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M E M O R A N D U M 
 
 
 
TO: NFPA Technical Committee on Gaseous Fire 
 Extinguishing Systems 
 
FROM:  Patti Mucci, Administrative Assistant 
 
DATE:  April 27, 2010 
 
SUBJECT:  NFPA 2001 ROC Letter Ballot 
             
 
The ROC letter ballot for NFPA 2001 is attached.  The ballot is for formally voting on 
whether or not you concur with the committee’s actions on the comments.  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 Tuesday, 
May 11, 2010.  As noted on the ballot form, please return the ballot to Patti Mucci either 
via e-mail to pmucci@nfpa.org or via fax to 617-984-7110.  You may also mail your 
ballot to the attention of Patti Mucci at NFPA, 1 Batterymarch Park, Quincy, MA 02169. 
 
The return of ballots is required by the Regulations Governing Committee Projects.   
 
Attachment:  Comments 



Report on Comments  –  November 2010 NFPA 2001
_______________________________________________________________________________________________
2001-1     Log #2

_______________________________________________________________________________________________
Dale R. Edlbeck, Tyco Fire Suppression & Building Products

2001-8
Change the GWP value for IG-541 in table A.1.6 to 0.

No technical justification was presented for setting the IG-541 GWP value in table A.1.6 at 0.1.
The reference document, Climate Change 2007: The Physical Science Basis Contribution of Working Group 1 to the

Fourth Assessment Report of the Intergovernmental Panel on Climate Change, Table 2.14 covers substances controlled
by the Montreal Protocol, Hydrofluorocarbons, Perfluorinated compounds, Fluorinated ethers, Perfluoropolyethers and
Hydrocarbons and other compounds, no reference is given to inert gases and specifically IG-541.
The United Nations Environmental Programme (UNEP), Halon Technical Options Committee, Technical Note #1

Revision 3 lists the GWP value for IG-541 as 0.
We are not aware of any agency that lists a GWP of 0.1 for IG-541.
Note:  Supporting material is available for review at NFPA Headquarters.
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Report on Comments  –  November 2010 NFPA 2001
_______________________________________________________________________________________________
2001-2     Log #25

_______________________________________________________________________________________________
Mark L. Robin, DuPont Fluoroproducts

2001-8
Proposed Annex Verbiage:

Global warming potential (GWP) is a measure of how much a given mass of a gas is estimated to contribute to global
warming.  It is a relative scale which compares the gas in question to that of the same mass of carbon dioxide, which is
assigned a GWP of 1.  The term "carbon dioxide equivalent" is a measure used to compare the impact of gas emissions
based upon their global warming potential.  For example, the GWP of methane is 21.  This means that the impact of the
emission of one million metric tons of methane is equivalent to the impact of the emission of 21 million metric tons of
carbon dioxide.
It is important to understand that the comparison of the GWP value of one particular gas to another does not reflect the

actual relative impact of one gas relative to another:  the impact is a function of both the GWP of the gas and the
amount of the gas emitted.  For example, carbon dioxide (CO2) has one of the lowest GWP values (GWP=1) of all
greenhouse gases (GHGs), yet emissions of CO2 account for approximately 85 percent of the impact of all GHG
emissions.  The US EPA has employed its Vintaging Model [US EPA, Inventory of Greenhouse Gas Emissions:
1990-2007, US EPA 2009] to estimate the emissions of GHGs from various sources, and the most recent results are
shown in Tables 1 and 2, which indicate the relative impact of GHG emissions (Tg of CO2 equivalents) for the various
GHGs (Table 1) and for HFCs as a function of industry (Table 2).

***Insert Table 1 Relative Impact of GHG Emissions here***

***Insert Table 2 Impact of HFC Emissions here***

As can be seen from Tables 1 and 2, the impact (in Tg of CO2 equivalents) of HFC emissions from fire suppression
applications represents 100 x (0.7/7150.1) = 0.0098 percent of the total impact of all GHGs, i.e. the impact of HFC
emissions from fire protection applications represents less than 0.01 percent of the impact of all GHG emissions.
Recent results from the HFC Emissions Estimating Program (HEEP;
May 2009), which also provides estimates of the emissions of HFCs from fire suppression, are in good agreement with
the results of EPA's vintaging model results for the amount of emissions of HFCs from fire suppression applications.

Committee agreed to include text in the Appendix describing in detail the meaning of GWP values, fire
suppression related HFC emissions information (US EPA, HEEP) and discussion of overall impact of HFCs from fire
suppression applications compared to the overall impact of all GHG emissions, verbiage to be supplied at ROC stage.

Greenhouse-gas effect: The GWPs of the agents (as listed in Table A.1.6(A)) provide a relative comparison of the direct
greenhouse gas emissions of fire protection systems and do not take into account any effects from indirect emissions.
For most applications, the indirect effects are negligible compared with the direct effects. By contrast with other sectors,
the amount of energy required to operate fire protection systems is trivial and largely unaffected by the agent used.
Global warming potential (GWP) is a measure of how much a given mass of greenhouse gas is estimated to contribute

to global warming. It is a relative scale which compares the gas in question to that of the same mass of carbon dioxide
(whose GWP is by convention equal to 1). A GWP is calculated over a specific time interval and the value of this must
be stated whenever a GWP is quoted or else the value is meaningless.
The substances subject to restrictions in the Kyoto protocol either are rapidly increasing their concentrations in Earth's

atmosphere or have a large GWP.

The GWP depends on the following factors:
•   the absorption of infrared radiation by a given species
•   the spectral location of its absorbing wavelengths
•   the atmospheric lifetime of the species

Thus, a high GWP correlates with a large infrared absorption and a long atmospheric lifetime. The dependence of
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2001/L25/R/Tb1/F2010/ROC 

Table 1:  Relative Impact of GHG 

Emissions 

GHG Emissions, Tg 

CO2 

Equivalents 

% of Total 

Impact 

CO2 6103.4 85.4 %  

CH4 585.3 8.2 %  

N2O 311.9 4.4 % 

HFCs 125.5 1.7 % 

PFCs 7.5 0.1 % 

SF6 16.5 0.2 % 

Total  7150.1 100 % 

Source: EPA (4/15/2009) 

 
 



2001/L25/R/F2010/ROC 

Table 2: Impact of HFC Emissions 

Source Emissions, Tg 

CO2 

Equivalents 

% of Total 

Impact 

Semiconductor 

Industry 

0.3 0.2 % 

HCFC-22 

Production 

17.0 13.5 % 

Refrigeration/AC 97.5 77.7 % 

Aerosol 6.2 4.9 % 

Foams 2.6 2.1 % 

Solvents 1.3 1.0 % 

Fire Protection 0.7 0.6 % 

Total 125.5 100 % 

Source: EPA (4/15/2009) 
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GWP on the wavelength of absorption is more complicated. Even if a gas absorbs radiation efficiently at a certain
wavelength, this may not affect its GWP much if the atmosphere already absorbs most radiation at that wavelength. A
gas has the most effect if it absorbs in a "window" of wavelengths where the atmosphere is fairly transparent. The
dependence of GWP as a function of wavelength has been found empirically and published as a graph.[1]
Because the GWP of a greenhouse gas depends directly on its infrared spectrum, the use of infrared spectroscopy to

study greenhouse gases is centrally important in the effort to understand the impact of human activities on global
climate change.

Global Warming Potential (GWP)

It is important to understand that the comparison of the GWP value of one particular gas to another does not reflect the
actual relative impact on climate change of one gas relative to another:  the impact of a gas on climate change is a
function of both the GWP of the gas and the amount of the gas emitted.  For example, carbon dioxide (CO2) has one of
the lowest GWP values of all GHGs (GWP=1), yet emissions of CO2 account for approximately 85% of the impact of all
GHG emissions.  The US EPA has employed its Vintaging Model [US EPA, Inventory of Greenhouse Gas Emissions:
1990-2007, US EPA 2009] to estimate the emissions of GHGs from various sources, and the most recent results are
shown in Table A.1.6(A) and Table A.1.6(B), which indicate the relative impact of GHG emissions (Tg of CO2

equivalents) for the various GHGs (Table A.1.6(A)) and for HFCs as a function of industry (Table A.1.6(B)).

**** Insert Table  A.1.6(A) Here****

**** Insert Table  A.1.6(B) Here****

As can be seen from Table A.1.6(A) and Table A.1.6(B), the impact (in Tg of CO2 equivalents) of HFC emissions from
fire suppression applications represents 100 x ( 0.7/7150.1) = 0.0098% of the total impact of all GHGs, i.e the impact of
HFC emissions from fire protection applications represents less than 0.01% of the impact of all GHG emissions.  Recent
results from the HEEP program, which estimates the emissions of HFCs from fire suppression, are in good agreement
with the results of EPA's vintaging model results for the emission of HFCs from fire suppression applications.
Comparing the list from Table A.1.4.1 (a) against the performance parameters in the 1989 HTOC report shows that the

agents listed in Table A.1.4.1 (a) are quite similar in terms of several parameters. For example, they are all gaseous
agents that readily permeate obstructions, they are effective at concentrations safe for human exposure, they are
effective for flammable liquids, they are non-conductive and can be used around energized electrical equipment. The
real differentiation in system performance is (1) space and weight, (2) cost, (3) greenhouse-gas effect and (4) speed of
extinguishing. In addition, two other factors may be important in some instances: (5) demonstrated special capabilities
and (6) multiple supply source.

The revised wording would be more accurate. One paragraph was deleted because it was
related to applications of certain gases rather than their environmental properties. This information was not necessary to
the proposed language.
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2001/L25/Tb A.1.6(A)/CA/F2010/ROC 

Table A.1.6(A):  Relative Impact of 
GHG Emissions 
GHG Emissions, Tg 

CO2 
Equivalents 

% of Total 
Impact 

CO2 6103.4 85.4 %  
CH4 585.3 8.2 %  
N2O 311.9 4.4 % 
HFCs 125.5 1.7 % 
PFCs 7.5 0.1 % 
SF6 16.5 0.2 % 
Total  7150.1 100 % 
Source: EPA (4/15/2009) 
 
 



2001/L25/Tb A.1.6(B)/CA/F2010/ROC 

Table A.1.6(B): Impact of HFC Emissions 
Source Emissions, Tg 

CO2 
Equivalents 

% of Total 
Impact 

Semiconductor 
Industry 

0.3 0.2 % 

HCFC-22 
Production 

17.0 13.5 % 

Refrigeration/AC 97.5 77.7 % 
Aerosol 6.2 4.9 % 
Foams 2.6 2.1 % 

Solvents 1.3 1.0 % 
Fire Protection 0.7 0.6 % 

Total 125.5 100 % 
Source: EPA (4/15/2009) 
 
 
 



Report on Comments  –  November 2010 NFPA 2001
_______________________________________________________________________________________________
2001-3     Log #21

_______________________________________________________________________________________________
Marcelo M. Hirschler, GBH International

2001-10
Revise text as follows:

3.3.x* Adjusted Minimum Design Concentration (AMDC). The target minimum design concentration after the Safety
Factor and the Design Factors have been taken into account. This term is also referred to as simply Design
Concentration throughout this document. In determining the Duration of Protection (5.6) it is 85 percent of the AMDC
that must be held for the duration of the retention time.
A.3.3.x This term is also referred to as simply Design Concentration throughout this document. In determining the

Duration of Protection (5.6) it is 85 percent of the AMDC that must be held for the duration of the retention time.
NFPA terminology format requires that definitions need to be in single sentences, with the added

sentence in the explanatory Annex or in a separate section.
I am the chair of the NFPA Advisory Technical Committee on Glossary of Terminology but this comment is not

submitted on their behalf because we have not had the opportunity to discuss it.

_______________________________________________________________________________________________
2001-4     Log #22

_______________________________________________________________________________________________
Marcelo M. Hirschler, GBH International

2001-11
Revise text as follows:

3.3.x* Final Design Concentration (FDC). The actual concentration of agent discharged into the enclosure. The FDC is
equal to, or greater than, the Adjusted Minimum Design Concentration.
A.3.3.x The FDC is equal to, or greater than, the Adjusted Minimum Design Concentration.

NFPA terminology format requires that definitions need to be in single sentences, with the added
sentence in the explanatory Annex or in a separate section.
I am the chair of the NFPA Advisory Technical Committee on Glossary of Terminology but this comment is not

submitted on their behalf because we have not had the opportunity to discuss it.

_______________________________________________________________________________________________
2001-5     Log #18

_______________________________________________________________________________________________
Shane Clary, Bay Alarm Company

2001-16
Accept the proposal.

The substantiation provided by Mr. Nadgir is correct.  While air sampling systems may have several
layers of alarm, cross zoning requires the product of combustion to be detected by two separate detection points. The
risk of a false activation is increased with there being only one detection device required to trip the release of the clean
agent.

The technology for air sampling allows for several levels of alarm and there is no rationale for
excluding those types of systems. The design of the detection system is application specific.
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Report on Comments  –  November 2010 NFPA 2001
_______________________________________________________________________________________________
2001-6     Log #19

_______________________________________________________________________________________________
Shane Clary, Bay Alarm Company

2001-17
Accept the proposal.

The substantiation provided by Mr. Sullivan is correct. To prevent an accidental or false trip of the
system a cross zoned detection system should be used. This would require the products of combustion to be detected
by two different detectors within the same space.

This is a human health issue and health safety is adequately addressed in the standard in
sections 1.5 and 4.3.5.2 and 4.3.5.6. Furthermore, adequate time delays can be incorporated as necessary regardless
of the number of detectors required for activation.

_______________________________________________________________________________________________
2001-7     Log #3

_______________________________________________________________________________________________
Dale R. Edlbeck, Tyco Fire Suppression & Building Products

2001-19
Delete the proposal wording in its entirety.

Primary actuation devices are available in many different versions, some of which will be very difficult
to monitor and will not normally be removed from the container for maintenance purposes. It is impractical to require
supervision of all primary actuation devices.
Replacement of the actuating device is a function of servicing the system similar to removal of the discharge hose and

other actions typically involved in maintenance of fire suppression systems. It should not require the addition of
monitoring equipment to assure completion.
Many halocarbon agents systems are designed using distributed bottles and even in a two bottle system, if the

pneumatic actuator is not fitted/re-fitted following handover or servicing, this is not being monitored, so we still only
monitor half of the system?

See Committee Action on Comment 2001-8  (Log #4).
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Report on Comments  –  November 2010 NFPA 2001
_______________________________________________________________________________________________
2001-8     Log #4

_______________________________________________________________________________________________
John C. Spalding, Healey Fire Protection, Inc. / Rep. Fire Suppression Systems Assn. (FSSA)

2001-19
4.3.4.1 Removal of an electric actuator from the agent storage container discharge valve which it

controls shall result in an audible and visual indication of system impairment at the system releasing control panel. This
provision of the standard shall become effective January 1, 2016. This provision of the standard shall not apply to
systems covered under Chapter 8 of this standard with the exception of those systems included under 8.6.
Removal of an electric actuator from the selector valve which it controls shall result in an audible and visual indication

of system impairment at the system releasing control panel. This provision of the standard shall become effective
January 1, 2016. This provision of the standard shall not apply to systems covered under Chapter 8 of this standard with
the exception of those systems included under 8.6.
Annex 4.3.4.1
NFPA 72 14.2.5.4 requires that “Suppression systems shall be secured from inadvertent actuation, including

disconnection of releasing solenoids or electric actuators, closing of valves, other actions, or combinations thereof, for
the specific system, for the duration of the fire alarm system testing.”
Clean agent systems generally have a device attached to one or more agent storage container discharge valves which,

upon signal from the fire system releasing control unit, causes the discharge valve(s) to operate to release the agent.
The device is referred to as an electric actuator. These actuators are typically 1) a solenoid operated device or 2) a
squib operated device.
During system maintenance, it is a common procedure to remove the solenoid operated actuators from the agent

storage container discharge valve to prevent accidental discharge of the system and permit functional testing of the
actuator. Some systems which incorporate selector valves also have electric actuators attached to the selector valves to
control their operation by electrical signal from the control panel. These electric actuators may also need to be routinely
removed from their selector valves during maintenance.
Since the electrical connection between the solenoid and the system control panel is not broken by this maintenance

procedure, special provision is required in order to provide an indication of system impairment at the releasing control
panel when the electric actuator is physically removed from the valve which it controls. There have been numerous
reports of systems inadvertently left disabled after maintenance because the technician failed to reinstall the actuator on
its valve. Fortunately in all reported cases, the impairment was discovered before the system was required to operate
and only successful extinguishments have been reported – no failures to operate under fire conditions have come to the
attention of the technical committee responsible for this standard.
Squib actuators are covered by this requirement only if the manufacturer’s maintenance instruction requires physical

removal of the squib operated device from the valve which it controls.
With the evolution of technology, cost effective means to monitor the placement of actuators can be developed.

Because of the time required to develop hardware and obtain listings and approvals for the hardware, the effective date
of this provision of the standard is January 1, 2016.

The removal and restoring of an electric actuator from either the discharge valve of the extinguishing
agent cylinder or selector valve is a critical maintenance function. The supervision of these devices will insure the
system will function when called upon. The manufacturers of the systems will require time to design, test and bring to
market the desired product.

Revise 4.3.4.1 and add new 4.3.4.1.1, 4.3.4.1.2, and 4.3.4.2 as follows:
4.3.4.1* Removal of an electric actuator from the agent storage container discharge valve which it controls shall result

in an audible and visual indication of system impairment at the system releasing control panel.
4.3.4.1.1 Section 4.3.4.1 shall become effective January 1, 2016.
4.3.4.1.2 Section 4.3.4.1 shall not apply to systems covered under Chapter 8 of this standard with the exception of

those systems included under 8.6.
4.3.4.2 Removal of an electric actuator from the selector valve which it controls shall result in an audible and visual

indication of system impairment at the system releasing control panel.
4.3.4.2.1 Section 4.3.4.2 shall become effective January 1, 2016.
4.3.4.2.2 Section 4.3.4.2 shall not apply to systems covered under Chapter 8 of this standard with the exception of

those systems included under 8.6.
A.4.3.4.1 NFPA 72 14.2.5.4 requires that “Suppression systems shall be secured from inadvertent actuation, including
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Report on Comments  –  November 2010 NFPA 2001
disconnection of releasing solenoids or electric actuators, closing of valves, other actions, or combinations thereof, for
the specific system, for the duration of the fire alarm system testing.”
Clean agent systems generally have a device attached to one or more agent storage container discharge valves which,

upon signal from the fire system releasing control unit, causes the discharge valve(s) to operate to release the agent.
The device is referred to as an electric actuator. These actuators are typically  1) a solenoid operated device or 2) a
squib operated device.
During system maintenance, it is a common procedure to remove the solenoid operated actuators from the agent

storage container discharge valve to prevent accidental discharge of the system and permit functional testing of the
actuator. Some systems which incorporate selector valves also have electric actuators attached to the selector valves to
control their operation by electrical signal from the control panel. These electric actuators may also need to be routinely
removed from their selector valves during maintenance.
Since the electrical connection between the solenoid and the system control panel is not broken by this maintenance

procedure, special provision is required in order to provide an indication of system impairment at the releasing control
panel when the electric actuator is physically removed from the valve which it controls. There have been numerous
reports of systems inadvertently left disabled after maintenance because the technician failed to reinstall the actuator on
its valve. Fortunately in all reported cases, the impairment was discovered before the system was required to operate
and only successful extinguishments have been reported – no failures to operate under fire conditions have come to the
attention of the technical committee responsible for this standard.
Squib actuators are covered by this requirement only if the manufacturer’s maintenance instruction requires physical

removal of the squib operated device from the valve which it controls.
With the evolution of technology, cost effective means to monitor the placement of actuators can be developed.

Because of the time required to develop hardware and obtain listings and approvals for the hardware, the effective date
of this provision of the standard is January 1, 2016.

Changes comply with MOS.

_______________________________________________________________________________________________
2001-9     Log #8

_______________________________________________________________________________________________
Brad T. Stilwell, Fike Corporation

2001-19
Revise text to read as follows:

Effective Date for Supervising the Actuator Connection: January 1, 2013.
Time required to give system manufacturers the time to adapt their equipment to incorporate

supervision of the system actuator.

See Committee Action on Comment 2001-8 (Log #4).
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_______________________________________________________________________________________________
2001-10     Log #24

_______________________________________________________________________________________________
Luc Merredew, Kidde-Fenwal, Inc.

2001-19
Revise as follows:

Removal of primary agent container actuating device from the discharge valve and/or selector valve Where a separate
electromechanical actuator (solenoid operated control) is used on a primary agent cylinder and/or selector valve, and
the actuator or coil is removed to prevent unwanted discharge during maintenance or service, the removal of the
actuator shall cause a trouble or supervisory signal at the releasing control unit.
Installations commissioned on or after the 01/01/2016 shall comply with this requirement. This requirement shall not

apply to Installations requiring explosion proof electrical services.
This proposal fails specify the particular technologies to which this the requirement applies, the

recommended language clarifies the target technology and provides insight to the underlying scenario being addressed.
A suitable period of time is necessary for manufacturers to develop product that meets this requirement, and for

agencies to develop the necessary testing protocols. The suggested performance period is 5-years from the issuance of
the revised standard.
Explosion or flame proof actuation hardware should be excluded since the addition of the necessary rated hardware

and electrical service reduce overall reliability rather than improve it.
It is also noted that NFPA 2001 does not currently require supervision of agent pressure (or mass); i.e. the loss of

agent below the functional limits indicated in the standard does not result in a trouble or supervisory signal at the
releasing control unit. It is the opinion of this member that the requirement to add supervision of actuator placement
(protection against negligence) provides a lower net increase in reliability than would be added in the event that cylinder
supervision was mandated by the standard.

See Committee Action on Comment 2001-8 (Log #4).

_______________________________________________________________________________________________
2001-11     Log #20

_______________________________________________________________________________________________
Shane Clary, Bay Alarm Company

2001-20
Revise the revised (ROP) text as follows:

4.3.6.1 To avoid unwanted discharge of a clean agent system, a supervised disconnect switch shall be provided. The
disconnect switch shall interrupt the releasing circuit to the suppression system. and shall cause a trouble or supervisory
signal at the releasing control unit.

When using a fire detection system designed in accordance with NFPA 72, a trouble signal is
produced by a fault in the system wiring or other fault condition. When a circuit, device or appliance is temporality
removed from the system through the use of a disconnect switch, a supervisory signal is transmitted and displayed by
the control. Having the word "trouble" within this paragraph is in conflict with NFPA 72.
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Report on Comments  –  November 2010 NFPA 2001
_______________________________________________________________________________________________
2001-12     Log #1

_______________________________________________________________________________________________
Thomas J. Wysocki, Guardian Services, Inc.

2001-21
Add new text as follows:

When a clean agent total flooding system is being provided for the protection of a room with a raised or sunken
floor, the room and raised or sunken floor shall be simultaneously protected.
Add the following to the above text accepted the ROP:

If only the space under the raised floor is to be protected by a total flooding system, an inert gas shall be used
to protect that space.
Annex 5.3.5.1  NFPA 75 2009 edition 8.1.1.2 requires “An automatic sprinkler system, a carbon dioxide extinguishing

system, or an inert agent fire extinguishing system for the protection of the area below the raised floor in an information
technology equipment room or information technology equipment area shall be provided.”  NFPA 75 2009 edition
A.8.1.1.2 notes that Halocarbon agents should not be used to protect the space below a raised floor unless the space
above the raised floor is likewise protected by the system and the system is designed to discharge simultaneously into
both the space below the raised floor and the room above the raised floor.
During and after a discharge some of the agent from the space under the raised floor will migrate into the room above
the raised floor.  If any fire exists in the equipment above the raised floor, the agent at a concentration below the
extinguishing concentration may be exposed to the fire.  If the agent were a halocarbon, considerable decomposition of
the agent could occur.  Note that NFPA 12A 2009 5.3.1.2 also prohibits the use of Halon 1301 for flooding the space
under a raised floor if the room above the raised floor is not simultaneously protected by the Halon 1301 total flooding
system.

NFPA standards 75 and 12A address the protection of the space below a raised floor.  Since Log 5
adds text to specifically address protection of rooms with raised floors, there should be additional text under 5.3.4.1 to
clarify the requirements for clean agent protection of the space below the raised floor and correlate with related
requirements in existing NFPA standards.  The recommended Annex 5.3.5.1 further correlates with NFPA 75 and NFPA
12A and provides explanation of the intent of the requirement.

_______________________________________________________________________________________________
2001-13     Log #5

_______________________________________________________________________________________________
John C. Spalding, Healey Fire Protection, Inc. / Rep. Fire Suppression Systems Assn. (FSSA)

2001-21
Revise text as follows:

When a clean agent total flooding system is being provided for the protection of a room with a raised or sunken floor,
the room and raised or sunken floor shall be simultaneously protected. Each volume, room and raised or sunken floor,
shall be provided with detectors, piping network and nozzles.

It is important that the raised or sunken floor volume have dedicated detectors and distribution piping
and nozzles to detect a fire and properly distribute the agent throughout this segregated volume.

Add new text as follows:
5.3.5.1 Each volume, room and raised or sunken floor to be protected, shall be provided with detectors, piping network

and nozzles.
1. The proposed exception unnecessarily restricts design flexibility.

2. The change clarifies that detectors, piping and nozzles are only needed for the spaces that are protected.
3. Change also complies with MOS.
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_______________________________________________________________________________________________
2001-14     Log #7

_______________________________________________________________________________________________
John C. Spalding, Healey Fire Protection, Inc. / Rep. Fire Suppression Systems Assn. (FSSA)

2001-24
Reject the ROP Log # 30 and return to the current text in the 2008 edition of the standard.

The substantiation of Log #30 lacks any supporting statistical data to indicate any failures to extinguish
the Class A fires with a 1.2 safety factor. The current 1.2 safety factor is supported by the installation of over 23,400
clean agent systems by installing members of the FSSA with no reports of failures to extinguish any Class A fires.

See Committee Action on Comment 2001-16 (Log #CC3)

_______________________________________________________________________________________________
2001-15     Log #9

_______________________________________________________________________________________________
Brad T. Stilwell, Fike Corporation

2001-24
Revise text to read as follows:

The minimum design concentration for a Class A surface fire hazard shall be the extinguishing concentration, as
determined by 5.4.2.2, times a safety factor of 1.2.

This comment keeps this section of NFPA as it is currently written and has always been.  To date
there have been no reports of fires in the field that have failed to be extinguished by a clean agent system designed in
accordance with NFPA 2001.  Four years ago I did a study on the extinguishing time differences between MEC and a
safety factor of 1.2.
Note:  Supporting material is available for review at NFPA Headquarters.

See Committee Action on Comment 2001-16 (Log #CC3)

_______________________________________________________________________________________________
2001-16     Log #CC3

_______________________________________________________________________________________________
Technical Committee on Gaseous Fire Extinguishing Systems,

2001-24
Revise 5.4.2.4 and add new 5.4.2.4.1 and 5.4.2.4.2 as follows:

5.4.2.4* The minimum design concentration for a Class A surface fire hazard shall be the extinguishing concentration,
as determined in 5.4.2.2, times a safety factor of 1.3.
5.4.2.4* The minimum design concentration for a Class A surface fire hazard shall be determined by 5.4.2.4.1 or

5.4.2.4.2, which ever is greater.
5.4.2.4.1 The extinguishing concentration, as determined in 5.4.2.2, times a safety factor of 1.2
5.4.2.4.2 Equal to the minimum extinguishing concentration for heptane as determined from 5.4.2.1.

The change provides a hardware-independent design concentration baseline for all agents for Class A
fires.
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_______________________________________________________________________________________________
2001-17     Log #10

_______________________________________________________________________________________________
Brad T. Stilwell, Fike Corporation

2001-26
Revise text to read as follows:

5.4.2.5 The minimum design concentration for a Class C hazards shall be the extinguishing concentration, as
determined by 5.4.2.2, times a  safety factor of 1.35.
5.4.2.5.1 The minimum design concentration for spaces containing energized electrical hazards supplied at greater

than 480 volts which remains powered during and after agent discharge, shall be determined by testing, as necessary,
and a hazard analysis.

To date there have been no reports of fires in the field that have failed to be extinguished by a clean
agent system designed in accordance with NFPA 2001.  In 2003 the minimum design concentrations of HFC-227ea
Clean Agent systems protecting Class A and Class C fires was reduced to 6.25 percent.  Although there have been no
failures of these systems to extinguish fires there is always a question of how much real world data there is to support
the 6.25 percent design concentration.  This comment moves the minimum design concentration for HFC-227 ea back
to 7 percent.
Note:  Supporting material is available for review at NFPA Headquarters.

Revise 5.4.2.5 to read as follows and add new A.5.4.2.5, 5.4.2.5.1 and 5.4.2.5.2.
5.4.2.5* The minimum design concentration for Class C hazards meeting the conditions listed in 5.4.2.5.1 shall be as

listed in the Table 5.4.2.5.

**Insert Table 5.4.2.5**

A.5.4.2.5 The values of Table 5.4.2.5 were developed in part by multiplying the Minimum Extinguishing Concentration
(MEC) for a Class A fire by a 1.35 safety factor. The values are also based on the results of extinguishment tests
involving energized electrical equipment.
5.4.2.5.1 The requirements of 5.4.2.5 apply to the following conditions:
1. Cable bundles less than four inches (100 mm) in diameter, which include power distribution cables other than

power-over-
Ethernet (nominal 48 VDC, maximum 25 W) cables
2. Cable trays with a fill density less than sixty-percent (60%) of the tray cross-section
3. Cable trays spaced further than 10 inches (250 mm) from each other
4. Individual equipment units in which the power consumption or production

is less than or equal to 5 kW
5. Equipment supplied with voltage less than or equal to 480 V.
5.4.2.5.2 If the conditions listed in 5.4.2.5.1 are exceeded, the minimum design concentration for spaces containing

energized electrical hazards which remain powered during and after agent discharge, shall be determined by testing, as
necessary, and a hazard analysis.

This comment addresses concerns regarding the over-application of the requirements of
2001-27 (Log CP#2) (i.e. safety factor of 1.6) and is consistent with laboratory tests on energized electrical equipment.
Publishing the values in a table added clarity to the intent of the committee.
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Class C Minimum Design 

Concentration 

 

FK-5-1-12  4.7  

HFC-125  9  

HFC-227ea  7  

HFC-23  17  

IG-01  40.8  

IG-100  40.5  

IG-541  38.5  

IG-55  42.7  
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_______________________________________________________________________________________________
2001-18     Log #6

_______________________________________________________________________________________________
John C. Spalding, Healey Fire Protection, Inc. / Rep. Fire Suppression Systems Assn. (FSSA)

2001-26
Reject 2001-27 (Log #CP2) and return to the current text in Section/Paragraph 5.4.2.5 of the 2008

edition.
The committee proposal reflects a dramatic increase in the design of systems protecting hazards that

have historically been successfully protected using the current 2008 edition design concentrations. The committee
proposal lacks any supporting data indicating a need for the higher concentrations as a result of failures. The FSSA
installing members report successfully extinguishing 189 fires, of which a minimum of 19 where identified as energized
electrical fires involving computer equipment, HVAC units and UPS equipment. Most of the equipment involved power
consumption far exceeding the committee’s guideline of 5 kw.

The NIST study (Ref 1) of energy augmented combustion shows that the minimum
extinguishing concentration can be affected by energy flux to a burning surface. Analysis by the Class C Task Group in
2006 concluded that a body of test data (Ref 2) indicates the use of a clean agents design concentration at 1.6 times the
minimum Class A extinguishing
concentration where energy flux to burning fuels occurs at high levels.
Ref. 1. “Clean Agent Suppression of Energized Electrical Equipment Fires,”
Gregory T. Linteris, Ph.D., Building & Fire Research Laboratory National Institute of Standards and Technology, January
2009.
Ref. 2. Collection of thirteen publications addressing the effects of added energy on flame extinguishing concentration of
gaseous agents.

_______________________________________________________________________________________________
2001-19     Log #14

_______________________________________________________________________________________________
Mark L. Robin, DuPont Fluoroproducts

2001-26
Delete as follows:

5.4.2.5.1 The minimum design concentration for a hazard that includes electrical equipment, listed in Table 5.4.2.5.1,
which remains powered during and after agent discharge shall be 1.6 times the Class A extinguishing concentration as
determined in 5.4.2.2.

There has been no technical justification submitted to substantiate the need for a 1.6 safety factor, nor
has any data been submitted indicating any of the indicated scenarios would require a safety factor of 1.6. After 20
years of experience with clean agents in the field, no reports have surfaced indicating failure of clean agent systems to
extinguish such fires. On the contrary, fire extinguishments in energized air handling equipment which dissipated more
than 5 kW have been reported, the threshold at which the proposal would require an increase in Class C design
concentration.

See Committee Action on Comment 2001-18 (Log #6) and 2001-17 (Log #10).
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_______________________________________________________________________________________________
2001-20     Log #23

_______________________________________________________________________________________________
Luc Merredew, Kidde-Fenwal, Inc.

2001-26
Delete the committee action related to Log # CP2 in its entirety.

This proposal fails to provide any data showing real world losses have occurred in applications
protected by agent concentrations of MEC x 1.2. However, systems thus designed have extinguished fires on numerous
occasions (NFPA/FSSA members have collated data on same), including applications with individual equipment rated at
higher than 5kW. There are no data that we are aware of showing real world losses at any combination of concentration
or electrical energy level, with the exception of carbon dioxide work completed in the 1950s, which itself may warrant a
review as that the assumptions regarding electrical equipment design and construction in the 1950s may not be
applicable today. As an organization we recognize that work on this area is warranted and it was to this end that we
collaborated, and sponsored, the NFPA FPRA investigation into this subject. The results were inconclusive, yet the
committee is forging forward with a solution to problem that has not yet been properly identified or defined
Again, this proposal fails to provide correlating data that establishes the diameter of cable bundle, the spacing or fill of

cable trays or the power drawn by individual pieces of equipment with fire risk, loss data or typical application standards.
The arbitrary requirements are simply an adaptation of language from ISO 14520 – requirements that themselves have
little or no technical substantiation. Even if ISO had been developed based on European installation norms – which it
appears was not the case – these parameters have not been reviewed on the basis of North American installation
standards, design practices and/or electrical codes.
The 1.6 safety factor is an arithmetic mean of several fire tests with no systematic linkage. Although it is conveniently

close to the ISO value i.e. 95% of the heptane cup burner x 1.3, it lacks the technical justification to be incorporated into
a standard.
There is no discussion in the proposed language of the inherent power limiting design of the vast majority of electrical

services installed in clean agent applications.
There are no data to support the effective prohibition of clean agent applications protecting equipment of over 480V; a

prohibition because an undefined test is required by the new language. The power level is arbitrary and has not been
selected due to specific hazard surveys or fire losses involving higher energy equipment. Further, it does not adequately
define whether this is a nominal or peak value.
Experience from colleagues and customers in countries that have adopted, or enforce, ISO 14520 suggests that the

higher concentration required for energized electrical hazards is often specified due to the following:
— Information on final installation not available at time of design/bid,
— Owner/owner’s representative does not wish to limit future outfitting options for protected space,
— Concerns over liability at installer/service organization level in the event that a small change could move the

installation into next category (e.g. new cables are added into a cable tray increasing the fill from 15% to 30% of its
cross-section).
The US, the primary market served by the NFPA standard, is the most conservative and highly regulated fire protection

market in the world – therefore it is reasonable to assume that the effective standardization of the higher concentration
will occur. It is fair to forecast then, that a large number of installations will be protected using the 1.6 safety factor. This
increase will have a number of effects. Most notably the margin of safety between design concentration and the agent
exposure limiting values (or exposure durations) will be reduced and the cost of an installed system will increase
dramatically. With a 33% increase in agent necessitated by the increased safety factor, more cylinders, piping, fittings
and other hardware will be required.
As a result of the above, it is possible that some of the currently available solutions will become unattractive, will be

considered unsuitable, or simply not offered. While it is certain that the technical committee does not intend to introduce
these market effects it is possible that competition could be harmed. It would be prudent to consider whether this could
invoke a review under antitrust legislation.
The dramatic increase, of over 33%, in the delivered agent will place a significant burden on consumers of these

systems. Consumers with ongoing operations will likely be reviewing the NFPA technical committee proceedings to
understand why such an increase was considered necessary. System owners may look to the USDOJ to investigate the
NFPA for possible violations of anti-trust statutes. These statues are broadly defined and cover a wide range of markets,
industries and actions. The US legal system seeks only proof of potential harm to the consumer and not explicit
malicious intent in order to assess a conviction. Considering the lack of data substantiating the problem, as well as the
minimal data collected to define the solution, NFPA’s legal defense could be hampered. Aside from the potential legal
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issues, it is not unreasonable to assume that these impacts will result in owners opting not to install clean agent
systems, thereby increasing the risk of fire, personal injury, fire damage and the environmental impact of fire emissions
and reconstruction.
The committee proposal does not address the installed base either in practical terms, i.e. whether or not systems

already installed would need to be ‘upgraded’, or over what period an upgrade would be necessary (if at all), or, in terms
of how a system owner, engineer/architect or AHJ should evaluate a system that is installed with a safety factor of less
than 1.6 that would now require a 1.6 safety factor.
The unique handling of class C hazards that is proposed is in sharp contrast to NFPA 17 and NFPA 750 which are

effectively silent on this issue, and we are not aware of any actions being pursued that would introduce similar
laboratory data for systems covered by these and other standards.

See Committee Action on Comment 2001-18 (Log #6) and 2001-17 (Log #10).

_______________________________________________________________________________________________
2001-21     Log #11

_______________________________________________________________________________________________
Brad T. Stilwell, Fike Corporation

2001-31
Revise text as follows:

For inert gas agents, the discharge time required to achieve 95 percent of the minimum design concentration for flame
extinguishment based on a 20 percent safety factor shall not exceed 60 seconds, or as otherwise required by the
authority having jurisdiction.

There has been no actual data presented that shows the effect of a 120 second discharge time with
respect to the test fires that are used in this standard.  I think it is a mistake to change the standard without data that
supports the change will not hinder system performance.

There is no technical information submitted that would preclude a 120-second discharge time.
A 120-second discharge time is already permitted for marine systems for Class B fuels in the standard.

_______________________________________________________________________________________________
2001-22     Log #16

_______________________________________________________________________________________________
Patrick Sullivan, Kidde-Fenwal, Inc.

2001-30
Delete the Committee Action related to 2001-30 (Log #23) in its entirety.

Extending the discharge time of inert gas systems to up to 120 s for Class A hazards will change the
nozzle pressure, agent jet characteristic and turbulence characteristics in the enclosure, the effects of which on fire
extinguishing effectiveness have not been investigated and reported. Inert gas systems that are currently listed and
approved will have to be retested to verify performance. Further, if there is presently an inert gas system supplier
offering, or ready to offer, a system designed for 120 s discharge, there would be an appearance of restraint of trade to
change the inert gas systems design rules in favor of one manufacturer without allowing an adequate opportunity for
other manufacturers to redesign their products and validate their performance.

See Committee Action on Comment 2001-21 (Log #11).
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_______________________________________________________________________________________________
2001-23     Log #17

_______________________________________________________________________________________________
Patrick Sullivan, Kidde-Fenwal, Inc.

2001-31
Delete the Committee Action related to 2001-31 (Log #24) in its entirety.

Extending the discharge time of inert gas systems to up to 120 s for Class A hazards will change the
nozzle pressure, agent jet characteristic and turbulence characteristics in the enclosure, the effects of which on fire
extinguishing effectiveness have not been investigated and reported. Inert gas systems that are currently listed and
approved will have to be retested to verify performance. Further, if there is presently an inert gas system supplier
offering, or ready to offer, a system designed for 120 s discharge, there would be an appearance of restraint of trade to
change the inert gas systems design rules in favor of one manufacturer without allowing an adequate opportunity for
other manufacturers to redesign their products and validate their performance.

See Committee Action on Comment 2001-21 (Log #11).
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_______________________________________________________________________________________________
2001-24     Log #12

_______________________________________________________________________________________________
Thomas Claessen, MINIMAX GMBH & CO. KG

2001-36

(1) Pressurized to 2894 psi at 70°F,
(2) Pressurized to 20,0 Mpa at 15°C,
(1) Pressurized at 4510 psi at 70°F
(2) Pressurized at 30,0 Mpa at 15°C

***Insert Figure here***

***Insert table A.4.1.4.1 here***

IG-55 (4443): 4352 psig (30 MPa) and 59°F (15°C)
IG-01 (160): 2315 psig (16 MPa) and 59°F (15°C)
IG-01 (200): 2894 psig (20 MPa) and 59°F (15°C)
IG-01 (300): 4510 psig (30 MPa) and 59°F (15°C)

a Vapor pressure for HFC-23 and HFC-125

***Insert Table A.4.2.3.1(a) here***
In proposal NFPA 2001 Log 22 requirements for container pressure and minimum acceptable fittings

are made to cover technical properties of IG-541 300bar systems. The substantiation is that NFPA2001 shall be up to
date on technologies and equipment for 300bar IG541 system, that the technology for 300bar IG-541 is available and
used in many countries and that in Europe most new IG-541 installations are 300bar systems.
IG-01 systems and installations using 200bar and 300bar system pressure are as well acknowledged as state of the

art. Consequently NFPA2001 should also include typical data for such IG-01 systems as described above in chapter 4.
of this form.

The comment is held for the next revision cycle because new data is being introduced.
Additional supporting data is necessary.
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IG-01 2370 16,341 2650 18,271 
2370 

16,341 

 2964 20,436 3304 22,781 
2964 

20,436 

 4510 31,097 5402 37,244 
4510 

31,097 

IG-541 
2175 

14,997 2575 17,755 
2175 

14,997  
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IG-01 (160) N/A 2120 2370 
IG-01 (200) N/A 2669 2984 

IG-01 (300) N/A 3960 4510 
IG-100 (300) 
 N/A 

3600 4061  
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 2,964  

(20,346) 

2,964 (20,346) Class 2,000 lb thrd. forged 

steel 

1 in. 

   Class 3,000 lb thrd./weld 

F.S. 

All 

  Upstream the pressure reducer Class 1,500 flanged joint  All 

  Downstream of the pressure 

reducer 

__d  __d 

     

 4.510  

(31,097) 

4.510 (31,097) Class 3,000 lb thrd. forged 

steel 

1 in. 

  Class 6,000 lb thrd./weld 

F.S. 

All  

  Upstream the pressure reducer Class 2,500 flanged joint  All 

  Downstream of the pressure 

reducer 

__d  _ _d 

     

IG-

55 

2,175  

(14,997) 

2,175 (14,997) Class 2,000 lb thrd. forged 

steel 

2 ½ 

in. 

  Class 3,000 lb thrd./weld F.S. All  

  Upstream the pressure reducer Class 1,500 flanged joint All 

  Downstream of the pressure  __d  __d 

 

Note: In all comments as shown above previous and subsequent passages as existing in NFPA2001 Ed. 2008 are 

noted to explain the new passages recommended position. These already existing passages are not underscored. 
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_______________________________________________________________________________________________
2001-25     Log #13

_______________________________________________________________________________________________
Wolfgang Habitzl, Minimax

2001-35
Please include the graph for 725 psi system pressure.

For FK-5-1-12 (also HFC-227ea) high pressure systems up to 725 psi are state of the art.
As information FK-5-1-12 graph are attached (also HFC-227ea).
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_______________________________________________________________________________________________
2001-26     Log #15

_______________________________________________________________________________________________
Paul E. Rivers, 3M Fire Protection

2001-26
Add new text as follows:

Add reference list to the end of A.5.4.2.5.1 of previously conducted energized fire testing as agreed in committee
discussion at the ROP meeting as follows:
Below is a list of papers referencing previous testing conducted on energized fire scenarios.
1. Niemann, R., et. al., Halon

Options Technical Working Conference, Albuquerque, NM, 1996.
2. Driscoll, M. and Rivers, P., ,

Gaithersberg MD, October, 1996.
3. Braun, E., et. al.,

, 1997 Halon Options Technical
Working Conference, Albuquerque, NM, May 6-9, 1997.
4. Driscoll, M. and Rivers, P., ,

Halon Options Technical Working Conference, Albuquerque,
NM, May 6-8, 1997.
5. Kelly, A. and Rivers, P., NIST

Conference, Gaithersberg MD, August 1997.
6. Smith, D., et. al., , November 1997.
7. Niemann, R. and Bayless, H.,

Halon Options Technical Working Conference, Albuquerque, NM, May 12-14, 1998.
8. Steckler, K. and Grosshandler, W., ,

November 1998.
9. McKenna, L.A., et. al., Halon Options Technical

Working Conference, Albuquerque, NM, May 12-14, 1998.
10. Smith, D. and Rivers, P.,

, Halon Options Technical Working Conference, Albuquerque, NM, April 27-29, 1999.
11. Smith, D.M., et. al.,

Halon Options Technical Working Conference, 2001,
Albuquerque, NM.
12. Bengtson, G., et. al.,

, Halon Options Technical
Working Conference. April 30-May 2, 2002, Albuquerque, NM.
13. Flamm, J., et. al.,

, Proc. 2005 Halon
Options Technical Working Conference, Albuquerque, NM, 2005.
14. Bengston, G. and Niemann, R.,

, Halon Options Technical Working Conference, Albuquerque, NM., 2005
Captures that work in the Annex via reference so it is not lost.  At least fourteen papers produced,

- manufacturers
- government researchers
- consultant

Add new text as follows:
Add reference list to E.1.3:
Below is a list of papers referencing previous testing conducted on energized fire scenarios.
1. Driscoll, M. and Rivers, P., ,

Gaithersberg MD, October, 1996.
2. Braun, E., et. al.,

, 1997 Halon Options Technical
Working Conference, Albuquerque, NM, May 6-9, 1997.
3. Driscoll, M. and Rivers, P., ,
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Halon Options Technical Working Conference, Albuquerque,
NM, May 6-8, 1997.
4. Kelly, A. and Rivers, P., NIST

Conference, Gaithersberg MD, August 1997.
5. Smith, D., et. al., , November 1997.
6. Niemann, R. and Bayless, H.,

Halon Options Technical Working Conference, Albuquerque, NM, May 12-14, 1998.
7. Steckler, K. and Grosshandler, W., ,

November 1998.
8. McKenna, L.A., et. al., Halon Options Technical

Working Conference, Albuquerque, NM, May 12-14, 1998.
9. Smith, D. and Rivers, P.,

, Halon Options Technical Working Conference, Albuquerque, NM, April 27-29, 1999.
10. Smith, D.M., et. al.,

Halon Options Technical Working Conference, 2001,
Albuquerque, NM.
11. Bengtson, G., et. al.,

, Halon Options Technical
Working Conference. April 30-May 2, 2002, Albuquerque, NM.
12. Flamm, J., et. al.,

, Proc. 2005 Halon
Options Technical Working Conference, Albuquerque, NM, 2005.

References 1 and 14 are already included, and all references in Annex A belong in Annex E.
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_______________________________________________________________________________________________
2001-27     Log #CC2

_______________________________________________________________________________________________
Technical Committee on Gaseous Fire Extinguishing Systems,

2001-26
Revise text to read as follows:

A.5.4.2.5.1 5.4.2.5.1 is intended to deal with the case in which a fire, started by an electrical initiating failure, could
occur, and where augmented energy combustion (due to external heat flux to the burning Class A fuel substrates
contained in the equipment or module, such as insulation, PC boards, combustible structural elements), owing to
persistent electric arcing or ohmic heating due to continued electrical current flow. This results in flaming that is unable
to be extinguished at the ordinary Class A agent design concentration. In cases where racks or cabinets contain multiple
equipment units or modules, the 5 kW reference power level refers to that of individual modules, not to the collective
power consumption of all units in a rack or cabinet. The latter point is made as each equipment item other than the
primary failed unit, while subject to flame ignition from the primary failure, would offer a separate fire event requiring
elevated agent concentration due to its own localized energy augmented combustion.
The Class C design concentration equal to 1.6 times the Class A concentration was developed by averaging flame

extinguishing concentrations reported in thirteen test
reports reviewed by the Technical Committee and comparing the average to published Class A extinguishing
concentrations for various agents. Another example, could be server rack containing 12 blade servers each rated at 500
watts collectively. Although the total power consumption within the rack exceeds 5 kW, 5.4.2.5.1 would not apply
because the individual blade servers do not exceed 5 kW power consumption.
Item 4 in Table 5.4.2.5.1 refers to “Individual equipment units where the power consumption or production exceeds 5

kW.” This class of special hazard is intended to include electrically powered equipment items or modules, such as a
single cabinet that exceeds 5 kW power consumption. This requirement would not apply collectively to arrays or
collections of equipment. An IT room containing multiple units having a sum total power consumption exceeding 5 kW
would not necessarily require application of paragraph 5.4.2.5.12 so long as individual units have a power consumption
or production not in excess of 5 kW. An example could be server rack containing 12 blade servers each rated at 500
watts. Although the total power consumption within the rack exceeds 5 kW, 5.4.2.5.2 would not apply because the
individual blade servers do not exceed 5 kW power consumption.
5.4.2.5.1 is intended to deal with the case in which a fire, started by an electrical initiating failure, could occur, and

where augmented energy combustion (due to external heat
flux to the burning Class A fuel substrates contained in the equipment or module, such as insulation, PC boards,
combustible structural elements), owing to persistent electric arcing or ohmic heating due to continued electrical current
flow. This results in flaming that is unable to be extinguished at the ordinary Class A agent design concentration. In
cases where racks or cabinets contain multiple equipment units or modules, the 5 kW reference power level refers to
that of individual modules, not to the collective power consumption of all units in a rack or cabinet. The latter point is
made as each equipment item other than the primary failed unit, while subject to flame ignition from the primary failure,
would offer a separate fire event requiring elevated agent concentration due to its own localized energy augmented
combustion.

Changes to 5.4.2.5 required revision of related Appendix material.
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