technical Committee on Heat Recovery Steam Generators,

Revise text to read as follows:
8.7.4.1.6 Interlock functions shall be initiated by one or more of the following:
(1) A switches or transmitter independent of control functions and signals.

The TC added the phrase "or transmitter" to clarify the provision in light of 85-15 (Log #CP203) and
85-18 (Log #CP204) which will add definitions for switch and transmitter to Chapter 3.  It is the intent of the TC to allow a
single transmitter to be used if independent of control functions.  Editorially, the terminology was changed to singular to
clarify the intent of the provision that a single switch or transmitter is adequate.

_______________________________________________________________________________________________
85-111     Log #67  BCS-HRS

_______________________________________________________________________________________________
Randy J. Kleen, General Electric Company

Combustion turbine exhaust system per 3.3.38 definition depicts the duct work of HRSG and/or
SCR exhaust systems shall be purged. No problem here.

All ductwork from the combustion turbine exhaust to the stack,
including any emission control systems contained within the exhaust flow path.

However, when reading the section in GT purge with HRSG or SCR systems, it depicts that the entire duct work -
inclusive of stack exit shall be purged. Recommend removing the stack exit.

In no case shall the volume in 8.8.4.2.1.2(2) be less than the volume of the HRSG enclosure between the
combustion turbine outlet and the outlet of the first evaporator section in the HRSG. For other combustion turbine
exhaust systems without heat recovery, the purge volume shall extend to the stack exit.

Gas turbine users and OEMs with HRSG or SCR systems should not need to factor in the exhaust
stack for purge volume calculations per intended definition 3.3.38.

Revise text to read as follows:
In no case shall the volume in 8.8.4.2.1.2(2) be less than the volume of the HRSG enclosure between the

combustion turbine outlet and the outlet of the first evaporator section in the HRSG. For other combustion turbine
exhaust systems without heat recovery, the purge volume shall extend to the stack exit.

The TC accepts the proposal of the submitter, noting that the only change proposed is to
delete the word "exit" from section 8.8.4.2.1.3.

12Printed on  8/5/2009



Report on Proposals  –  November 2010 NFPA 85
_______________________________________________________________________________________________
85-112     Log #73  BCS-HRS

_______________________________________________________________________________________________
Randy J. Kleen, General Electric Company

Revise text as follows:
8.8.4.6.2*
4)  Pressures in the two double block and vent pipe sections shall be continuously monitored.  If the continuous

monitoring is lost or the pressure downstream of the middle block valve decreases to less than 25 3 to 5 psi, in
accordance to Manufactures, above the upstream pressure, purge credit is lost and subsequent start of the Combustion
Turbine requires a Combustion Turbine Purge prior to light-off in accordance with 8.8.4.2.

Request: Revise the language in this section to monitor the downstream cavity "High", where
instruments have adequate resolution and also to monitor the Low pressure cavity "Low" sufficient to prove that the low
pressure is below the high pressure.

Reason 1:  The Heavy duty GT team has proposed that the low cavity protection be at 3 to 5 psi based on experience
with the transmitters provided and documented Design practices.   And has set the high cavity pressure to
accommodate GE required proving of blocking medium flow during purge credit formation.

Reason 2:  Manufactures use highly accurate pressure transmitters that have the ability to close the loop accurately on
pressure monitoring points and prove the pressure is maintained 3 to 5 psi continuously.  Transmitter accuracy and
deployment has been proven based on manufactures experience.

This proposal has been incorporated into 85-9 (Log #CP101).
This proposal was in response to action taken during the pre-ROP meeting on 85-9 (Log

#CP101), not to any existing text in the 2007 edition of NFPA 85.  The TC agrees with the submitter that the threshold
pressure should be 3 psid, but did not accept the phrase "in accordance with manufacturer's guidance".  The TC feels
that specifying the minimum differential pressure in the Code is sufficient and all users should defer to manufacturer's
instructions if a higher differential pressure is needed for the equipment design.  This proposal was incorporated into
85-9 (Log #CP101).
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_______________________________________________________________________________________________
85-113     Log #83  BCS-HRS

_______________________________________________________________________________________________
Christopher J. Lech, ALSTOM Power Inc., Don Bairley

Revise text to read as follows:
8.9.2.2 Fired HRSG
8.9.2.2.1 A purge of both the HRSG enclosure and the bypass system shall be completed as required in 8.8.4 prior to

the admission of combustion turbine exhaust gas into HRSG.
8.9.2.2.2 Where HRSG isolation is continuously maintained, the combustion turbine shall be permitted to purge and

operate with combustion turbine exhaust through the bypass stack.
8.9.2.2.2.1 When HRSG isolation is removed, a purge of the HRSG enclosure shall be performed as required by

8.9.2.2.1 .
8.9.2.2.2.2 In the event that the HRSG isolation is disabled and the combustion turbine can continue to be operated

with an exhaust temperature at least 56oC (100oF) lower than the auto ignition temperature of fuels designed for use in
the specific combustion turbine and duct burner, the combustion turbine exhaust gas at this lower temperature shall be
permitted to be used to purge the HRSG.

8.9.2.2.3 If damper(s) operation or other cause(s) results in the exhaust mass flow through the HRSG falling below the
purge rate required in 8.8.5, a repurge as required in 8.8.5 shall be performed prior to lighting the duct burner.

8.9.2.2.4 When it is desired to bypass the HRSG for a period of time and then return the HRSG to service by means of
damper positioning without a power interruption,

8.9.2.2.4.1 A continuous flow of at least the purge rate of exhaust or fresh air shall be maintained through the HRSG
when the combustion turbine is operating.

8.9.2.2.4.2

Block/Bleed Fuel System with following on line checks :
1) Continuously monitor position of fuel gas stop and vent valves by an operating control system , if any valve deviates

from its assigned position, a re-purge as required in 8.9.2.2.1 shall be performed.
2) Continuously monitor pressure in the two double block and bleed cavities by an operating control system and if

pressure increases above “x,” burner purge credit is cancelled, a re-purge as required 8.9.2.2.1 shall be performed.
3) Perform a gas leak test (Bottle Test) prior to each burner start and following each normal shutdown. Test the two

gas block valves and the gas vent valve closest to burner element for high leakage during start-up and shutdown by
monitoring pressure in gas vent line.

Block/Bleed valve system with the cavity closest to burner element filled with an inert gas and
maintained at a pressure that prevents gas from entering the HRSG (two pressure measurements):

1) Continuously monitor position of fuel gas stop and vent valves by an operating control system and if any valve
deviates from its assigned position, a re-purge as required in 8.9.2.2.1 shall be performed.

2) Pressure inside double block and bleed cavities are monitored continuously by an operating control system and if
the pressure in the upstream cavity increases above “x” or the pressure in the inert gas filled cavity decreases below “y”,
a re-purge as required in 8.9.2.2.1 shall be performed.

Block/Bleed valve system with the cavity closest to burner element filled with an inert gas and
maintained at a pressure that prevents gas from entering the HRSG (differential pressure measurement):

1) Continuously monitor position of fuel gas stop and vent valves by an operating control system and if any valve
deviates from its assigned position, a re-purge as required in 8.9.2.2.1 shall be performed.

2) Differential pressure between inert gas cavity and vented cavity is monitored continuously by an operating control
system and if the differential pressure decreases below “y”, a re-purge as required in 8.9.2.2.1 shall be performed.

Description
The gas leak test (Bottle Test) will test the gas block valves (SOV1 and 2) and the gas vent valve (SOV 3) for high

leakage during start-up and shutdown by monitoring PT 2 pressure in the gas vent line.
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Test Sequence during Start-Up
The test will be automatically initiated as part of the start-up sequence. The gas vent valve (SOV 3) will be commanded

shut and the logic will check the status of the downstream gas block valve (SOV 2). If the downstream valve is closed,
the upstream gas block valve (SOV 1) will be opened for 5 seconds (adjustable) to fill the pipe up with gas up to the
downstream gas block valve (SOV 2). If the vent line pressure (PT 2) does differ from the gas fuel pressure (PT 1) in a
certain period of time (adjustable, initially 15 seconds) the duct burner will be shutdown (interlock the start sequence)
and the start-up will be inhibited. An alarm will indicate the failure of the downstream gas block valve (SOV 2). Also
alarms will be displayed if any of the block valves are out of position.

Test Sequence during Shutdown
During any shutdown condition gas vent valve (SOV 3) will be opened when the fuel system control logic cuts the fuel.

Close SOV 3 and monitor PT 2 for pressure increase, not more than 10 psi for 30 seconds (adjustable) is allowed. An
alarm will be displayed if the pressure rises in the vent line. Failure of this test will indicate a failure of leak in the
upstream block valve (SOV 1) has possibly occurred.

Justification
To provide plants with operating flexibility by treating a fired HRSG with a bypass stack as unfired HRSG by isolating

fuel and other sources of combustible material. This system is analogous to combustion turbine purge credit.

Revise text to read as follows:
8.9.2.2 Fired HRSG
8.9.2.2.1 A purge of both the HRSG enclosure and the bypass system shall be completed as required in 8.8.4 prior to

the admission of combustion turbine exhaust gas into HRSG.
8.9.2.2.2 Where HRSG isolation is continuously maintained, the combustion turbine shall be permitted to purge and

operate with combustion turbine exhaust through the bypass stack.
8.9.2.2.2.1 When HRSG isolation is removed, a purge of the HRSG enclosure shall be performed as required by

8.9.2.2.1 except as permitted in 8.9.2.2.4.
8.9.2.2.2.2 In the event that the HRSG isolation is disabled and the combustion turbine can continue to be operated

with an exhaust temperature at least 56oC (100oF) lower than the auto ignition temperature of fuels designed for use in
the specific combustion turbine and duct burner, the combustion turbine exhaust gas at this lower temperature shall be
permitted to be used to purge the HRSG.

8.9.2.2.3 If damper(s) operation or other cause(s) results in the exhaust mass flow through the HRSG falling below the
purge rate required in 8.8.5, a repurge as required in 8.8.5 shall be performed prior to lighting the duct burner.

8.9.2.2.4 When it is desired to bypass the HRSG for a period of time and then return the HRSG to service by means of
damper positioning without a power interruption, one of the following conditions shall be met:

8.9.2.2.4.1 A continuous flow of at least the purge rate of exhaust or fresh air shall be maintained through the HRSG
when the combustion turbine is operating.

8.9.2.2.4.2 The combustion turbine is in operation without trips or misfires and the duct burner fuel system satisfies the
isolation requirements for a combustion turbine purge credit in accordance with 8.8.4.6.

The TC agrees with the submitter's intent.  However, the TC put the bulk of these
requirements in new section 8.8.4.6 as proposed in 85-9 (Log #CP101), and modified the submitter's text accordingly.

15Printed on  8/5/2009




