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Report on Proposals  –  November 2012 NFPA 801
_______________________________________________________________________________________________
801-1     Log #CP1

_______________________________________________________________________________________________
Technical Committee on Fire Protection for Nuclear Facilities,

Review entire document to: 1) Update any extracted material by preparing separate proposals to
do so, and 2) review and update references to other organizations documents, by preparing proposal(s) as required.

To conform to the NFPA Regulations Governing Committee Projects.

Revise the relevant extract material as follows:
National Fire Protection Association, 1 Batterymarch Park, Quincy, MA 02169-7471.

NFPA 10, 20072010 edition.
NFPA 11, 20052010 edition.
NFPA 12, 20082010 edition.
NFPA 12A, 20042009 edition.
NFPA 13, 20072010 edition.
NFPA 14, 20072010 edition.
NFPA 15, 2007 edition.
NFPA 16, 20072011 edition.
NFPA 17, 20022009 edition.
NFPA 17A, 20022009 edition.
NFPA 20, 20072010 edition.
NFPA 22, 2008 edition.
NFPA 24, 20072010 edition.
NFPA 25, 20082011
edition.
NFPA 30, 2008 edition.
NFPA 45, 20042011 edition.
NFPA 54, 20062009 edition.
NFPA 55,

20052010 edition.
NFPA 58, 20082011 edition.

™, 20082011 edition.
®, 20072010 edition.

NFPA 75, 20032009 edition.
NFPA 80, 20072010 edition.
NFPA 82, 20042009 edition.
NFPA 86, 20072011 edition.
NFPA 90A, 20022009 edition.
NFPA 90B, 20062009 edition.
NFPA 91,

20042010 edition.
NFPA ®, 20062009 edition.
NFPA 241, 20042009 edition.
NFPA 253,

20062011 edition.
NFPA 255, 2006 edition.
NFPA 430, 2004 edition.
NFPA 484, 20062009 edition.
NFPA 600, 20052010 edition.
NFPA 701, 20042010 edition.
NFPA 750, 20062010 edition.
NFPA 780, 20082011 edition.
NFPA 804, 20062010
edition.
NFPA 805,
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20062010 edition.
NFPA 1500, 2007 edition.
NFPA 2001, 2008 edition.

ASTM International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, PA
19428-2959.
ASTM E 84, Standard Test Method for Surface Burning Characteristics of Building Materials, 2010.
ASTM E 814, 1994.

Underwriters Laboratories Inc., 333 Pfingsten Road, Northbrook, IL 60062.
UL 723, Tests for Surface Burning Characteristics of Building Materials, 2008.
UL 1479, 2003, revised 2006.

U.S. Government Printing Office, Washington, DC 20402.
Title 10, Code of Federal Regulations, Part 30.

11th edition, Merriam-Webster, Inc., Springfield, MA, 2003.

NFPA 805,
20062010 edition.
NFPA 850,

20052010 edition.
®, 20062009 edition.

A listed hydraulic fluid or lubricant that is difficult to ignite due to its high fire point and
autoignition temperature and that does not sustain combustion due to its low heat of combustion. [ , 2010 2005]

The purpose for which a building or other structure, or part thereof, is used or intended to be used.
[ 20092006]

Interior wall and ceiling finish in areas processing or storing radioactive materials shall be Class A, in accordance
with NFPA 255, ASTM E 84 or UL 723.

Fire resistance ratings comply with the test procedures of NFPA 251,
ASTM E119 or UL 263.

Flame spread ratings are determined by NFPA 255,
ASTM E 84 or UL 723.

National Fire Protection Association, 1 Batterymarch Park, Quincy, MA 02169-7471.
NFPA 15, , 2007 edition.
NFPA 16, , 20072011 edition.
NFPA 20, , 20072010 edition.
NFPA 22, , 2008 edition.
NFPA 30, , 2008 edition.
NFPA 51B, , 20032009 edition.
NFPA 80, , 20072010 edition.
NFPA 80A, , 2007 edition.
NFPA 90A, , 20022009 edition.
NFPA 99, , 2005 edition.
NFPA ®, ®, 20062009 edition.
NFPA 204, , 2007 edition.
NFPA 220, , 20062009 edition.
NFPA 251, , 2006 edition.
NFPA 252, , 2008 edition.
NFPA 255, , 2006 edition.
NFPA 259, , 2008 edition.
NFPA 484, , 20062009 edition.
NFPA 600, , 20052010 edition.
NFPA 601, , 20052010 edition.
NFPA 804, , 20062010 edition.
NFPA 805, ,
20062010 edition.
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NFPA 901, , 20062011 edition.
NFPA 1500, , 2007 edition.
NFPA 1600, , 20072010 edition.
NFPA 1620, , 20032010 edition.

ASTM International, 100 Barr Harbor Drive, P.O. Box C700, West Conshohocken, PA
19428-2959.
ASTM E 84, Standard Test Method for Surface Burning Characteristics of Building Materials, 2010.
ASTM E 136, 19962011 edition.
ASTM E 380, Rev. A-89.

Environmental Protection Agency, Ariel Rios Building, 1200 Pennsylvania Avenue, NW,
Washington, DC 20460.
EPA 520/1-75-001, .

Institute of Electrical and Electronics Engineers, Three Park Avenue, 17th Floor, New York,
NY 10016-5997.
IEEE 383,

1974.
Occupational Safety and Health Administration, 200 Constitution Avenue, NW,

Washington, DC 20210.
OSHA Title 29, Code of Federal Regulations, Part 1910.38, , 2002.
OSHA Title 29, Code of Federal Regulations, Part 1910.156, 1981.

Underwriters Laboratories Inc., 333 Pfingsten Road, Northbrook, IL 60062.
UL 723, Tests for Surface Burning Characteristics of Building Materials, 2008.

The following documents or portions thereof are listed here as informational resources only. They are not a part of the
requirements of this document.

The National Council on Radiation Protection and Measurement has issued a number of reports on specific
radiation protection subjects. These reports are available from NCRP Publications, P.O. Box 4867, Washington, DC
20008, or from the U.S. Government Printing Office, Washington, DC 20402. Applicable publications include the
following:
NCRP 30, , 1964.
NCRP 38, , 1971.

Standards of the U.S. Nuclear Regulatory Commission for protection against radiation are published in the Code
of Federal Regulations, Part 20, Chapter 1, Title 10, available at most libraries. Revisions are printed in the Federal
Register, available at subscribing libraries or by subscription from the U.S. Government Printing Office.

, a bimonthly magazine, is available from the U.S. Government Printing Office. It covers many
areas of interest, including general safety, accident analysis, operating experiences, and current events.

Specific requirements for facilities handling radioactive materials have been issued by the American Nuclear
Insurers, Town Center, Suite 300S, 29 South Main Street, West Hartford, CT 06107-2445, and the MAERP Reinsurance
Association, 1151 Boston-Providence Turnpike, Norwood, MA 02062.

_______________________________________________________________________________________________
801-2     Log #CP4

_______________________________________________________________________________________________
Technical Committee on Fire Protection for Nuclear Facilities,

Revise throughout the standard:
Pre-Fire Plan Pre-Incident Fire Plan.

The committee revised the term to be consistent with NFPA 1620, Standard for Pre-Incident Planning.
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_______________________________________________________________________________________________
801-3     Log #9

_______________________________________________________________________________________________
Ivan Bolliger, Canadian Nuclear Safety Commission

Revise text to read as follows:

1.3 Goals.
The nuclear safety goal shall be to provide reasonable assurance that a fire during any

operational mode and plant configuration will not prevent the plant from achieving and maintaining the fissionable
material in a safe and stable condition.

The radioactive and hazardous material release goal shall
be to provide reasonable assurance that a fire will not result in the release of radiological or hazardous material that
adversely affects the public, plant personnel, or the environment.

The life safety goal shall be to provide reasonable assurance that loss of life in the event of
fire will be prevented for facility occupants.
1.4 Performance Objectives.

In the event of a fire during any operational mode and plant configuration, the plant
nuclear safety objectives shall be as follows:

(1) Reactivity control — capable of achieving and maintaining subcritical conditions
(2) Cooling — capable of achieving and maintaining decay heat removal
(3) Fission product boundary — capable of maintaining fundamental fuel geometry
(4) Heat transfer medium inventory control — capable of maintaining the necessary quantity of heat transfer medium

The radiological and hazardous material release
objective shall be to prevent exposure, uncontrolled release, or unacceptable dispersion of hazardous substances,
nuclear material, or radioactive material, due to fires.

The life safety objectives shall be to protect occupants not intimate with the initial fire
development from loss of life and improve the survivability of those who are intimate with the fire development, as well
as to provide protection for Personnel required to carryout manual actions to achieve the nuclear safety objectives and
emergency personnel.

It is recommended that goals and objectives be added to the administration section of NFPA 801 so
that they are clear and unambiguous for the responsible persons (Sentence 1.2.2) and to facilitate the proposal and
review of equivalencies (Sentence 1.5).
Modifying the goals and objectives from the current Annex note reflects the current practice of NFPA 805 and 806.
It is recommended that the radioactive release goal and objective be modified to include other hazardous materials as

it is often the case that the use or modification of radioactive materials (such as at mines, mills, conversion facilities and
processing facilities) involves suffignificanties quantities of other hazardous materials (such as hydrogen, hydrofluoric
acid, propane, kerosene, etc). These additional hazardous materials should also be considered in relation to the fire
protection goals and objectives of the Standard and within the fire hazard analysis.

Revise text to add an annex note to 4.2 that reads as follows:
4.2*
A.4.2 An FHA, in the context used in this standard, should serve as an evaluation tool for design and therefore should

include a goal-oriented approach, particularly when discussing topics when there are no deterministic requirements in
this standard.  The evaluation should address goals and objectives that include the following:

The nuclear safety goal should be to provide assurance that radioactive materials should be
maintained in a safe and stable condition in the event of a fire.

The radioactive and hazardous material release goal should
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be to provide reasonable assurance that a fire will not result in the release of radiological or hazardous material that
adversely affects the public, plant personnel, or the environment.

The life safety goal should be to provide reasonable assurance that loss of life in the event of fire
will be prevented for facility occupants.

In the event of a fire during any operational mode and process configuration, the
nuclear safety objectives should be as follows:

(a) Reactivity control — capable of achieving and maintaining subcritical conditions
(b) Cooling — capable of achieving and maintaining decay heat removal
(c) Fission product boundary — capable of maintaining fundamental fuel geometry
(d) Heat transfer medium inventory control — capable of maintaining the necessary quantity of heat transfer medium
(e) Preventing subcritical fissionable material becoming critical by the introduction of water and concurrent violation

with safe separation of subcritical masses
(f)  Maintain monitoring of safety functions

The radiological and hazardous material release
objective should be to prevent exposure, uncontrolled release, or unacceptable dispersion of hazardous substances,
nuclear material, or radioactive material, due to fires.

The life safety objectives should be to protect occupants not intimate with the initial fire
development from loss of life and improve the survivability of those who are intimate with the fire development, as well
as to provide protection for Personnel required to carryout manual actions to achieve the nuclear safety objectives and
emergency personnel.

The suggested text was moved to the annex as it applied to the FHA as there are
performance-oriented objectives to the design process.  Annex note A.1.1.1 was retained because it is still appropriate.
Additional examples were added to A.4.2(4)(e) and A.4.2(4)(f) incorporate a broader range of facilities.  The committee
notes that this may be incomplete and invites additional discussion in the form of public comments for consideration at
the ROC.

_______________________________________________________________________________________________
801-4     Log #45

_______________________________________________________________________________________________
William B. Till, Jr., Savannah River Nuclear Solutions, LLC

Revise text to read as follows:
This standard shall not apply to commercial power reactors that are covered by NFPA 804,

, and NFPA 805,
, and NFPA 806, Performance-Based Standard for

Fire Protection for Advanced Nuclear Reactor Electric Generating Plants Change Process.
Included NFPA 806.

_______________________________________________________________________________________________
801-5     Log #CP3

_______________________________________________________________________________________________
Technical Committee on Fire Protection for Nuclear Facilities,

Revise 1.1.2 as follows:
1.1.2 This standard shall not apply to commercial power-generating reactors that are covered by NFPA 804, Standard

for Fire Protection for Advanced Light Water Reactor Electric Generating Plants, and NFPA 805, Performance-Based
Standard for Fire Protection for Light Water Reactor Electric Generating Plants.

The committee revised to clarify applicability.
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_______________________________________________________________________________________________
801-6     Log #10

_______________________________________________________________________________________________
Ivan Bolliger, Canadian Nuclear Safety Commission

Revise text to read as follows:

This standard shall provides requirements and guidance for personnel responsible for the design, construction,
operation, and regulation of facilities that involve the storage, handling, or use of radioactive materials. The facilities
management is responsible for the implementation of the requirements contained within this standard. 1.2 3 Purpose.

This standard shall provide requirements and guidance for personnel responsible for the
design, construction, operation, and regulation of facilities that involve the storage, handling, or use of radioactive
materials.1.3.1 Protecting the safety of the public, plant personnel and the environment from the effects of fire or
explosions on radiological and other hazardous materials at facilities handling radioactive materials.

This standard shall be based on the concept of defense-in-depth.
Defense-in-depth shall be achieved when a balance of each of the following elements is provided:

(1) Preventing fires from starting
(2) Detecting fires rapidly and controlling and extinguishing promptly those fires that do occur, thereby limiting damage

and consequences
(3)* Providing a level of fire protection for structures, systems, and components so that a fire that is not promptly

extinguished will not prevent essential facility functions from being performed.
A1.3.2.2 Essential safety functions may include means for: achieving and maintaining the reactor in subcritical

conditions, achieving and maintaining decay heat removal, maintaining the integrity of fission product boundaries,
limiting the release of radioactive or other hazardous materials.

Responsibilities should be removed from the Purpose section as they are separate administrative
entities. The responsibility for the implementation of the requirements of the standard should be assigned to the facilities
management.
Currently the Purpose section does not include a purpose and therefore one should be added.
It is recommended that an Annex note be added to clarify the meaning of “essential safety functions”. In a power

reactor these functions are well known, in facilities under the scope of NFPA 801 these safety functions may be less
obvious and therefore additional guidance is warranted in the form of an Annex note.

Revise text to read as follows:

This standard shall provides requirements and guidance for personnel responsible for the design, construction,
operation, and regulation of facilities that involve the storage, handling, or use of radioactive materials. The facilities
management is responsible for the implementation of the requirements contained within this standard.
1.2 3 Purpose.

This standard shall provide requirements and guidance for personnel responsible for the
design, construction, operation, and regulation of facilities that involve the storage, handling, or use of radioactive
materials.1.3.1 Protecting the safety of the public, facility personnel and the environment from the effects of fire or
explosions on radiological and other hazardous materials at facilities handling radioactive materials.

This standard shall be based on the concept of defense-in-depth.
Defense-in-depth shall be achieved when a balance of each of the following elements is provided:

(1) Preventing fires from starting
(2) Detecting fires rapidly and controlling and extinguishing promptly those fires that do occur, thereby limiting damage

and consequences
(3)* Providing a level of fire protection for structures, systems, and components so that a fire that is not promptly

extinguished will not prevent essential facility functions from being performed.
A.1.3.2.2(3) Essential safety functions can include means, for example: achieving and maintaining the reactor and/or

processes in subcritical conditions, achieving and maintaining decay heat removal, maintaining the integrity of fission
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product boundaries, limiting the release of radioactive or other hazardous materials, monitoring processes, etc.

The committee agrees with the proponent's suggestions and revised 1.3.1 for consistency of
referring to facilities instead of plants.  Annex A.1.3.2.2 was moved to A.1.3.2.2(3) and further revised to be more
specific to such facilities.
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_______________________________________________________________________________________________
801-7     Log #48

_______________________________________________________________________________________________
Neal T. Hara, Idaho National Laboratory

Revise 1.3 and A.1.3:
These requirements shall be applicable to all locations where facilities with radioactive materials in a

form which presents a hazard to the public or emergency response personnel and exceeds the reportable limits
established in Appendix B of 40 CFR 302 that meet the thresholds established in 10 CFR 30 are stored, handled, or
used in quantities and under conditions requiring government oversight and/or license (e.g., U.S. Nuclear Regulatory
Commission or U.S. Department of Energy) to possess or use these materials, and to all other locations with equal
quantities or conditions. The requirements in this standard may also be applied as deemed applicable by the authority
having jurisdiction.

The threshold requirements apply regardless of whether a license is issued or not. A hazard assessment
document, acceptable to the authority having jurisdiction, should be performed to determine the potential fire risks
associated with the radioactive materials. For further information, see

An assessment of the potential for release of radioactive materials (under fire
conditions) and the associated expose to the public or emergency response personnel.

10 CFR 30, Schedule B, is generally referred to as the licensing threshold for facilities overseen by the
Nuclear Regulatory Commission. The use of 10 CFR 30 does not result in the correct threshold for application of NFPA
801, since a fire involving radioactive materials at the threshold values would not necessarily present a hazard to the
environment, public, or emergency responders. The basis for Schedule B can be found in section 2.13 of the Nuclear
Regulatory Commission document NUREG-1717,

June 2001. The Schedule B quantity was, roughly speaking, those levels for which continuous long
term occupational exposure to the material would not exceed a predetermined dose level. It should also be noted that
the 10 CFR 30 radionuclide list does not consider many other “non-byproduct” radionuclides that are also hazardous.
The Nuclear Regulatory Commission does not require the use of NFPA 801 at the licensing levels of 10 CFR 30. The
facility protection portion of 10 CFR 30.33(a)(2) state the following requirement: “The applicant’s proposed equipment
and facilities are adequate to protect health and minimize danger to life or property.”
This applicability threshold was added in the 2003 edition of NFPA 801; however there was no technical basis given for

the applicability threshold value (NFPA 801-November 2002 ROP).
The Environmental Protection Agency (EPA) Reportable Quantity (RQ) threshold for radionuclides provides a more

appropriate application threshold for NFPA 801 for those facilities located in close proximity to the public. Details for the
basis of the RQ determination can be found in the Federal Register, Volume 54, Number 99 (May 24, 1989) starting on
page 22530. The 40 CFR 302.4, Appendix B, RQ is based on a 24-hour accidental release of radionuclides that could
result in a person located 30 meters from the release point receiving an effective dose equivalent of 500 millirem. The
EPA used a methodology, which represented the following routes of exposure: inhalation, ground-water ingestion,
vegetable ingestion, direct exposure to a point source, and direct exposure by submersion in a cloud of radioactive
noble gas. Page 22535, of the Federal Register, states that the RQ represents a determination only of possible or
potential harm: not that releases of a particular amount of a hazardous substance will necessarily be harmful to public
health, welfare, or the environment. The selection of the 500 millirem dose equivalent is consistent with EPA
400-R-92-001, . Similar references to
EPA exposure limits can be found in the last paragraph of Annex C section C.3.2. Manual EPA 400-R-92-001 has
determined that the Protective Action Guide (PAG) minimum upper bounds (based on maximum costs for avoiding risk)
range from 0.15 to 0.8 rem, with 0.5 rem (or 500 millirem) being representative for most situations (see section C.2.1.3
of the EPA manual). This is consistent with EPA’s principle that PAGs should not be higher than justified on a basis of
optimization of cost and the collective risk of effects on health (see Principle 3 in section E.2.1 of the EPA manual).

The committee views this as an issue that requires further study and will revisit in the comment
phase.  The committee encourage interested parties to submit materials for consideration.
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_______________________________________________________________________________________________
801-8     Log #1

_______________________________________________________________________________________________
John F. Bender, Underwriters Laboratories Inc.

Revise text as follows:
2.3.2 UL Publications. Underwriters Laboratories Inc., 333 Pfingsten Road, Northbrook, IL 60062.
ANSI/UL 1479, Fire Tests of Through-Penetration Fire Stops, 2003, revised 2006 2010.
ANSI/UL 900, Standard for Air Filter Units, 2004, Revised 2009.

Reason:  Add ANSI approval designation to ANSI/UL 1479and update to most recent revision, and
add reference to ANSI/UL 900 as referenced in proposed changes to Section 5.9.3.1.  (See Proposal #801-3)
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_______________________________________________________________________________________________
801-9     Log #17

_______________________________________________________________________________________________
Ivan Bolliger, Canadian Nuclear Safety Commission

Revise text to read as follows:
A written procedure shall be established to address impairments to fire protection systems and shall include the

following:
(1) Identification, tagging, and tracking of impaired equipment
(2) Identification of personnel to be notified
(3)* Determination of needed compensatory actions fire protection and fire prevention measures

Actions taken if an impairment to a required system, feature, or component prevents that
system, feature, or component from performing its intended function. These actions are a temporary alternative means
of providing reasonable assurance that the necessary function will be compensated for during the impairment, or an act
to mitigate the consequence of a fire. Compensatory measures include but are not limited to actions such as
firewatches, administrative controls, temporary systems, and features of components. [ 2010]
A4.5.1Corrective actions should be implemented in a timely manner, and appropriate compensatory actions should be

established and maintained until the corrective action has been completed. Compensatory actions should be
appropriate with the level of risk created by the unavailable equipment. The use of compensatory actions needs to be
incorporated into a procedure to ensure consistent application. In addition, plant procedures should ensure that
compensatory actions are not a substitute for prompt restoration of the impaired system.

Canadian OPEX for facilities within the scope of NFPA 801 indicates that the requirement for adequate
compensatory measures for impaired fire protection SSC’s is not fully understood, with associated weaknesses in
compensatory measures and documentation.
The proposed additional text is in line with current best practices for nuclear power plants included in NFPA 805 and

806.

Revise text to read as follows:
A written procedure shall be established to address impairments to fire protection systems and shall include the

following:
(1) Identification, tagging, and tracking of impaired equipment
(2) Identification of personnel to be notified
(3)* Determination of needed compensatory actions fire protection and fire prevention measures

Measures taken if an impairment to a required system, feature, or component prevents
that system, feature, or component from performing its intended function. These measures are a temporary alternative
means of providing reasonable assurance that the necessary function will be compensated for during the impairment, or
an act to mitigate the consequence of a fire. Compensatory measures include but are not limited to actions such as
firewatches, administrative controls, temporary systems, and features of components.
A.4.5.1(3) Corrective actions should be implemented in a timely manner, and appropriate compensatory measures

should be established and maintained until the corrective action has been completed. Compensatory measures should
be appropriate with the level of risk created by the unavailable equipment. The use of compensatory measures needs to
be incorporated into a procedure to ensure consistent application. In addition, plant procedures should ensure that
compensatory measures are not a substitute for prompt restoration of the impaired system.
If active (fire suppression, detection, etc.) or passive (fire barriers, penetration seals, etc.) fire protection is impaired,

the range of the hazard should be explored further and appropriate actions considered.  Such actions can include the
removal of combustible materials, process suspension, removal of radioactive materials or placing them in a safe and
stable condition.

The committee clarified the application of compensatory measures to include discussion of
other options a user may take when a fire protection system, feature, or component is impaired. The term compensatory
measures was chosen over compensatory actions because some measures do not require actions.
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_______________________________________________________________________________________________
801-10     Log #84

_______________________________________________________________________________________________
Thomas L. Allison, Savannah River Nuclear Solutions

Add new text to read as follows:
A wall separating buildings or subdividing a building to prevent the spread of fire and having a fire

resistance rating and structural stability. [221, 2009]
A wall, other than a fire wall, having a fire resistance rating. [221, 2009]

A fire barrier, as currently defined, is a generic definition for construction designed to limit heat, fire
and smoke spread, commonly called fire rated construction.  NFPA 221 does not define this term, but identifies two
categories of fire rated construction.  Extracting that from NFPA 221 and making it a subset of Section 3.3.7 will make it
much clearer what is meant and how it is applied.  In addition, where the term is used in the standard, including the
Annex, the purpose of the fire barrier should be made clear.  By this, I mean, if it is important to separate the control
room from a process area, it may be necessary to survive the uncontrolled fire and that is achieved with fire walls.  On
the other hand, if separating the electrical room from the process area, it may only be necessary to confine the fire until
emergency forces arrive and a fire barrier will be suitable.  If fact, a “one-way” fire barrier wall might be adequate if the
only purpose is to prevent the electrical room fire from involving the process room, but not the other way around.

The term for fire barrier wall is not used in the standard.  The term for fire wall is intended to be
applied generically by the AHJ.

_______________________________________________________________________________________________
801-11     Log #49

_______________________________________________________________________________________________
Neal T. Hara, Idaho National Laboratory

Add a new definition 3.3.16 as follows and renumber remaining paragraphs:
A system which maintains reactive atmospheric concentrations below levels which will

support combustion of the materials at risk.
The definition is needed to clarify that maximum safe concentration can be dependent on combustion

characteristics of the materials at risk. Plutonium could burn in as little as 1% oxygen, if heat is applied to the material.
Plutonium may also spontaneously ignite in air containing moisture. These references to the different oxygen and
moisture levels to support combustion can be found in “Glovebox Fire Safety—A Guide for Safe Practices in Design,
Protection and Operation,” , Factory Mutual Research Corporation, 1967.

Accept the submitted new definition 3.3.16 as revised, add a new annex, and renumber remaining paragraphs:
A system which produces and maintains continuous atmospheric concentrations below

levels which will support combustion or reactions of the materials at risk.
Fixed inerting systems are different than extinguishing systems in that they are

intended as a fire or deflagration prevention system.
The committee removed the word "reactive" because the fixed inerting system would not be

exclusively used for reactive atmospheres.  This was clarified with the term "reactions" for possible materials of risk to
consider.  The concept of producing the environment, as well as maintaining it, was added to the definition.  The annex
material was added to clarify the intent of a fixed inerting system to be used as a fire prevention mechanism.
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_______________________________________________________________________________________________
801-12     Log #46

_______________________________________________________________________________________________
William B. Till, Jr., Savannah River Nuclear Solutions, LLC

Revise text to read as follows:
A sealed enclosure in which items inside the box are handled exclusively using long rubber or

neoprene gloves sealed to ports in the walls of the enclosure.
Gloveboxes now use a variety of materials for gloves depending on the risk or characteristics of the

material being handled. Rubber and neoprene are unnecessarily restrictive as part of the definition.

_______________________________________________________________________________________________
801-13     Log #11

_______________________________________________________________________________________________
Ivan Bolliger, Canadian Nuclear Safety Commission

Revise text to read as follows:
A policy document shall be prepared that defines

management authority and responsibilities and establishes the general policy for the site fire protection program.
The policy document shall designate the senior management position with immediate authority and responsibility for the
fire protection program.

4.1.3 Administrative controls for changes in processes, equipment, or facilities shall be developed to include fire
protection concerns.

4.1.4 For the life of the facility, the administrative controls for facilities shall be reviewed and maintained to reflect
current conditions and be updated periodically.

The policy document that defines the management authority and responsibility should be consistent with other
upper-tier plant policy documents

The senior plant management position responsible for fire protection should be the plant general manager or
that of an equivalent position. Fire protection needs the support of the highest level of management. This support is
particularly important where various fire protection programmatic responsibilities go across organizational lines (i.e.,
operations, system engineering, design engineering, security, training).

Ultimate authority for the fire protection program should be that of the senior management to ensure
that adequate support is provided for its implementation in a controlled and coordinated manner. The addition of these
requirements for management to have ultimate responsibility is inline with the requirements of NFPA 805.

Revise text to read as follows:
A policy document shall be prepared that defines management authority and responsibilities and establishes the

general policy for the site fire protection program.
The policy document shall designate the senior management position with immediate authority and

responsibility for the fire protection program.
4.1.3 Administrative controls for changes in processes, equipment, or facilities shall be developed to include fire

protection concerns.
4.1.4 For the life of the facility, the administrative controls for facilities shall be reviewed and maintained to reflect

current conditions and be updated periodically.
The policy document that defines the management authority and responsibility should be consistent with other

upper-tier plant policy documents
The senior plant management position responsible for fire protection should be the plant general manager or

that of an equivalent position. Fire protection needs the support of the highest level of management. This support is
particularly important where various fire protection programmatic responsibilities go across organizational lines (i.e.,
operations, system engineering, design engineering, security, training).

The committee removed the heading from 4.1.1 to conform to the NFPA Manual of Style.
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_______________________________________________________________________________________________
801-14     Log #4

_______________________________________________________________________________________________
Edgar G. Dressler, American Nuclear Insurers

Add new text to read as follows:
A documented fire hazards analysis shall be initiated at the beginning of the design process or when

configuration changes are made to ensure that the fire prevention and fire protection requirements of this standard have
been evaluated. The completed fire hazards analysis shall be reviewed on a two year frequency to ensure the analysis
remains current.

A requirement to review the FHA on a two year frequency will ensure the document remains current.
Minor changes in plant processes and/or to the fire protection program may not require a document review. Over time,
the changes accumulate to a point where the FHA is no longer accurate.

Revise text to read as follows:
A documented fire hazards analysis shall be initiated at the beginning of the design process or when

configuration and other facility changes are made to ensure that the fire prevention and fire protection requirements of
this standard have been evaluated.

The fire hazard analysis shall be updated as necessary to reflect facility modifications, changes in fire hazards
and operating experience.

The completed fire hazards analysis shall be reviewed at least every three years and modified, when
necessary, in order to ensure the analysis remains current.

The committee clarified types of possible changes that can take place at a facility.  The change
from two years to three years meets with the intended purpose of establishing a frequency for the fire hazards analysis.
The committee adopted the language from 801-17 (Log #14), as it was more appropriate to include the suggested
material here in 4.2.1.

_______________________________________________________________________________________________
801-15     Log #12

_______________________________________________________________________________________________
Ivan Bolliger, Canadian Nuclear Safety Commission

Revise text to read as follows:
A documented fire hazards analysis shall be initiated at the beginning of the design process or when

configuration changes are made to ensure that the fire prevention and fire protection requirements of this standard have
been evaluated to achieve the goals and objectives of Sections 1.3 and 1.4.

The evaluation shall consider the facility's specific design, layout, and anticipated operating needs.
The evaluation shall consider acceptable means for separation or control of hazards, the control or elimination of

ignition sources, and the suppression of fires.
For existing facilities, a documented fire hazards analysis shall be performed for all areas of the facility.

It is recommended that the Annex note 4.2.4 be moved to 4.2.1. as the Annex note is applicable to
FHA’s in general, not just for existing facilities.
It is recommended that a link to the goals and objective be added to clarify that the fire prevention and protection

feature are required to meet the goals and objectives not just that the evaluation be carried out.

See committee action and statement on 801-3 (Log #9).

13Printed on  7/22/2011



Report on Proposals  –  November 2012 NFPA 801
_______________________________________________________________________________________________
801-16     Log #13

_______________________________________________________________________________________________
Ivan Bolliger, Canadian Nuclear Safety Commission

Revise text to read as follows:
The evaluation shall consider the storage and use of radioactive and other hazardous materials, as their release

under fire or explosion conditions can result in a severe hazard.
It is recommended Section 4.2.5 be modified to include other hazardous materials as often the

modification or processing of radioactive material (such as mining, mills and conversion facilities) involves significant
quantities of hazardous materials (such as hydrogen, hydrofluoric acid, propane, kerosene, etc) which should also be
considered in relation to the fire protection goals and objectives of the Standard and within the fire hazard analysis.

_______________________________________________________________________________________________
801-17     Log #14

_______________________________________________________________________________________________
Ivan Bolliger, Canadian Nuclear Safety Commission

Add new text to read as follows:
4.2.6 The fire hazard analysis shall be updated as necessary to reflect plant modifications, significant changes in fire

hazards and operating experience.
At present there is no requirement to update the FHA to reflect modifications or change of use. The

FHA should be used as a design tool to ensure that the goals and objectives of the standard are maintained for the life
of the facility and therefore the FAH is required to be maintained to reflect the current plant configuration.

This material was accepted into 4.2.1.1.  See action on 801-14 (Log #4).
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_______________________________________________________________________________________________
801-18     Log #83

_______________________________________________________________________________________________
Thomas L. Allison, Savannah River Nuclear Solutions

Add new text to read as follows:
The Fire Hazards Analysis shall be prepared by or under the supervision of a qualified fire protection engineer

acceptable to the authority having jurisdiction.
Examples of a qualified fire protection engineer may include a licensed professional engineer in the field of fire

protection, a graduate of an accredited fire protection engineering program, a graduate of an accredited Masters Degree
program in fire protection, or other qualifications acceptable to the AHJ based on education and experience in the field
of fire protection.

A significant number of design decisions are deferred to the FHA to determine.  Without some
minimum qualifications outlined, anyone could prepare this document, even someone with a bias favorable towards the
one paying for the service and little or no training, experience or background to support his conclusions.  As a result of
fire being a dominant risk in nuclear facilities, fire protection engineers must be familiar with industry technical codes,
standards and practices to ensure that these facilities are protected from the inherent risks of fire.  The person
responsible for the FHA must be competent in the field of fire protection engineering.  In addition to the education or
licensing indicated in the proposal, the committee may want to include years of experience similar to the Professional
Member requirements of SFPE.

Add new text to read as follows:
The Fire Hazards Analysis shall be prepared by or under the supervision of a qualified fire protection engineer

acceptable to the authority having jurisdiction.
A qualified fire protection engineer acceptable to the AHJ generally has knowledge based on a combination of

education and experience in the field of fire protection.  Examples of a qualified fire protection engineer can include a
licensed professional engineer specializing in the field of fire protection or qualified to be a professional member of the
Society of Fire Protection Engineers (SFPE).

The committee clarified the annex to align with generally accepted definitions of a qualified fire
protection engineer.
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_______________________________________________________________________________________________
801-19     Log #15

_______________________________________________________________________________________________
Ivan Bolliger, Canadian Nuclear Safety Commission

Revise text to read as follows:
4.3* Fire Prevention Program.
A written fire prevention program shall be established and implemented for all operational modes of the facility and

shall include the following:
(1) Management and policy direction as indicated in Section 4.1
(2) Standards, procedures, processes and supporting documentation for fire protection design and operation of the

facility
(3) Preparation and maintenance of a fire hazard analysis as indicated in Section 4.2
(4) Management of changes to the facility that affect fire protection
(5) (1) Fire safety information for all employees and contractors, including familiarization with procedures for fire

prevention, emergency alarm response, and reporting of fires
(6) (2)* Documented facility inspections conducted at least monthly, including provisions for remedial action to correct

conditions that increase fire hazards
(7) (3)* A description of the general housekeeping practices and the control of transient combustibles
(8) (7)* Fire prevention surveillance
(9) (4) Control of flammable and combustible liquids and gases and oxidizers in accordance with the applicable

documents referenced in Section 7.1
(10) (5)* Control of ignition sources including, but not limited to, grinding, welding, and cutting
(11) (8) Restriction of smoking to designated and supervised areas of the facility
(12) Inspection, testing and maintenance of fire protection design features and equipment as indicated in Section 4.4
(13) Procedures for planned and unplanned impairments to fire protection design features and equipment as indicated

in Section 4.5
(14) (6)* Fire reports, including an investigation and a statement on the corrective action to be taken
(15) (9)* Construction, demolition, and renovating activities that conform to the requirements of NFPA 241,

, such as the following:
(a) Scaffolding, formworks, decking, and partitions used inside buildings shall be noncombustible or fire-retardant

treated.
(b) If wood is used, it shall be one of the following:
i. Listed, pressure-impregnated, fire-retardant lumber
ii. Treated with a listed fire-retardant coating
iii. Timbers 15.2 cm × 15.2 cm (6 in. × 6 in.) or larger
(c) Tarpaulins (fabrics) and plastic films shall be certified to conform to the weather-resistant and flame-resistant

materials described in NFPA 701, .
(16) Emergency response requirements as indicated in Section 4.6
(17) Provision of the facility fire emergency organization as indicated in Section 4.7
(18) Preparation of pre-fire plans as indicated in Section 4.8
(19) Quality assurance and self auditing of the above activities
(20) Provision for staff and training to carry out the above activities
A4.3 Preparation of the fire protection program should follow the requirements of Section 4.3 while taking into

consideration the hazards and complexity of the facility and potential consequences of a fire to building occupants, the
public or the environment. The level of detail to the fire protection program elements will depend on the risk of the facility
in relation to the fire protection objectives.
A.4.3(9) (16) The use of noncombustible or fire-retardant concrete formwork is especially important for large structures

(e.g., reactor buildings and turbine generator pedestals) where large quantities of forms are used.
Pressure-impregnated fire-retardant lumber should be used in accordance with its listing and the manufacturer's

instructions. Where exposed to the weather or moisture (e.g., concrete forms), the fire retardant used should be suitable
for this exposure. Fire-retardant coatings are not acceptable on walking surfaces or surfaces subject to mechanical
damage.
Use of fire-retardant paint requires special care. Inconsistent application and exposure to weather can reduce the

effectiveness of fire-retardant coatings. Large timbers are occasionally used to support large pieces of equipment during
storage or maintenance. The size of these timbers makes them difficult to ignite, and they do not represent an
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immediate fire threat.
Temporary structures for construction, demolition, and renovating activities should have the following attributes:
(a) Scaffolding, formworks, decking, and partitions used inside buildings shall be noncombustible or fire-retardant

treated.
(b) If wood is used, it shall be one of the following:

i. Listed, pressure-impregnated, fire-retardant lumber
ii. Treated with a listed fire-retardant coating
iii. Timbers 15.2 cm × 15.2 cm (6 in. × 6 in.) or larger
(c) Tarpaulins (fabrics) and plastic films shall be certified to conform to the weather-resistant and flame-resistant

materials described in NFPA 701, .
The current description of a fire protection program is missing some details which if added would

provide additional guidance for the preparation of a comprehensive fire protection program. The layout of Chapter 4 is
such that it is not fully clear which items are to be captured within the fire protection program. Referencing the other
sections of Chapter 4 under Section 4.3 would link all the requirements of Chapter 4 together under the fire protection
program to present a set of planned, coordinated, controlled and integrated activities to support achievement of the fire
protection objectives for the facility.
An Annex note to Section 4.3 would provide guidance on the level of documentation required for the various facilities

that fall under the scope of NFPA 801.
Modifying A.4.3(9) (16) removes reference to structures that would generally fall under nuclear power plant standards

(804, 805, 806). Relocating the detailed design information with respect to temporary structures leaves the fire
protection program sections at a high level in line with the remainder of the sections.

Revise text to read as follows:
4.3* Fire Prevention Protection Program Plan.
A written fire protection plan shall be established and implemented for all operational modes of the facility and shall

include the following:
(1) Management and policy direction as indicated in Section 4.1
(2) Standards, procedures, processes and supporting documentation for fire protection design and operation of the

facility
(3) Preparation and maintenance of a fire hazard analysis as indicated in Section 4.2
(4) Management of changes to the facility that affect fire protection
(5) (1) Fire safety information for all employees and contractors, including familiarization with procedures for fire

prevention, emergency alarm response, and reporting of fires
(6) (2)* Documented facility inspections conducted at least monthly, including provisions for remedial action to correct

conditions that increase fire hazards
(7) (3)* A description of the general housekeeping practices and the control of transient combustibles
(8) (7)* Fire prevention surveillance
(9) (4) Control of flammable and combustible liquids and gases and oxidizers in accordance with the applicable

documents referenced in Section 7.1
(10) (5)* Control of ignition sources including, but not limited to, grinding, welding, and cutting
(11) (8) Restriction of smoking to designated and supervised areas of the facility
(12) Inspection, testing and maintenance of fire protection design features and equipment as indicated in Section 4.4
(13) Procedures for planned and unplanned impairments to fire protection design features and equipment as indicated

in Section 4.5
(14) (6)* Fire reports, including an investigation and a statement on the corrective action to be taken
(15) (9)* Construction, demolition, and renovating activities that conform to the requirements of NFPA 241,

, such as the following:
(a) Scaffolding, formworks, decking, and partitions used inside buildings shall be noncombustible or fire-retardant

treated.
(b) If wood is used, it shall be one of the following:
i. Listed, pressure-impregnated, fire-retardant lumber
ii. Treated with a listed fire-retardant coating
iii. Timbers 15.2 cm × 15.2 cm (6 in. × 6 in.) or larger
(c) Tarpaulins (fabrics) and plastic films shall be certified to conform to the weather-resistant and flame-resistant

materials described in NFPA 701, .

17Printed on  7/22/2011



Report on Proposals  –  November 2012 NFPA 801
(16) Emergency response requirements as indicated in Section 4.6
(17) Provision of the facility fire emergency organization as indicated in Section 4.7
(18) Preparation of pre-fire plans as indicated in Section 4.8
(19) Quality assurance and self auditing of the above activities
(20) Provision for staff and training to carry out the above activities
A4.3 Preparation of the fire protection program should follow the requirements of Section 4.3 while taking into

consideration the hazards and complexity of the facility and potential consequences of a fire to building occupants, the
public or the environment. The level of detail to the fire protection program elements will depend on the risk of the facility
in relation to the fire protection objectives.
A.4.3(9)(15) The use of noncombustible or fire-retardant concrete formwork is especially important for large structures

(e.g., reactor buildings and turbine generator pedestals) where large quantities of forms are used.
Pressure-impregnated fire-retardant lumber should be used in accordance with its listing and the manufacturer's

instructions. Where exposed to the weather or moisture (e.g., concrete forms), the fire retardant used should be suitable
for this exposure. Fire-retardant coatings are not acceptable on walking surfaces or surfaces subject to mechanical
damage.
Use of fire-retardant paint requires special care. Inconsistent application and exposure to weather can reduce the

effectiveness of fire-retardant coatings. Large timbers are occasionally used to support large pieces of equipment during
storage or maintenance. The size of these timbers makes them difficult to ignite, and they do not represent an
immediate fire threat.

The committee changed the heading of 4.3 from prevention to protection.  Scaffolding
requirements were deleted from 4.3 to be moved to chapter 7.

_______________________________________________________________________________________________
801-20     Log #5

_______________________________________________________________________________________________
Edgar G. Dressler, American Nuclear Insurers

Revise text to read as follows:
4.3(5) *Control of ignition sources, including, but not limited to, grinding, welding, and cutting in accordance with NFPA

51B
2.2 Add NFPA 51B Standard for Fire Prevention During Welding, Cutting, and Other Hot Work.

Direct reference to Standard 51B would be more specific. It would be consistent with how hot work is
treated in other NFPA standards.

Revise the suggested text to read as follows:
4.3(5)* Control of ignition sources, including, but not limited to, grinding, welding, and cutting in accordance with NFPA

51B.
2.2 Add NFPA 51B, Standard for Fire Prevention During Welding, Cutting, and Other Hot Work.

The committee retained the listed potential ignition sources to make the distinction between
ignition sources associated with cutting, welding, and grinding, which should be in compliance with NFPA 51B, Standard
for Fire Prevention During Welding, Cutting, and Other Hot Work, as well as other ignition sources.
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_______________________________________________________________________________________________
801-21     Log #50

_______________________________________________________________________________________________
Neal T. Hara, Idaho National Laboratory

Modify section 4.3(9) and A.4.3.(9) as follows:
Construction, demolition, and renovating activities that conform to the requirements of NFPA 241,

, such as the following:
(a) Scaffolding, formworks, decking, and partitions used inside buildings shall be noncombustible or fire-retardant

treated.
(b) If wood is used, it shall be one of the following:
i. Listed, pressure-impregnated, fire-retardant lumber
ii. Treated with a listed fire-retardant coating
iii. Timbers 15.2 cm × 15.2 cm (6 in. × 6 in.) or larger
(c) Tarpaulins (fabrics) and plastic films shall be certified to conform to the weather-resistant and flame-resistant

materials described in NFPA701, .
The use of noncombustible or fire-retardant concrete formwork is especially important for large structures

(e.g., reactor buildings and turbine generator pedestals) where large quantities of forms are used.
Pressure-impregnated fire-retardant lumber should be used in accordance with its listing and the manufacturer’s

instructions. Where exposed to the weather or moisture (e.g., concrete forms), the fire retardant used should be suitable
for this exposure. Fire-retardant coatings are not acceptable on walking surfaces or surfaces subject to mechanical
damage.
Use of fire-retardant paint requires special care. Inconsistent application and exposure to weather can reduce the

effectiveness of fire-retardant coatings. Large timbers are occasionally used to support large pieces of equipment during
storage or maintenance. The size of these timbers makes them difficult to ignite, and they do not represent an
immediate fire threat.
The following are examples of additional controls that may be applied to construction, demolition, or renovating

activities:
(a) Scaffolding, formworks, decking, and partitions used inside buildings shall be noncombustible or fire-retardant

treated.
(b) If wood is used, it shall be one of the following:
i. Listed, pressure-impregnated, fire-retardant lumber
ii. Treated with a listed fire-retardant coating
iii. Timbers 15.2 cm × 15.2 cm (6 in. × 6 in.) or larger
(c) Tarpaulins (fabrics) and plastic films shall be certified to conform to the weather-resistant and flame-resistant

materials described in NFPA701, .
The current wording of section 4.3.(9) reads as an example of additional controls for facilities

performing construction, demolition, and renovating activities. The examples are also not consistent with the existing
explanatory material. These examples need to be placed within the explanatory material associated with 4.3.(9) and
would be controls that might be invoked by a fire protection program or fire hazards analysis.

See the committee action on 801-47 (Log #38), where the committee addresses scaffolding by
placing it into Chapter 7.
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_______________________________________________________________________________________________
801-22     Log #16

_______________________________________________________________________________________________
Ivan Bolliger, Canadian Nuclear Safety Commission

Revise text to read as follows:
Upon installation, fire protection systems and features shall be inspected and tested in accordance with the

applicable standards. documents referenced in Section 6.7.
A.4.4.1 Fire protection systems and features include both passive and active systems (such as but not limited to: fire

separations, fire doors, fire dampers, fire alarm systems and fire suppression systems.)
Section 6.7 refers to fire suppression systems and equipment only. Inspection, testing and

maintenance should cover both passive and active fire protection features.
The addition of an Annex note provides guidance of fire protection features that require inspection, testing and

maintenance to help ensure that they will operate as intended when required.

Revise text to read as follows:
Upon installation, fire protection systems and features shall be inspected and tested in accordance with the

applicable standards or guidelines that are acceptable to the AHJ. documents referenced in Section 6.7.
A.4.4.1 Fire protection systems and features include both passive and active systems.

Fire barriers shall be maintained and inspected in accordance with the design specifications as accepted by the
AHJ.

The committee clarified what is intended by "applicable" in 4.4.1 and added 5.6.4 to establish
maintenance and inspection criteria for fire barriers.  The parenthetical material was deleted to avoid being overly
restrictive.

_______________________________________________________________________________________________
801-23     Log #18

_______________________________________________________________________________________________
Ivan Bolliger, Canadian Nuclear Safety Commission

Add new text to read as follows:
4.6* Emergency Response.
A written emergency response plan shall be developed and shall include the following:
(6)* The effects of fire-fighting water on such areas, assuming disruption of the contents by accident or by fire hoses.
A.4.6.(6). Consideration should be given to:
(a) The possibility for subcritical fissionable material to become critical by the introduction of water and concurrent

violation of safe separation of subcritical masses of the material during fire fighting;
(b) Fire-fighting water runoff and associated containment requirements to minimize the release of radiological or other

hazardous material to the environment.
The addition of an Annex note is recommended to clarify what the disruption effects fire-fighting water

may have on radiological materials.
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_______________________________________________________________________________________________
801-24     Log #19

_______________________________________________________________________________________________
Ivan Bolliger, Canadian Nuclear Safety Commission

Add new text to read as follows:
A facility fire emergency organization in accordance with the requirements of NFPA 600,

, or NFPA 1500, , shall be provided.
A.4.7.1 A facility fire emergency organization may be made up of either an on-site fire department, an off-site fire

department, or a combination of on-site and off-site fire departments to provide an adequate aggregate response.
Where an off-site fire department is relied upon for either the full response or an combined response, appropriate
agreements shall be documented to detail response expectations, escort requirements, appropriate training, site
familiarization and drill requirements.

It is common for emergency response to a facility that falls under the scope of NFPA 801 to have an
emergency response plan that credits response from an on-site fire department, an off-site fire department, or as
combination of on-site and off-site fire departments. An Annex note provides clarification of this and additional guidance
to ensure adequate response and safety of the emergency response personnel.

Revise new text to read as follows:
A facility fire emergency organization in accordance with the requirements of NFPA 600,

, or NFPA 1500, , shall be provided.
A.4.7.1 A facility fire emergency organization can be made up of either an on-site fire department or fire brigade, an

off-site fire department or fire brigade, or a combination of on-site and off-site fire departments to provide an adequate
aggregate response. Where an off-site fire department or fire brigade is relied upon for either the full response or a
combined response, appropriate agreements should be documented to detail response expectations, escort
requirements, appropriate training, site familiarization and drill requirements as acceptable to the AHJ.

The phrase "fire brigade" was added to capture the concept that certain sites have fire
departments or brigades.  The submitted text was editorially revised to coordinate with the NFPA Manual of Style.

_______________________________________________________________________________________________
801-25     Log #20

_______________________________________________________________________________________________
Ivan Bolliger, Canadian Nuclear Safety Commission

Revise text to read as follows:
Two-way communications for the facility fire emergency organization shall be provided if required by the Fire

Hazard Analysis (FHA).
In general the FHA will not detail the communication requirements of the emergency response

organization. The requirement for communications are generally determined by the emergency organization needs
analysis (NFPA 600).

Revise text to read as follows:
Two-way A means of communicatingons between emergency organization responders for the facility fire

emergency organization shall be provided if required by the Fire Hazard Analysis (FHA).
The committee agreed with the submitter's proposed change and further clarified

communication methods.
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_______________________________________________________________________________________________
801-26     Log #47

_______________________________________________________________________________________________
William B. Till, Jr., Savannah River Nuclear Solutions, LLC

Revise text to read as follows:
Two-way communications for the facility fire emergency organization shall be provided if required by the Federal

Housing Administration Fire Hazards Analysis (FHA).
Corrects an editorial error. The requirement first appeared in NFPA 801-1998, 4-8.3(c) as "fire hazards

analysis" but was changed for the 2003 edition.

See 801-25 (Log #20) where the committee clarifies the need for communication.

_______________________________________________________________________________________________
801-27     Log #21

_______________________________________________________________________________________________
Ivan Bolliger, Canadian Nuclear Safety Commission

Revise text to read as follows:
Facilities having quantities of radioactive materials that can become airborne in the event of fire or explosion

shall be segregated from other important buildings, or operations or fire exposure hazards as determined by the fire
hazard analysis.

This requirement should be applicable to all radiological materials that may be affected by a fire or
explosion such as contaminated liquids in a tank or piping that may be weakened by fire.
It is not clear what “important buildings” are. It is recommended that the word important be removed and consideration

of other fire exposures be added (such as from tanks containing flammable liquids or gases).

_______________________________________________________________________________________________
801-28     Log #40

_______________________________________________________________________________________________
William B. Till, Jr., Savannah River Nuclear Solutions, LLC

Add new text to read as follows:
5.2.1.1* Fire exposures from adjacent buildings or structures shall be evaluated as part of the FHA.
A.5.2.1.1 NFPA 80A, provides

guidance on fire exposure hazards
NFPA 80A is the recommended practice for Exposure protection. Currently, the document does not

provide specific guidance other than to mandate segregation.
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_______________________________________________________________________________________________
801-29     Log #42

_______________________________________________________________________________________________
William B. Till, Jr., Savannah River Nuclear Solutions, LLC

Revise text to read as follows:
Buildings in which radioactive materials are to be used, handled, or stored shall be fire resistant or

noncombustible.
This will generally result in Type I or Type II noncombustible construction in accordance with NFPA220,

, as approved by the AHJ. Limited combustible construction materials are
not permitted.

Per NFPA 220, Limited Combustible materials are allowed which is not the intent of the requirement.
Type I (442 or 332) and Type II (222, 111, or 000) construction shall be those

types in which the fire walls, structural elements, walls, arches, floors, and roofs are of approved noncombustible or
limited combustible materials. [ 7.2.3.1]

Revise text to read as follows:
Buildings in which radioactive materials are to be used, handled, or stored shall be fire resistant or

noncombustible construction in accordance with NFPA 220 Type I or Type II construction.
Limited combustible construction shall not be permitted.

A.5.5 This will generally result in Type I or Type II construction in accordance with NFPA 220, Standard on Types of
Building Construction, as approved by the AHJ.

It is the intent of this committee that no "limited combustible construction" be used.

_______________________________________________________________________________________________
801-30     Log #2

_______________________________________________________________________________________________
John F. Bender, Underwriters Laboratories Inc.

Revise text as follows:
5.6.3 Penetration seals provided for electrical and mechanical openings shall be listed to meet the requirements of

ASTM E 814, Fire Tests of Through-Penetration Fire Stops, or ANSI/UL 1479, Fire Tests of Through-Penetration Fire
Stops.

Reason:  Add ANSI approval designation to ANSI/UL 1479.

_______________________________________________________________________________________________
801-31     Log #CP2

_______________________________________________________________________________________________
Technical Committee on Fire Protection for Nuclear Facilities,

Revise 5.6.3 as follows:
5.6.3 Penetration seals Through-penetration fire stops provided for any penetration of a fire-rated barrier electrical and

mechanical openings shall be listed to meet the requirements of ASTM E 814, Fire Tests of Through-Penetration Fire
Stops, or UL 1479, Fire Tests of Through-Penetration Fire Stops.

The committee corrected the use of the phrase "penetration seals" to be conform to common language
and revised for clarification.
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_______________________________________________________________________________________________
801-32     Log #41

_______________________________________________________________________________________________
William B. Till, Jr., Savannah River Nuclear Solutions, LLC

Revise text to read as follows:

Interior wall and ceiling finish in areas processing or storing radioactive materials shall be Class A have a flame
spread index of not more than 25 and a smoke development index of not more than 450 , in accordance with NFPA 255,

, ASTM E84 or ANSI/UL
723

Interior floor finish in areas processing or storing radioactive materials shall be Class I, be characterized by a
critical radiant flux not less than 0.45 W/cm2 in accordance with NFPA 253,

or ASTM E 648.
NFPA 255 does not provide Class A rating criteria of materials, NFPA 253 does not provide Class 1

rating criteria for materials. NFPA 101, NFPA 1 and IBC provide the Class ratings in accordance with the flame spread
and smoke development index (NFPA 101 2009 10.2.3.4) and critical radiant flux ((NFPA 101 2009 10.2.7.4) based on
the specific test. NFPA 255 was withdrawn after the 2006 edition but I propose keeping is as a reference since materials
previously tested in accordance with NFPA 255 would be acceptable.

_______________________________________________________________________________________________
801-33     Log #81

_______________________________________________________________________________________________
Thomas L. Allison, Savannah River Nuclear Solutions

Revise text to read as follows:
Interior wall and ceiling finish in areas processing or storing radioactive materials shall be Class A, as defined in

NFPA 101, in accordance with NFPA 255,

NFPA 255 does not classify materials as Class A. It provides a Flame Spread Index and a Smoke
Development Index.  The Class A rating is defined in NFPA 101, Section 10.2.3.4.  NFPA 101 also identifies other
alternative test standards to NFPA 255.

See the committee action on 801-32 (Log #41) where the committee mandated specific
requirements rather than defer to another code.

_______________________________________________________________________________________________
801-34     Log #80

_______________________________________________________________________________________________
Thomas L. Allison, Savannah River Nuclear Solutions

Revise text to read as follows:
Interior floor finish in areas processing or storing radioactive materials shall be Class I, as defined in NFPA 101,

in accordance with NFPA 253,

NFPA 253 does not classify materials as Class I. It provides a heat flux.  The Class A rating is defined
in NFPA 101, Section 10.2.7.4.  NFPA 101 also identifies other alternative test standards to NFPA 253.

See the committee action on 801-32 (Log #41) where the committee mandated specific
requirements rather than defer to another code.
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_______________________________________________________________________________________________
801-35     Log #3

_______________________________________________________________________________________________
John F. Bender, Underwriters Laboratories Inc.

Revise text to read as follows:
5.9.3 Filters.
5.9.3.1* Air entry filters shall have approved filter media that produce a minimum amount of smoke (UL Class I)

complies with the requirements of ANSI/UL 900 when subjected to flame.
Reason: Performance requirements of ANSI/UL 900 have been revised and no longer differentiates

the classes of filter because it was found that once the filters were in service, there was not enough difference to justify
the distinction between Class 1 and Class 2.  This is consistent with recent action to update NFPA 75.

Revise text to read as follows:
5.9.3 Filters.
5.9.3.1* Air entry filters shall have approved filter media that produce a minimum amount of smoke (UL Class I)

complies with the requirements of ANSI/UL 900.
The committee removed the phrase "when subjected to flame" because the requirements are

contained within the referenced ANSI/UL document.

_______________________________________________________________________________________________
801-36     Log #79

_______________________________________________________________________________________________
Thomas L. Allison, Savannah River Nuclear Solutions

Revise text to read as follows:
Air entry filters shall have approved filter media that produce a minimum amount of smoke (UL Class I) when

subjected to heat tests under UL 900, Air Filter Units.
UL 900 will no longer classify filters as Class 1 or 2 (there is no UL Class I filter) after 5/31/2012.

Many manufacturers have discontinued providing Class labels on their filters in anticipation of this change.  The UL
change will, in effect, eliminate the Class 1 filter and all filters carrying the UL 900 label will be the same as a Class 2
filter.  If this goes against the intent of the committee, a change must be submitted to the UL committee by the NFPA
801 committee prior to the effective change date or there will be a conflict in the standards.

The committee agrees with the intended change and refers to the action taken on 801-35 (Log
#3).

_______________________________________________________________________________________________
801-37     Log #44

_______________________________________________________________________________________________
William B. Till, Jr., Savannah River Nuclear Solutions, LLC

Revise text to read as follows:
Air entry filters shall have approved filter media that produce a minimum amount of smoke (UL Class I) when

subjected to heat.
Self-cleaning filters that pass through a viscous liquid generally yield a radioactive sludge requiring disposal

and, therefore, should be avoided in areas where radioactive materials are handled. Because of the combustible nature
of theliquid, additional fire protection features should be provided as determined by the fire hazards analysis.

UL has withdrawn the Class 1 and 2 Filter designation effective May 31, 2012.

The committee agrees with the intended change and refers to the action taken on 801-35 (Log
#3).
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_______________________________________________________________________________________________
801-38     Log #7

_______________________________________________________________________________________________
Eric R. Johnson, Savannah River Nuclear Solutions LLC

Revise text to read as follows:

Fresh-air inlets shall be located to reduce the possibility of smoke, toxic materials, or radioactive contaminants
being introduced.

Fresh-air inlets shall be located where it is most unlikely for radioactive contaminants to be present.
Smoke, corrosive gases, and the nonradioactive substances that are released by a fire shall be vented from

their place of origin directly to a safe location.
Radioactive materials that are released by fire shall be confined, removed from the exhaust ventilation

airstream, or released under controlled conditions.
Smoke control systems shall be provided for fire areas based on the fire hazards analysis.

Smoke exhaust from areas that at any time contain radioactive substances shall not be ventilated outside the
building.

Smoke control systems for such areas shall be connected to treatment systems to preclude release of
radioactive substances.

Enclosed stairwells shall be designed to minimize smoke infiltration during a fire.
Where natural convection ventilation is used, the smoke and heat ventilation shall be provided in accordance

with the fire hazards analysis.
The ventilation system shall be designed, located, and protected such that airborne corrosive products or

contamination shall not be circulated.
The power supply and controls for mechanical ventilation systems shall be located outside the fire area

served by the system or protected from fire damage.
Fire suppression systems shall be installed to protect filters that collect combustible material, unless the

elimination of such protection is justified by the fire hazards analysis.
For example, fresh-air inlets should not be located near storage areas of combustible radioactive waste

material that, upon ignition, could discharge radioactive combustion products that might be transported by the ventilating
system.

Separate smoke control systems are preferred; however, smoke ventilation can be integrated into normal
ventilation systems using automatic or manually positioned dampers and motor speed control.

Stairwells serve as escape routes and fire-fighting access routes. Suitable methods of ensuring a smoke-free
stairwell include pressurization of stairwells

and the construction of smokeproof towers
Where mechanical ventilation is used, 8.5 m3/min (300 ft3/min) is equal to 0.09 m3 (1 ft3) of natural

convection vent area.
A breakdown in an air-cleaning system can be more serious if the discharged air can be drawn immediately

into another system. General isolation of radiation facilities from all other facilities causes an increase in both
construction and operating costs but should be undertaken if justified by a study of the possible results of a
contamination incident. In order to avoid unnecessary accidents, such facilities should be located separately from those
facilities handling explosives or flammable materials.

Smoke, corrosive gases, and the non-radioactive substances that are released by a fire shall be vented from
their place of origin directly to a safe location.

Radioactive materials that are released by fire shall be confined, removed from the exhaust ventilation air
stream, or released under controlled conditions.

Smoke control systems shall be provided for fire areas based on the fire hazards analysis.

Smoke exhaust from areas that at any time contain radioactive substances shall not be ventilated directly
outside the building.

Smoke control systems for such areas as stated in 5.9.5.3.1 shall be connected to treatment systems to
preclude release of radioactive substances.

The ventilation system shall be designed, located, and protected such that airborne corrosive products or
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contamination shall not be circulated.

Where natural convection ventilation is used, the smoke and heat ventilation shall be provided per NFPA
204 and in accordance with the fire hazards analysis.

Fire suppression systems shall be installed to protect filters that collect combustible material, unless the
elimination of such protection is justified by the fire hazards analysis.

Fresh-air inlets shall be located to reduce the possibility of smoke, toxic materials, or radioactive
contaminants being introduced.

Enclosed stairwells shall be designed to minimize smoke infiltration during a fire.
Stairwells serve as escape routes and fire-fighting access routes. Suitable methods of ensuring a

smoke-free stairwell include pressurization of stairwells (see NFPA 92A,
) and the construction of smoke proof towers (see NFPA 101, ).

The power supply and controls for mechanical ventilation systems shall be located outside the fire area
served by the system or protected from fire damage.

Separate smoke control systems are preferred; however, smoke ventilation can be integrated into normal
ventilation systems using automatic or manually positioned dampers and motor speed control.

A breakdown in an air-cleaning system can be more serious if the discharged air can be drawn
immediately into another system. General isolation of radiation facilities from all other facilities causes an increase in
both construction and operating costs but should be undertaken if justified by a study of the possible results of a
contamination incident. In order to avoid unnecessary accidents, such facilities should be located separately from those
facilities handling explosives or flammable materials.

Where mechanical ventilation is used, 8.5 m3/min (300 ft3/min) is equal to 0.09 m2 (1 ft2) of
natural-convection vent area.

For example, fresh-air inlets should not be located near storage areas of combustible radioactive waste
material that, upon ignition, could discharge radioactive combustion products that might be transported by the ventilating
system.

Stairwells serve as escape routes and fire-fighting access routes. Suitable methods of ensuring a
smoke-free stairwell include pressurization of stairwells (see NFPA 90A,

) and the construction of smoke proof towers (see NFPA 101, ).
Reorganize Section 5.9.5 to provide a more cohesive flow and organization of requirements

associated with smoke control. Group requirements into associated categories; Objectives, Exhaust and Fresh Air as
provided in Section 3 of this proposal.

Revise text to read as follows:

Smoke, corrosive gases, and the non-radioactive substances that are released by a fire shall be vented from
their place of origin directly to a safe location.

Radioactive materials that are released by fire shall be confined, removed from the exhaust ventilation air
stream, or released under controlled conditions.

Smoke control systems shall be provided for fire areas based on the fire hazards analysis.

Smoke exhaust from areas that at any time contain radioactive substances shall not be ventilated directly
outside the building.

Smoke control systems for such areas as stated in 5.9.5.3.1 shall be connected to treatment systems to
preclude release of radioactive substances.

The ventilation system shall be designed, located, and protected such that airborne corrosive products or
contamination shall not be circulated.

Where natural convection ventilation is used, the smoke and heat ventilation shall be provided per NFPA
204 and in accordance with the fire hazards analysis.

Fire suppression systems shall be installed to protect filters that collect combustible material, unless the
elimination of such protection is justified by the fire hazards analysis.

Fresh-air inlets shall be located to reduce the possibility of smoke, toxic materials, or radioactive
contaminants being introduced.

Enclosed stairwells shall be designed to minimize smoke infiltration during a fire.
Stairwells serve as escape routes and fire-fighting access routes. Suitable methods of ensuring a
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smoke-free stairwell include pressurization of stairwells (see NFPA 92A,

) and the construction of smoke proof towers (see NFPA 101, ).
5.9.5.4.4 The power supply and controls for mechanical ventilation systems shall be located outside the fire

area served by the system or protected from fire damage.
Separate smoke control systems are preferred; however, smoke ventilation can be integrated into normal

ventilation systems using automatic or manually positioned dampers and motor speed control.
A breakdown in an air-cleaning system can be more serious if the discharged air can be drawn

immediately into another system. General isolation of radiation facilities from all other facilities causes an increase in
both construction and operating costs but should be undertaken if justified by a study of the possible results of a
contamination incident. In order to avoid unnecessary accidents, such facilities should be located separately from those
facilities handling explosives or flammable materials.

Where mechanical ventilation is used, 8.5 m3/min (300 ft3/min) is equal to 0.09 m2 (1 ft2) of
natural-convection vent area.

For example, fresh-air inlets should not be located near storage areas of combustible
radioactive waste material that, upon ignition, could discharge radioactive combustion products that might be
transported by the ventilating system.

Stairwells serve as escape routes and fire-fighting access routes. Suitable methods of
ensuring a smoke-free stairwell include pressurization of stairwells (see NFPA 90A92A,

) and the construction of smoke proof towers (see NFPA 101,
).

The committee agrees with the restructuring of smoke control.  A.5.9.5.4.3 was deleted
because it was redundant to A.5.9.5.4.2.  NFPA 90A, Standard for the Installation of Air-Conditioning and Ventilating
Systems,  in A.5.9.5.4.2, was changed to NFPA 92A, Standard for Smoke-Control Systems Utilizing Barriers and
Pressure Differences, in order to coordinate with 801-75 (Log #8).

_______________________________________________________________________________________________
801-39     Log #22

_______________________________________________________________________________________________
Ivan Bolliger, Canadian Nuclear Safety Commission

Revise text to read as follows:
Rooms for the storage of radioactive material, including radioactive gases

and radioactive waste shall be separated from the remainder of the building by a 2 hour fire separation, except where it
is demonstrated by the fire hazard analysis that the fire protection objectives can be met using other fire protection
measures.

Care shall be exercised in selecting the locations for the storage of radioactive material.
Consideration shall be given to the storage of radioactive compressed gases, if any, as their release under

fire or explosion conditions can result in a severe life safety threat and loss by contamination.
Storage facilities for such gases shall be designed with consideration given to the specific characteristics of

the gases.
5.14.3 .1 Those quantities of radioactive materials needed for immediate or continuous use shall be permitted to be

available for use.
A.5.14.3 Care is required in selecting the locations for the storage of radioactive material, including consideration of the

storage of radioactive compressed gases, as their release under fire or explosion conditions can result in a severe life
safety threat or loss due to contamination. As such, storage facilities for such gases should be designed with
consideration given to the specific characteristics of the gases.

Presently this section contains guidance material with no enforceable design requirements. As part of
the defence-in-depth strategy it is recommended that a requirement be added to separate the storage of radioactive
materials from other areas of the building. A two hour fire separation is recommended as a 2 hour fire separation
provides a fire separation that is structurally more robust (and therefore provide some degree of protection from
explosions) than a one hour fire separation but does not require construction that may be overly conservative such as
concrete block for a 3 hour fire resistance rating.
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_______________________________________________________________________________________________
801-40     Log #74

_______________________________________________________________________________________________
Thomas L. Allison, Savannah River Nuclear Solutions

Revise text to read as follows:
A fire hazards analysis shall be performed by or under the supervision of a qualified fire protection engineer to

determine the fire protection requirements for the facility, using a graded approach based on the hazard presented by
the facility.

The current wording of Section 6.1.1 requires a formal FHA for ALL facilities having threshold levels at
or above 10CFR30.  A FHA should not be necessary at the lower end of the spectrum of quantities contained in
10CFR30 but a detailed FHA should be prepared for one at the upper end of the spectrum.  Allowing a graded approach
commensurate with the hazard is an appropriate use of resources.  A hospital with only sealed sources would not
require the level or rigor that a nuclear processing plant would need.  Likewise, many of the requirements in the
standard could be based on some graded level of need.  A one-size-fits-all approach is not the best approach for
facilities that span such a wide spectrum of risk.

Revise text to read as follows:
A fire hazards analysis shall be performed to determine the fire protection requirements for the facility, using a

graded approach based on the hazard presented by the facility.
The committee accepted the graded approach, but removed the supervision component, as it

was addressed by the action taken under 801-18 (Log #83).

_______________________________________________________________________________________________
801-41     Log #37

_______________________________________________________________________________________________
William B. Till, Jr., Savannah River Nuclear Solutions, LLC

Add text to read as follows:
As determined by the fire hazards analysis, special hazards shall be provided with additional fixed fire protection

systems.
A.6.1.3. Special hazards can include flammable and combustible liquids and gases as well as fissile materials and

combustible metals which may be pyrophoric or reactive. Chapter 7 contains additional information pertaining to special
hazards.

Add Annex item A.6.1.3 to assist in recognition of potential special hazards.

_______________________________________________________________________________________________
801-42     Log #23

_______________________________________________________________________________________________
Ivan Bolliger, Canadian Nuclear Safety Commission

Add new text to read as follows:
Fissile materials shall be arranged such that neutron moderation and reflection by water shall not present a

criticality hazard.
A.6.1.6 Refer to A7.1.8 for additional explanatory material.

The addition of an Annex note is recommended to point the reader to the applicable explanatory
information that is already included in Annex A.
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_______________________________________________________________________________________________
801-43     Log #36

_______________________________________________________________________________________________
William B. Till, Jr., Savannah River Nuclear Solutions, LLC

Revise text to read as follows:
Where water tanks are used, they shall be filled from a source capable of replenishing the supply for the fire

protection needs in an 8-hour period.
6.2.2.5.1 The 8-hour requirement for refilling shall only be extended if the initial supply exceeds the requirements of

6.2.1
The 8-hour requirement for refilling can be extended if the initial supply exceeds the recommendations of

6.2.1.
6.2.2.5.2 The tank refilling method shall be automatic.

The annex provides an exception which should be in the body of the document. Both of the
requirements are brought forward and reformatted to reflect the manual of style requirements as 6.2.2.5.1 and 6.2.2.5.2.
The Annex to 6.2.2.5 then becomes unnecessary and is deleted.

Revise text to read as follows:
Where water tanks are used, they shall be capable of being replenished for fire protection needs in an 8-hour

period. filled from a source capable of replenishing the supply for the fire protection needs in an 8-hour period.
A.6.2.2.5 The 8-hour requirement for refilling can be extended if the initial supply exceeds the recommendations of

6.2.1.
6.2.2.5.1 The tank refilling method shall be automatic.

The extended 8-hour requirement was not moved from the annex to the body of the standard in
order to avoid confusion.  6.2.2.5 was revised to remove confusion over the performance involving the filling of tanks.

_______________________________________________________________________________________________
801-44     Log #24

_______________________________________________________________________________________________
Ivan Bolliger, Canadian Nuclear Safety Commission

Revise text to read as follows:
Fire suppression systems and equipment shall be provided in all areas of a facility as determined by the fire

hazards analysis.
For the design of closed-head foam-water sprinkler systems, see NFPA 16,

.
This Annex note appears to be redundant. Reference to NFPA 16 is already included in Section 6.7.2.
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_______________________________________________________________________________________________
801-45     Log #73

_______________________________________________________________________________________________
Thomas L. Allison, Savannah River Nuclear Solutions

Revise text to read as follows:
Automatic fire detectors shall be installed in accordance with NFPA 72, , and as where

required by the fire hazards analysis.
Automatic fire detection devices might be required by the FHA if early detection is necessary for emergency

response or if some level of redundancy is needed based on the level of risk, should the fire suppression system fail.
The current wording of Section 6.8.2 can be interpreted two ways with significantly different results.  It

could mean that detection is only required if the FHA says it is and it could say that detection is always required and the
FHA might require more than NFPA 72 compliance.  If the committee feels it is the later, please change the proposal to
say “… and with additional requirements specified in the fire hazards analyses.”  If that is the case, it should have some
threshold that triggers the need for detection because those facilities at the lower end of the 10CFR30 spectrum do not
warrant detection throughout in addition to suppression.  Since I believe the committee means the former, I have not
attempted to provide these threshold values.

Revise text to read as follows:
Where Aautomatic fire detectors are required, the design, installation, testing, inspection, and maintenance shall

be installed in accordance with NFPA 72, , and as required by the fire hazards analysis.
Automatic fire detection devices might be required by the FHA if early detection is necessary for emergency

response or if some level of redundancy is needed based on the level of risk, should the fire suppression system fail.
Fire detection is not required in all facilities handling radioactive materials.  Detection should be provided as determined
by the FHA, the applicable building code, or other standards, as directed by the AHJ.
Consideration should be given to future inspection, testing and maintenance requirements of the fire alarm system
components, particularly where access to areas can be limited due to ALARA requirements, storage arrangements,
building height and process constraints.

The committee clarified that the intent of the committee is that fire detection is not required in all
facilities handling radioactive materials.  Detection should be provided as determined by the FHA, the applicable building
code, or other standards, as directed by the AHJ.  The committee added the annex note from 801-46 (Log #25) to
ensure that it does not overwrite A.6.8.2 of this proposal (See 801-46 (Log #25).

_______________________________________________________________________________________________
801-46     Log #25

_______________________________________________________________________________________________
Ivan Bolliger, Canadian Nuclear Safety Commission

Add new text to read as follows:
6.8.2* Automatic fire detectors shall be installed in accordance with NFPA 72, National Fire Alarm Code, and as

required by the fire hazards analysis.
A6.8.2 Consideration should be given to future inspection, testing and maintenance requirements of the fire alarm

system components, particularly where access to areas may be limited due to ALARA requirements, storage
arrangements, building height and process constraints.

OPEX from Canadian facilities indicates that some fire alarm systems have been installed with little
consideration of future inspection, testing and maintenance. This has lead to a requirement to replace the system or the
required inspection, testing and maintenance being deferred.

The committee added this annex note under 801-45 (Log #73).
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_______________________________________________________________________________________________
801-47     Log #38

_______________________________________________________________________________________________
William B. Till, Jr., Savannah River Nuclear Solutions, LLC

Revise text to read as follows:
Chapter 7 Special Hazards in Nuclear Facilities

Flammable and combustible liquids shall be stored and handled in accordance with NFPA 30,
.

Flammable and combustible gases shall be stored and handled in accordance with NFPA 54,
; NFPA 55,

; and NFPA 58, .
Solid and liquid oxidizing agents shall be stored and handled in accordance with NFPA 430,

.
Combustible metals shall be stored and handled in accordance with NFPA 484,

.
Fire protection for laboratories involved with radioactive materials shall be in accordance with NFPA 45,

.
Ovens, furnaces, and incinerators involved with radioactive materials shall be in accordance with the

requirements of NFPA 82, , and NFPA
86, .

Combustion and safety controls and interlocks shall be tested after maintenance activities, and at other intervals
in accordance with the equipment manufacturer's recommendations.

Fissile materials shall be used, handled, and stored with provisions
to prevent the accidental assembly of fissile material into critical masses.

The appropriate form of fire protection for areas where radioactive materials exist in hospitals shall be based on
the fire hazards analysis.

Precautions shall be taken, as required, if the radioactive materials are stored or used in ways that cause them
to be more susceptible to release from their containers.

Special hazards related to fire problems shall be controlled by at least one of the following:
(1) Location
(2) Safe operating procedures
(3) Fixed protection systems
(4) Inerting
(5) Any other methods acceptable to the AHJ

In enclosed spaces in which combustible gas could accumulate outside of the storage vessels, piping, and
utilization equipment, combustible-gas analyzers that are designed for the specific gas shall be installed.

The analyzer shall be set to alarm at a concentration no higher than 25 percent of the lower explosive limit.
Flammable and combustible liquids in enclosed spaces in which vapors have the potential to accumulate

outside of the storage vessels, piping, and utilization equipment shall be installed with combustible-vapor analyzers
appropriate for the vapors generated.

The analyzer shall be set to alarm at a concentration no higher than 25 percent of the lower explosive limit.
Safety controls and interlocks for combustible, flammable liquids and flammable gases and their associated

delivery systems shall be tested on a predetermined schedule and after maintenance operations.
Hydraulic fluids used in presses or other hydraulic equipment shall be the fire-resistant fluid type.

Where a flammable or combustible solvent is used, it shall be handled in a system that does not allow
uncontrolled release of vapors.

Approved operating controls and limits shall be established.
An approved fixed fire-extinguishing system shall be installed or its absence justified to the satisfaction of

the AHJ.
Solvent distillation and recovery equipment for flammable or combustible liquids shall be isolated from areas
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of use by 3-hour fire barriers.

In order to ensure the operation of process evaporators, such as Plutonium Uranium Reduction and
Extraction (PUREX), means shall be provided to prevent entry of water-soluble solvents into the evaporators.

Operating controls and limits for the handling of pyrophoric materials shall be established to the satisfaction of
the AHJ.

A supply of an extinguishing medium shall be available in all areas where fines and cuttings of pyrophoric
materials are present.

All hot cells, caves, glove boxes, and hoods shall be provided with a means of fire detection if used in the
handling of pyrophoric materials, oxidizers, or organic liquids.

Fire suppression shall be provided in all hot cells, caves, glove boxes, and hoods that contain combustible
metals or organic liquids in quantities that have the potential to cause a breach of the hot cells, glove boxes, hoods, or
caves.

Hot cells and caves shall be of noncombustible construction.
Where hydraulic fluids are used in master slave manipulators, fire-resistant fluids shall be used.
Combustible concentrations inside the cells and caves shall be kept to a minimum.
Where combustibles are present, a fixed extinguishing system shall be installed in the cell or cave.
If explosive concentrations of gases or vapors are present, an inert atmosphere shall be provided, or the cell

or cave and its ventilation system shall be designed to withstand pressure excursions.

The glove box, windows, and hoods shall be of noncombustible construction.
The number of gloves shall be limited to the minimum necessary to perform the operations.
When the gloves are not being used, they shall be tied outside the box.
When the gloves are no longer needed for operations, they shall be removed and glove port covers installed.
Doors shall remain closed when not in use.
The concentration of combustibles shall be limited to the quantity necessary to perform the immediate task.
Where combustibles are present, a fire suppression system or fixed inerting system shall be provided.
If fixed extinguishing systems are utilized, the internal pressurization shall be calculated in order to prevent

gloves from failing or being blown off.
A means shall be provided to restrict the passage of flame between glove boxes and hoods that are

connected.

Reactivity control shall be capable of inserting negative reactivity to achieve and maintain subcritical
conditions in the event of a fire.

Inventory and pressure control shall be capable of controlling coolant level such that fuel damage as a result
of a fire is prevented.

Decay heat removal shall be capable of removing heat from the reactor core such that fuel damage as a result
of fire is prevented.

Vital auxiliaries shall be capable of performing the necessary functions in the event of a fire.
Process monitoring shall be capable of providing the necessary indication in the event of a fire.

Replace with the following
Chapter 7 Facilities, Processes, and Special Hazards

7.1.1 Flammable and Combustible Liquids and Gases
Flammable and combustible liquids shall be stored and handled in accordance with NFPA 30,

.
Flammable and combustible gases shall be stored and handled in accordance with NFPA 54,
; NFPA 55,

; and NFPA 58,
In enclosed spaces in which combustible gas could accumulate outside of the storage vessels, piping, and

utilization equipment, combustible-gas analyzers that are designed for the specific gas shall be installed.
Flammable and combustible liquids in enclosed spaces in which vapors have the potential to accumulate

outside of the storage vessels, piping, and utilization equipment shall be installed with combustible-vapor analyzers
appropriate for the vapors generated.

The analyzer specified by 7.1.1.3 or 7.1.1.4 shall be set to alarm at a concentration no higher than 25 percent
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of the lower explosive limit.

Safety controls and interlocks for combustible, flammable liquids and flammable gases and their associated
delivery systems shall be tested on a predetermined schedule and after maintenance operations.

Hydraulic fluids used in presses or other hydraulic equipment shall be the fire-resistant fluid type.

Where a flammable or combustible solvent is used, it shall be handled in a system that does not allow
uncontrolled release of vapors.

Approved operating controls and limits shall be established.
An approved fixed fire-extinguishing system shall be installed or its absence justified to the satisfaction of

the AHJ.
Solvent distillation and recovery equipment for flammable or combustible liquids shall be isolated from areas

of use by 3-hour fire barriers.
In order to ensure the operation of process evaporators, such as Plutonium Uranium Reduction and

Extraction (PUREX), means shall be provided to prevent entry of water-soluble solvents into the evaporators.
7.1.2 Specialized Processes and Equipment
7.1.2.1 Furnaces or Ovens used in facilities handling radioactive materials shall comply with the applicable

requirements of NFPA 86 , 86C
or 86D as appropriate.

7.1.2.2 NFPA 115, shall apply to processes and systems utilizing lasers.
7.1.2.3 Incinerators shall be in accordance with NFPA 82,

7.1.3 Special Materials.
7.1.3.1 Combustible metals shall be stored and handled in accordance with NFPA 484,

.
7.1.3.2 Operating controls and limits for the handling of pyrophoric materials shall be established to the satisfaction of

the AHJ.
7.1.3.3 A supply of an appropriate extinguishing medium shall be available in all areas where fines and cuttings of

pyrophoric materials are present.
7.1.3.4 Solid and liquid oxidizing agents shall be stored and handled in accordance with NFPA 430,

.
7.1.3.5 Fissile materials shall be used, handled, and stored with provisions to prevent the accidental assembly of fissile

material into critical masses.
7.1.3.5.1 Fissile materials shall be arranged such that neutron moderation and reflection by water shall not present a

criticality hazard.
7.1.3.5.2 For locations where fissile materials might be present and could create a potential criticality hazard,

combustible materials shall be excluded.

All hot cells, caves, glove boxes, and hoods shall be provided with fire detection in accordance with NFPA 72.
Fire suppression shall be provided in all hot cells, caves, glove boxes, and hoods

Hot cells and caves shall be of noncombustible construction.
Where hydraulic fluids are used in master slave manipulators, fire-resistant fluids shall be used.
Combustible materials inside the cells and caves shall be kept to a minimum.
If explosive concentrations of gases or vapors are present, an inert atmosphere shall be provided, or the cell

or cave and its ventilation system shall be designed to withstand pressure excursions.

The glove box, windows, and hoods shall be of noncombustible construction.
The number of gloves shall be limited to the minimum necessary to perform the operations.
When the gloves are not being used, they shall be withdrawn and secured outside the box.
When the gloves are no longer needed for operations, they shall be removed and glove port covers

installed.
Doors shall remain closed when not in use.
The concentration of combustibles shall be limited to the quantity necessary to perform the immediate task.

* Fixed inerting systems shall not be utilized in lieu of fire suppression system
If fixed extinguishing systems are utilized, the internal pressurization shall be calculated in order to prevent

gloves from failing or being blown off.
A means shall be provided to restrict the passage of flame between glove boxes and hoods that are
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connected.

The appropriate form of fire protection for areas where radioactive materials exist in hospitals shall be based on
the fire hazards analysis.

Precautions shall be taken, as required, if the radioactive materials are stored or used in ways that cause them
to be more susceptible to release from their containers.

Special hazards related to fire problems shall be controlled by at least one of the following:
(1) Location
(2) Safe operating procedures
(3) Fixed protection systems
(4) Inerting
(5) Any other methods acceptable to the AHJ
7.4 Laboratories
7.4.1 The requirements of NFPA 45 shall also be applicable.
7.4.2 Laboratories which handle pyrophoric materials shall comply with 7.4.7
7.4.3 Laboratory enclosures shall comply with the requirements for gloveboxes and hoods unless the FHA concludes

that the amount of radioactive material is inconsequential.

Reactivity control shall be capable of inserting negative reactivity to achieve and maintain subcritical conditions
in the event of a fire.

Inventory and pressure control shall be capable of controlling coolant level such that fuel damage as a result of
a fire is prevented.

Decay heat removal shall be capable of removing heat from the reactor core such that fuel damage as a result
of fire is prevented.

Vital auxiliaries shall be capable of performing the necessary functions in the event of a fire.
Process monitoring shall be capable of providing the necessary indication in the event of a fire.

Chapter 7 is re-written here to correct section misalignments and to group the applicable portions into
the correct applications. For example, in the current edition of the document, Flammable and Combustible Liquids and
Gases are addressed in 7.3.2 which is a subset of 7.3 Uranium Enrichment, Fuel Fabrication and Fuel Reprocessing
facilities. The requirements provided in 7.3.2 and others should be more broadly applicable,
Title changed to better reflect the purpose of the chapter. For example, a hospital is not a special hazard in a nuclear

facility but rather a type of facility with potential radioactive material considerations
Section 7.1 is rewritten to provide general fire protection guidance for radiological facilities and is intended to be

applied to all of the subsequent sections.
The new section 7.1.1 takes the old section 7.3.2 which previously only applied to Uranium Enrichment, Fuel

Fabrication, and Fuel Reprocessing Facilities, and consolidates it into a section applicable to all applications. It also
incorporates other sections such as the old 7.1.1 and 7.1.2 such that requirements are collocated within the same
section as the first two paragraphs and 7.1.1.5 consolidates the original requirements from 2 sections, (7.3.2.1.1 and
7.3.2.2.1) into a single requirement applicable to both flammable gases and liquids.
The new section 7.1.2 builds on the original requirements found in 7.1.6 of the 2008 edition but separates the

equipment and references the appropriate standards.
New section 7.1.3 combines the original 7.1.3 and 7.1.4 into one section such that all requirements for pyrophoric and

oxidizing materials are located together. 7.1.3.2 and 7.1.3.3 are relocated from 7.3.3 which was originally only applicable
to Uranium Enrichment, Fuel Fabrication and Fuel Reprocessing facilities. New 7.1.3.5 is placed in new special material
section and subsequent sections relocate similar requirements from Chapter 6 (6.1.4 and 6.1.6)
7.1.4 is the section on hot cells, caves, gloveboxes and Hoods and is similar to the original 7.4.
7.1.4.1 is revised to better clarify the intent of the original 7.4.1. The technical justification is as follows: The previous

wording allowed fire detection schemes which may not be effective and provides no specific criteria to enable the user to
discern the true intent. Examples include thermal wells for heat detectors with no regard to changes in RTI, use of air
sampling systems intended for radiological or contamination control purposes which do not alert the appropriate
emergency responders not initiate the correct response of the collocated workers. Detection should be provided for early
notification of fires involving all materials, not just specific ones.
Section 7.1.4.2 is revised as originally conflicted with the original section 7.4.3.4 and 7.4.4.7 which states that

suppression was only required for those applications involving combustible metals or organic liquids. The original text is
deleted under this proposal to coincide with a separate proposal for section 7.4.2. The new language for 7.1.4.4.7 is
provided to address another issue and the annex material for 7.4.4.7 is proposed as both the justification for the
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proposal and to aid the user in determining the intent of the requirement. The technical justification is as follows:
Gloveboxes are most vulnerable, typically, at the gloveports and therefore require very little in the way of combustibles
to reach the point where the gloves would be the breach point. Defining quantities of combustibles which are sufficient to
cause failure is the opposite of the most appropriate method for a fire protection standard – the suppression system
should be required unless it can be conclusively demonstrated, to the AHJ, that it is not required. Additionally, it does
not protect against temporary additions of materials which invalidate the earlier assessment.
7.1.4.4.3 is the original 7.4.4.3 rewritten to better protect the integrity of the gloves. Tying the gloves outside the box

results in glove fatigue. Common industrial practices including Velcro straps, or similar appurtenances to ensure the
gloves remain outside of the box. It is important that the gloves be positioned outside of the glovebox because they are,
for gloveboxes constructed of noncombustible materials as directed by this standard, the most easily ignitable
component and if they burn inside, fixed fire suppression systems will be less likely to be effective. If they are positioned
outside the plane of the glovebox face, the suppression system can be more effective and combustibles inside the
glovebox will be more difficult to ignite.
Section 7.1.5 is replaced with a new section, 7.4 applicable to laboratories with the following justification:
NFPA 45, 2011 specifically excludes hazards associated with radioactive materials: This standard shall not apply

to the following: (7)*Hazards associated with radioactive materials, as covered by NFPA 801,

Laboratories working with nuclear materials have unique concerns and should be addressed
under this document since NFPA 45 does not apply. However, the typical fire protection concerns associated with
laboratories shall apply so NFPA 45 should be applicable just expanded to address the radioactive materials. This
relocates the statement to a new section 7.4.6, and adds new requirements for laboratories.

Replace chapter 7 in its entirety and revise text to read as follows:
Chapter 7 Facilities, Processes, and Special Hazards

7.1.1 Flammable and Combustible Liquids and Gases
Flammable and combustible liquids shall be stored and handled in accordance with NFPA 30,

.
Flammable and combustible gases shall be stored and handled in accordance with NFPA 54,
; NFPA 55, ; and NFPA 58,
In enclosed spaces in which combustible gas could accumulate outside of the storage vessels, piping, and

utilization equipment, combustible-gas analyzers that are designed for the specific gas shall be installed.
A.7.1.1.3 Enclosed spaces refers to any enclosure within a building, including gloveboxes, hot cells, caves, plenums,

etc.
Flammable and combustible liquids in enclosed spaces in which vapors have the potential to accumulate

outside of the storage vessels, piping, and utilization equipment shall be installed with combustible-vapor analyzers
appropriate for the vapors generated.

See the explanation for enclosed spaces under A.7.1.1.3.
The analyzer specified by 7.1.1.3 or 7.1.1.4 shall be set to alarm at a concentration no higher than 25 percent

of the lower explosive limit.
Safety controls and interlocks for combustible, flammable liquids and flammable gases and their associated

delivery systems shall be tested on a predetermined schedule and after maintenance operations.
Hydraulic fluids used in presses or other hydraulic equipment shall be the fire-resistant fluid type.

Where a flammable or combustible solvent is used, it shall be handled in a system that does not allow
uncontrolled release of vapors.

Approved operating controls and limits shall be established.
An approved fixed fire-extinguishing system shall be installed or its absence justified to the satisfaction of

the AHJ.
Solvent distillation and recovery equipment for flammable or combustible liquids shall be isolated from areas

of use by 3-hour fire barriers.
In order to ensure the operation of process evaporators, such as Plutonium Uranium Reduction and

Extraction (PUREX), means shall be provided to prevent entry of water-soluble solvents into the evaporators.
7.1.2 Specialized Processes and Equipment
7.1.2.1 Furnaces or Ovens used in facilities handling radioactive materials shall comply with the applicable

requirements of NFPA 86, , NFPA 86C
or NFPA 86D as
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appropriate.
7.1.2.2 NFPA 115, shall apply to processes and systems utilizing lasers.
7.1.2.3 Incinerators shall be in accordance with NFPA 82,

7.1.3 Special Materials.
7.1.3.1 Combustible metals shall be stored and handled in accordance with NFPA 484,

.
7.1.3.2 Operating controls and limits for the handling of pyrophoric materials shall be established to the satisfaction of

the AHJ.
7.1.3.3 A supply of an appropriate extinguishing medium shall be available in all areas where fines and cuttings of

pyrophoric materials are present.
7.1.3.4 Solid and liquid oxidizing agents shall be stored and handled in accordance with NFPA 430,

.
7.1.3.5 Fissile materials shall be used, handled, and stored with provisions to prevent the accidental assembly of fissile

material into critical masses.
7.1.3.5.1 Fissile materials shall be arranged such that neutron moderation and reflection by water shall not present a

criticality hazard.
7.1.3.5.2 For locations where fissile materials might be present and could create a potential criticality hazard,

combustible materials shall be excluded.

All hot cells, caves, glove boxes, and hoods shall be provided with fire detection in accordance with NFPA 72.
Sprinkler water flow indication can serve as a possible means of fire detection.

Fire suppression shall be provided in all hot cells, caves, glove boxes, and hoods
The preferred method of suppression is an automatic sprinkler system, although other methods of

suppression can also be permitted when installed in accordance with the applicable NFPA standard. Refer to Section
5.10 for drainage provisions.

Hot cells and caves shall be of noncombustible construction.
Where hydraulic fluids are used in master slave manipulators, fire-resistant fluids shall be used.
Combustible materials inside the cells and caves shall be kept to a minimum.
If explosive concentrations of gases or vapors are present, an inert atmosphere shall be provided, or the cell

or cave and its ventilation system shall be designed to withstand pressure excursions.

The glove box, windows, and hoods shall be of noncombustible construction.
The number of gloves shall be limited to the minimum necessary to perform the operations.
Gloves are typically the most easily ignitable component of gloveboxes and, therefore, should be

minimized.  When gloves fail, potential loss of confinement can result.
When the gloves are not being used, they shall be withdrawn and secured outside the box.
Securing of the gloves outside the box positions them such that fixed fire suppression in the room can be

more effective and that they do not contribute to the fuel loading in the glovebox or provide a source of ignition to other
fuels in the glovebox.  Positioning them outside also reduces potential for gloves contributing to fires inside the
glovebox.

When the gloves are no longer needed for operations, they shall be removed and glove port covers
installed.

Doors shall remain closed when not in use.
The concentration of combustibles shall be limited to the quantity necessary to perform the immediate task.

* Fixed inerting systems shall not be utilized in lieu of fire suppression system
Fire suppression should be considered in addition to fixed inerting systems to address potential concerns

during glovebox maintenance or failure of inerting systems.
If fixed extinguishing systems are utilized, the internal pressurization shall be calculated in order to prevent

gloves from failing or being blown off.
A means shall be provided to restrict the passage of flame between glove boxes and hoods that are

connected.
Construction, demolition, and renovating activities that

conform to the requirements of NFPA 241, Standard for Safeguarding Construction, Alteration, and Demolition
Operations, such as the following:
(a) Scaffolding, formworks, decking, temporary enclosures, temporary containment structures, and partitions used inside
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buildings shall be noncombustible or fire retardant treated.
(b) If wood is used, it shall be one of the following:
i. Listed, pressure-impregnated, fire-retardant lumber
ii. Treated with a listed fire-retardant coating
iii. Timbers 15.2 cm × 15.2 cm (6 in. × 6 in.) or larger
(c) Tarpaulins (fabrics) and plastic films shall be certified to conform to the weather-resistant and flame-resistant
materials described in NFPA701, Standard Methods of Fire Tests for Flame Propagation of Textiles and Films.

The use of noncombustible or fire-retardant concrete formwork is especially important for large
structures (e.g., reactor buildings and turbine generator pedestals) where large quantities of forms are used.
Pressure-impregnated fire-retardant lumber should be used in accordance with its listing and the manufacturer’s

instructions. Where exposed to the weather or moisture (e.g., concrete forms), the fire retardant used should be suitable
for this exposure. Fire-retardant coatings are not acceptable on walking surfaces or surfaces subject to mechanical
damage.
Use of fire-retardant paint requires special care. Inconsistent application and exposure to weather can reduce the

effectiveness of fire-retardant coatings. Large timbers are occasionally used to support large pieces of equipment during
storage or maintenance. The size of these timbers makes them difficult to ignite, and they do not represent an
immediate fire threat.

The appropriate form of fire protection for areas where radioactive materials exist in hospitals shall be based on
the fire hazards analysis.

Precautions shall be taken, as required, if the radioactive materials are stored or used in ways that cause them
to be more susceptible to release from their containers.

Special hazards related to protection from fire shall be controlled by a defense in depth strategy that
utilizes a combination of the following:
(1) Location and separation
(2) Safe operating procedures
(3) Fixed detection and suppression systems
(4) Inerting
(5) Any other methods acceptable to the AHJ
7.4 Laboratories
7.4.1 The requirements of NFPA 45 shall also be applicable.
7.4.2 Laboratories which handle pyrophoric materials shall comply with 7.1.3.
7.4.3 Laboratory enclosures shall comply with the requirements for gloveboxes and hoods unless the FHA concludes

that the amount of radioactive material is inconsequential.

Reactivity control shall be capable of inserting negative reactivity to achieve and maintain subcritical conditions
in the event of a fire.

Inventory and pressure control shall be capable of controlling coolant level such that fuel damage as a result of
a fire is prevented.

Decay heat removal shall be capable of removing heat from the reactor core such that fuel damage as a result
of fire is prevented.

Vital auxiliaries shall be capable of performing the necessary functions in the event of a fire.
Process monitoring shall be capable of providing the necessary indication in the event of a fire.

The committee agreed with the suggested changes, but made editorial corrections and some
technical revisions.  Separation was added to 7.3.1(1) to clarify the intended use of location as a means of separating
special hazards.  The cross reference in 7.4.2 that pointed to 7.4.7 was corrected to refer to 7.1.3.  Annex notes were
added to 7.1.1.3 and 7.1.1.4 to clarify enclosed spaces.  An annex note was added to 7.1.4.4.2 to express the reason
why the number of gloves in a glovebox are required to be at the minimum necessary for operations.  An annex note
was added to 7.1.4.4.3 to explain the reason for withdrawing and securing gloves from a glovebox when not in use.  A
reference was added to A.7.1.4.2 for drainage requirements.  An annex note was added to 7.1.4.1 to indicate that
sprinklers can be used as a possible means of fire detection.  An annex note was added to 7.1.4.4.7 to indicate the use
of fixed suppression to provide a mitigation function that is in addition to fixed inerting systems.  Scaffolding
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requirements were removed from 4.3(9) to be addressed as part of the special hazards provisions, rather than be
included as a broad-sweeping general requirement.
The committee recognized that there are facilities that handle radioactive materials that are not addressed by the

standard and added reserved sections for possible inclusion.  Interested parties are encouraged to submit comments
that add appropriate requirements for those particular facility sections in Chapter 7 (See 7.6 through 7.9 of 801-47 (Log
#38).

_______________________________________________________________________________________________
801-48     Log #72

_______________________________________________________________________________________________
Thomas L. Allison, Savannah River Nuclear Solutions

Revise text to read as follows:
Fire protection for laboratories involved with radioactive materials shall be in accordance with NFPA 45,

, in addition to the applicable requirements of this
standard.

The current wording of Section 7.1.5 can and has been interpreted as either requiring both NFPA 801
and 45 or only NFPA 45.  Since NFPA 45 excludes laboratories handling radioactive materials and sends you to NFPA
801, some people have even argued that there are no applicable requirements in NFPA 45 because of that scope
statement.  The suggested wording will make it clear that NFPA 801 and the pertinent portions of NFPA 45 are
applicable.

The committee agrees with the proponent and acted on this under 801-47 (Log #38).

_______________________________________________________________________________________________
801-49     Log #71

_______________________________________________________________________________________________
Thomas L. Allison, Savannah River Nuclear Solutions

Revise text to read as follows:
Sections 7.3.2.2 through 7.3.2.5.3 should be renumbered and placed Section 7.1.

The controls apply to all such conditions, not just at Uranium Enrichment, Fuel Fabrication, and Fuel
Reprocessing Facilities and the section numbering implies.

The committee agrees with the proponent and acted on this under 801-47 (Log #38).
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_______________________________________________________________________________________________
801-50     Log #61

_______________________________________________________________________________________________
Burgess Allen, Savannah River Nuclear Solutions

Revise text to read as follows:
All hot cells, caves, glove boxes, and hoods shall be evaluated and documented within the Facility FHA to

determine the fire protection requirements. Hoods shall be evaluated and protected in accordance with NFPA 45 section
8.10 requirements. provided with a means of fire detection if used in the handling of pyrophoric materials, oxidizers, or
organic liquids.

Hoods in Nuclear Facilities or the same as hoods in chemical laboratories relative to fire protection.
They are merely containment units. NFPA 45 provides substantial guidance when it comes to hoods. This Standard
should simply reference this more in depth evaluation of fire considerations for hoods.
All nuclear containment devices should be evaluated for the necessary fire protection in accordance with their specific

structure and what processes are being performed in them. A performance evaluation is the preferred methodology vs.
a prescriptive requirement for all such containment devices. For example, why have fire detection in an inert gas
glovebox when the very nature of the inert gas is to prevent a fire. Requiring impurity sensors with alarms are much
more important to mitigating a possible fire vs. a fire detector. This would be evaluated and found in the specific
containment unit FHA.

More background information is required to address a performance-based approach as part of
the FHA.

40Printed on  7/22/2011



Report on Proposals  –  November 2012 NFPA 801
_______________________________________________________________________________________________
801-51     Log #70

_______________________________________________________________________________________________
Thomas L. Allison, Savannah River Nuclear Solutions

Revise text to read as follows:
All hot cells, caves, glove boxes, and hoods shall be provided with a means of fire detection and alarm if used in

the handling of pyrophoric materials, oxidizers, or organic combustible/flammable liquids, if required by the fire hazards
analysis.

A means of fire detection could be an automatic fire detection system installed in the enclosure in accordance
with NFPA 72, National Fire Alarm Code, or it could be a continuous fire watch provided while the materials are being
handled, so long as proper training is provided to the watch person and a means is provided to sound the alarm and
initiate any required minimum actions.

Simply having a means to detect a fire is worthless unless there is an associated alarm to notify those
that need to know there is a fire.  The presences of an organic liquid may or may not present a hazard.  However, the
presence of a flammable liquid and possibly a combustible liquid could present a hazard warranting prompt notification
of a fire.
The Annex section outlines that a fixed detection system installed per NFPA 72 is an option, but other suitable options

may be adequate to promptly notify those that need to know and the FHA could be the determining analysis as to the
best solution.

Revise text to read as follows:
All hot cells, caves, glove boxes, and hoods shall be provided with a means of fire detection and alarm if used in

the handling of pyrophoric materials, oxidizers, or organic combustible/flammable liquids, if required by the fire hazards
analysis.

A means of fire detection could be an automatic fire detection system installed in the enclosure in accordance
with NFPA 72, National Fire Alarm Code, or it could be a continuous fire watch provided while the materials are being
handled, so long as proper training is provided to the watch person and a means is provided to sound the alarm and
initiate any required minimum actions.

The committee agrees with replacing "organic" to clarify the risk associated with
combustible/flammable hazards and acted on this under 801-47 (Log #38).  Organic liquids, as defined, can
unintentionally include liquids that provide little or no risk.  The committee rejected the suggested inclusion of the FHA
as the determining mechanism for providing fire detection and rejected the new annex material because continuous fire
watch is not interchangeable with automatic detection and alarm.  The action taken on 801-47 (Log #38) also addressed
the committee's intent for fire detection.

_______________________________________________________________________________________________
801-52     Log #51

_______________________________________________________________________________________________
Neal T. Hara, Idaho National Laboratory

Add new 7.4.1 and renumber remainder of section 7.4.
All hot cells, caves, glove boxes, and hoods used for hazardous operations shall be analyzed in the fire hazard

analysis.
Fires in hot cells, caves, glove boxes, and hoods have the potential for significant impact to a facility

and potentially the public, in a similar manner to HEPA filtration systems. These enclosures are typically used for
hazardous operations; therefore any of these enclosures (even those with non-radioactive hazardous material
operations) in a NFPA 801 facility should be analyzed due to their potential to impact other operations. This is similar to
the wording in section 5.9.4.1.

Revise new 7.4.1 and renumber remainder of section 7.4.
All hot cells, caves, glove boxes, and hoods used for hazardous operations shall be analyzed in the fire hazard

analysis.
Hazardous operations are already intended to be assessed by the standard as part of the FHA.

The proposal, as modified, will be inserted as 7.1.4.3 by the action taken on 801-47 (Log #38).
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_______________________________________________________________________________________________
801-53     Log #62

_______________________________________________________________________________________________
Burgess Allen, Savannah River Nuclear Solutions

Revise text to read as follows:
Fire suppression shall be provided in all hot cells, caves and, glove boxes, and hoods that if they contain

quantities of flammable, combustible and reactive material that cannot be suppressed by the facility suppression
system. This evaluation shall be documented within the FHA.combustible metals or organic liquids in quantities that
have the potential to cause breach of the hot cells, glove boxes, hoods, or caves.

Fire suppression will not prevent the spread of contamination if a fire results. Fire Protection's primary
stated goal is to minimize property loss and ensure personnel safety. Nuclear confinement ventilation systems
minimizes the spread of contamination. A glovebox should be viewed as any other piece of equipment in the facility that
contains nuclear material. You have drums, cabinets, safes, vaults, etc. where the majority of the nuclear material is
stored. This material is all protected by the facility sprinkler system. Requiring sub component systems for gloveboxes
may be completely unnecessary in terms of overall fire mitigation. Performance vs. prescription evaluation is the
preferred route.

The committee has expressed their intention that all gloveboxes, caves, hot cells, and hoods be
protected with fire suppression systems.  This is expressed with the action taken on 801-47 (Log #38).

_______________________________________________________________________________________________
801-54     Log #69

_______________________________________________________________________________________________
Thomas L. Allison, Savannah River Nuclear Solutions

Revise text to read as follows:
Fire suppression shall be provided in all hot cells, caves, or glove boxes and hoods that contain combustible

metals or flammable/combustible organic liquids in quantities that have the potential to cause a breach of confinement of
the enclosure as determined in the fire hazards analysis the hot cells, glove boxes hoods or caves.

Since hoods, by definition, already have an opening for incoming fresh air, a breach of a hood is
already present regardless of any fire.  However, if loss of confinement is the accident being protected against, the
proposed wording makes it clearer.  The FHA should be used to document the point at which there is sufficient material
present to cause this breach of confinement.  In addition, an organic liquid could be nonflammable and there may be
inorganic liquids that are combustible. The real hazard driving suppression is a flammable or possibly combustible liquid.

The committee has expressed their intention that all gloveboxes, caves, hot cells, and hoods be
protected with fire suppression systems.  This is expressed with the action taken on 801-47 (Log #38).
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_______________________________________________________________________________________________
801-55     Log #68

_______________________________________________________________________________________________
Thomas L. Allison, Savannah River Nuclear Solutions

Delete both 7.4.3.4 and 7.4.4.7 and replace with new 7.4.2.1.
Where combustible materials are present inside a hot cell, cave, glove box or hood in sufficient quantities, as

determined by the fire hazards analysis, to cause a breach of confinement of the enclosure or spread to other
enclosures, a fire suppression system shall be provided.  The suppression shall be automatic unless the enclosure is
continuously monitored while the combustible materials are exposed and there is a manual means for suppression
provided.  Where provided, an inert atmosphere can be substituted for a suppression system if reasonable
compensatory measures are taken when the atmosphere is lost.

Moving the requirement for suppression (or inert atmosphere) up to the requirements for suppression
or detection, it keeps them in one place which is easier to implement.  The new wording relies on the FHA to determine
when there is sufficient fuel in the enclosure to cause a breach of confinement or propagation that warrants suppression.
It also provides the alternative of a fire watch while the combustible materials are exposed.  Furthermore, the intent is
indicated so the FHA can reasonably determine how much fuel loading is allowed before suppression or inert
atmospheres must be provided.  I cannot believe the committee requires suppression if there is ANY combustible
material inside regardless of the level of hazard to the confinement system.

The committee has determined that inerting atmosphere is not an adequate substitute for an
active fire suppression system.  The committee has addressed this with the action taken on 801-47 (Log #38).

_______________________________________________________________________________________________
801-56     Log #52

_______________________________________________________________________________________________
Neal T. Hara, Idaho National Laboratory

Add new 7.4.3.4.1 to read as follows:
7.4.3.4.1 A fixed extinguishing system is not required if documented in a fire hazards analysis and approved by the

AHJ.
Hot cells and caves can become highly contaminated, sometimes to very dangerous levels. The

maintenance of fire systems installed in these spaces can be very expensive and potentially expose maintenance
personnel to high levels of radiation or contamination. There may be instances where fires that are limited in size and
duration (due to controls invoked by a FHA) could only require limited cleanup and replacement of filter media. This
could, in some instances, be acceptable to the AHJ. The additional wording is similar to the alternative allowed in
section 7.3.2.5.3 and other portions of NFPA 801 referencing the FHA.

The committee has expressed their intention that all gloveboxes, caves, hot cells, and hoods be
protected with fire suppression systems.  This is expressed with the action taken on 801-47 (Log #38).
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_______________________________________________________________________________________________
801-57     Log #53

_______________________________________________________________________________________________
Neal T. Hara, Idaho National Laboratory

Inset a new 7.4.4.1 and 7.4.4.2, and renumber existing 7.4.4 steps as a subsection of 7.4.4.2.
The requirements of section 7.4.4.2 shall be applied to glove boxes and hoods used for

hazardous material or radioactive material processing as determined by a fire hazard analysis.

Dictating the 7.4.4 requirements for all glove boxes and hoods in a facility, regardless of use or hazard,
may increase costs for some installations. For example, a small glove box or hood could be installed to contain low risk
operations that would not adversely impact a facility in the event of a fire. Also, some nuclear facilities have used glove
boxes to contain contamination from leakage associated with valves. These glove boxes are typically small and only
contain a limited amount of combustibles. NFPA 801, as currently written, would require these glove boxes to follow all
the existing requirements of 7.4.4. This allowance for the fire hazard analysis to dictate requirements is also consistent
with many other requirements described in NFPA 801.

The application issue is addressed in 1.1 Scope and 1.3 Application.  The committee considers
matters concerning clarification to be resolved by the layout revision to Chapter 7 that was acted on by 801-47 (Log
#38).

_______________________________________________________________________________________________
801-58     Log #54

_______________________________________________________________________________________________
Neal T. Hara, Idaho National Laboratory

Add new 7.4.4.1.1 to read as follows:
7.4.4.1.1 Alternate materials may be used if documented in the fire hazards analysis and approved by the AHJ.

Dictating this requirement for all glove boxes and hoods in a facility, regardless of use or hazard, may
increase costs for some installations that should not require non-combustible construction. For example, a small glove
box could be installed to contain non-radioactive materials and operations (or AHJ acceptable low level radioactive
materials) that would not adversely impact a facility in the event of a fire. Also, some nuclear facilities have used glove
boxes to contain contamination from leakage associated with valves. These glove boxes are typically small and only
contain a limited amount of combustibles. NFPA 801, as currently written, would require this glove box to be constructed
of non combustible materials, regardless of the operations inside the glove box. This allowance for the fire hazard
analysis to dictate design is also consistent with many other design requirements described in NFPA 801.

Alternative materials are already allowed in accordance with the equivalency section 1.5 of the
standard.  Research has continuously demonstrated the need for use of noncombustible material for glovebox
construction.  There is typically no requirement for AHJ approval of FHAs.

_______________________________________________________________________________________________
801-59     Log #63

_______________________________________________________________________________________________
Burgess Allen, Savannah River Nuclear Solutions

Delete the following text:
The number of gloves shall be limited to the minimum necessary to perform the operations.

This statement provides little or no value. Operational, Maintenance and ergonomic requirements will
provide the correct number of ports. Ports are expensive to install and maintain. They are never installed unless
necessary.

Limiting the number of gloves is also considered to be a fire protection issue and is appropriate
to include as part of the standard.
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_______________________________________________________________________________________________
801-60     Log #64

_______________________________________________________________________________________________
Burgess Allen, Savannah River Nuclear Solutions

Delete the following text:
When the gloves are not being used, they shall be tied outside the box.

Whether gloves are stored in or outside the glovebox has little value in terms of a glovebox fire.
Nuclear gloveboxes are designed in case of a glove breach to provide enough inward airflow that confinement is
maintained within the glovebox. I am an advocate of storing gloves outside for the reason, you simply know where they
are. They are not rubbing up against hot equipment or a sharp within the glovebox.. This is driven more from glovebox
safety than fire. This requirement should be removed from the fire standard. If you elect not to remove this statement,
remove the word “tied”. Many people still place gloves in a simple knot outside the glovebox. This practice actually
degrades the glove by keeping it in an elongated position which accelerates failure. Use the word, “with a restraining
device, if necessary”.

The committee addressed this under 801-47 (Log #38) by further clarifying that tying of gloves
is no longer required and other acceptable methods exist for securing gloves that do not cause general wear and tear.

_______________________________________________________________________________________________
801-61     Log #55

_______________________________________________________________________________________________
Neal T. Hara, Idaho National Laboratory

Revise section 7.4.4.3 and add a new section A.7.4.4.3 as follows:
When the gloves are not being used, they shall be tied outside the glove box. Glove protection from the

effects of a fire shall be provided as determined by the fire hazards analysis.
Tying gloves outside the glove box or installing non-combustible glove port covers are examples of methods

that can be used to provide glove protection.
The practice of tying the gloves on the outside of the glove box increases the wear on the gloves and

also places the gloves in a location susceptible to external mechanical damage. This increases the potential for
compromising the integrity of the glove box (due to glove tears) and in the case of inert glove boxes a loss of
atmosphere controls. Increased wear of the gloves and the associated increased frequency of glove change-out could
also potentially expose workers to radiological or hazardous materials. Installing non-combustible glove port cover is an
example of an equivalent level of protection for glove integrity from the effects of a fire. The allowance for the fire hazard
analysis to dictate protection is also consistent with other requirements described in NFPA 801.

The committee addressed this under 801-47 (Log #38) by further clarifying that tying of gloves
is no longer required and other acceptable methods exist for securing gloves that do not cause general wear and tear.
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_______________________________________________________________________________________________
801-62     Log #65

_______________________________________________________________________________________________
Burgess Allen, Savannah River Nuclear Solutions

Revise text to read as follows:
The concentration amount of combustible material a glovebox can contain shall be evaluated and documented

within the FHA. Good practice is to minimize the amount of combustible material brought into the glovebox. s shall be
limited to the quantity necessary to perform the immediate task.

Each glovebox should be evaluated for a limitation placced on combustible, flammable ,etc loading.
This should be documented within the FHA. There may be some gloveboxes where no combustibles can be allowed
and some where combustibles present more of a “space” problems within the glovebox than a fire issue. Removal of
material from a radioactive glovebox is normally an evolution where the operator is dependent upon PPE for protection.
It is a risk of personnel exposure and contamination every time they remove material. For glovebox operations, material
brought into a glovebox is always minimized because of space considerations along with resultant cost of treating
radioactive waste.

The committee has already addressed (See 7.1.4.4.6 under 801-47 (Log #38)) the need to
maintain a minimum amount of combustible materials.  The proponent has provided no basis for considering what are
acceptable amounts.

_______________________________________________________________________________________________
801-63     Log #56

_______________________________________________________________________________________________
Neal T. Hara, Idaho National Laboratory

Revise text to read as follows:
Where combustibles are present, aA fire suppression system or fixed inerting system shall be provided where

combustibles will be present in sufficient quantities to breach the glove box or hood based upon the fire hazard analysis .
There could be instances where a small glove box, in a NFPA 801 facility, is used for low fire risk

operations that would not have a need for a suppression or inerting system. For instance, some nuclear facilities have
used glove boxes to contain contamination from leakage associated with valves. These glove boxes are typically small
and only contain a limited amount of combustibles. The addition of suppression or inerting in these small glove boxes
could add significant initial procurement costs and ongoing fire system maintenance costs with little more protection than
would be provided by area wet pipe sprinkler systems. This allowance for the fire hazard analysis to dictate design is
also consistent with many other design requirements described in NFPA 801.

The committee has already addressed the need for fire suppression in addition for a fixed
inerting system by the action taken on 801-56 (Log #52).

_______________________________________________________________________________________________
801-64     Log #66

_______________________________________________________________________________________________
Burgess Allen, Savannah River Nuclear Solutions

Delete the following text:
Where combustibles are present, a fire suppression system or fixed inerting system shall be provided.

This prescriptive requirement should be deleted. A FHA shall be performed, (as discussed in my
earlier 7.4.1 submittal) to determine the fire protection requirements of a glovebox.

The committee has already addressed the need for fire suppression in addition for a fixed
inerting system by the action taken on 801-56 (Log #52).
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_______________________________________________________________________________________________
801-65     Log #67

_______________________________________________________________________________________________
Burgess Allen, Savannah River Nuclear Solutions

Revise text to read as follows:
If fixed extinguishing systems are utilized, the internal pressurization shall be calculated in order to prevent

gloves from failing or being blown off. the activation of the system shall not pressurize the glovebox so it loses its
containment capability. This shall be documented in an over-pressurization calculation.

Most gloveboxes are only rated for 6-10” w.c. maximum pressure prior to them losing their
containment capability. The failure will not be in the glove as currently stated. It will be the window cracking and blowing
out. During initiation of the suppression system, there will be a sudden spike in pressure while it is being discharged.
Any spike, does not matter the length of time, greater than the design pressure will result on loss of containment. Gloves
being an elastomer, takes a long period of time to stretch and become thin. Similar to a balloon breaking. The balloon
gets bigger and bigger, thus the original polymer gets thinner until it reaches its failure. Same principal for gloves.

Revise the language in 7.1.4.4.8 of 801-47 (Log #38) to read as follows:
If fixed extinguishing systems are utilized, the internal pressurization shall be calculated in order to prevent

loss of containment of the gloves and gloveboxes.
The additional criteria being suggested based on typical gloveboxes being rated for 6-10 in. of

water column would be difficult to achieve with certain types of fire suppression systems.  The committee has addressed
concerns associated with over-pressures by further revising the action taken on 7.1.4.4.8 of 801-47 (Log #38).

_______________________________________________________________________________________________
801-66     Log #57

_______________________________________________________________________________________________
Neal T. Hara, Idaho National Laboratory

Insert new steps 7.4.4.9 and 7.4.4.9.1. Renumber existing 7.4.4.9 and associated Annex to
7.4.4.10:

If explosive concentrations of gases or vapors are present in a glove box, an inert atmosphere shall be
provided.

Alternate fire protection measures may be used if documented in a fire hazards analysis and approved by the
AHJ.

There have been past events where explosions or deflagrations have occurred within glove boxes,
resulting in potential hazards to personnel. A similar step, for explosive atmospheres, currently exists for hot cells and
caves (step 7.4.3.5) and should also be applied to glove boxes. Also, this allowance for the fire hazard analysis to
dictate protection is also consistent with many other requirements described in NFPA 801.

Further revise 7.1.4.3.4 from 801-47 (Log #38) to read as follows:
During normal or abnormal operating conditions, if there is potential  for combustible gases or vapors to be

present in excess of 25 percent of the lower flammability limit, then an inerting atmosphere shall be provided.
During normal or abnormal operating conditions involving hot cells, hoods, or caves, if there is potential  for

combustible gases or vapors to be present in excess of 25 percent of the lower flammability limit, then ventilation shall
be permitted as an alternative method to 7.1.4.3.

The committee agrees with the proponent and has accepted the notions being suggested by
the action taken on 801-47 (Log #38) and further modified paragraph 7.1.4.3.4 to incorporate the suggestions being
presented here.  7.1.4.3.4, as revised here, will be inserted in 7.1.4.3 of 801-47 (Log #38) and subsequent paragraphs
will be renumbered.  7.1.4.3.4 of 801-47 (Log #38) will be deleted.
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_______________________________________________________________________________________________
801-67     Log #58

_______________________________________________________________________________________________
Neal T. Hara, Idaho National Laboratory

Renumber section 7.4.5 and associated subsections into an entire new section 7.5.
Research and Production Reactors are not a subsection of 7.4 Hot Cells, Caves, Glove Boxes, and

Hoods. Research and Production Reactors should be given their own section in Chapter 7.

The committee agrees with the proponent's restructuring and has addressed this by the action
taken on 801-47 (Log #38).

_______________________________________________________________________________________________
801-68     Log #39

_______________________________________________________________________________________________
William B. Till, Jr., Savannah River Nuclear Solutions, LLC

Revise text to read as follows:
A means for detecting a fire Fire Detection shall be in accordance with NFPA 72. at or within the facility,

alerting personnel to evacuate the facility, providing notification to a constantly attended location, and initiating
emergency response shall be maintained during permanent shutdown and decommissioning.

Fire Detection shall be maintained during permanent shutdown and decommissioning
Where no automatic fire detection or suppression system exists, a means for manually notifying building

occupants and summoning emergency responders of a fire event shall be provided.
Fire detection is intended to alert personnel to evacuate the facility, provide notification to a constantly

attended location, and initiate emergency response
Specifies the appropriate level of control for fire detection. The industry has interpreted this to mean

that other systems which could detect certain signatures of fires but have widely divergent responses fulfill the intent of
the statement. An example would be air monitors which initiate a local radiological response. Requirements are
simplified and explanatory material is moved to the annex.

Revise text to read as follows:
A means for detecting a fire Existing fire detection shall be in accordance with NFPA 72. at or within the

facility, alerting personnel to evacuate the facility, providing notification to a constantly attended location, and initiating
emergency response shall be maintained during permanent shutdown and decommissioning.

Fire detection shall be maintained during permanent shutdown and decommissioning, until its removal is
justified by the FHA.

Where no automatic fire detection or suppression system exists, a means for manually notifying building
occupants and summoning emergency responders of a fire event shall be provided.

Fire detection is intended to alert personnel to evacuate the facility, provide notification to a constantly
attended location, and initiate emergency response.

The committee moved the annex note from 8.4.5.2 to 8.4.5.1 as the related material be
explained.  The committee agreed with the intended changes made by the proponent, but revised 8.4.5.1 to clarify the
requirement applies to existing detection.  Further clarification was made to 8.4.5.2 to denote when detection may be
removed from service.
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_______________________________________________________________________________________________
801-69     Log #26

_______________________________________________________________________________________________
Ivan Bolliger, Canadian Nuclear Safety Commission

Add text to read as follows:
Portable fire extinguishers shall be provided in accordance with NFPA 10 with

additional portable fire extinguishers provided as required by the fire hazards analysis (FHA).
Most fire and life safety codes and standards require portable fire extinguishers to be installed within

buildings. It is recommended that it be stated that portable fire extinguishers are required in facilities within the scope of
NFPA 801. OPEX (such as from the OECD fire records exchange database) indicate that the majority of fires are
extinguished by a person within the vicinity of the fire. The FHA may recommend additional portable fire extinguishers to
be installed to account for specific risks.

_______________________________________________________________________________________________
801-70     Log #27

_______________________________________________________________________________________________
Ivan Bolliger, Canadian Nuclear Safety Commission

Revise text to read as follows:
A.4.2.4 A fire risk evaluation may should be considered to supplement the fire hazards analysis. For guidance on

conducting a fire risk evaluation, refer to NFPA 805,
Annex D.

Or
A.4.2.4 A fire risk evaluation may should be considered to supplement the fire hazards analysis. For guidance on

conducting a fire risk evaluation, refer to NFPA 551, .
NFPA 805 is a complex standard that contains many technical requirements. OPEX from Canadian

nuclear facilities that are within the scope of NFPA 801 indicates that no facility has consulted NFPA 805 for guidance
on the preparation of an FHA. Referral to Annex D of NFPA 805 or another standard NFPA 551 would be more
beneficial in providing guidance for the preparation of an FHA.

Revise text to read as follows:
A.4.2.4 A fire risk evaluation can should be considered to supplement the fire hazards analysis. For guidance on

conducting a fire risk evaluation, refer to NFPA 551, .
The committee preferred the latter material that references NFPA 551,
, as the more appropriate document for a risk assessment.
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_______________________________________________________________________________________________
801-71     Log #82

_______________________________________________________________________________________________
Thomas L. Allison, Savannah River Nuclear Solutions

Revise text to read as follows:
…It is recommended that most fire barriers separating fire areas be of 3-hour fire resistance rating and meet

NFPA 221 requirements as a fire wall, unless a fire hazards analysis can justify indicates otherwise. ... Fire area
boundaries typically are provided as follows:  (1) To separate manufacturing areas and radioactive materials storage
areas from each other and from adjacent areas for the duration of an uncontrolled fire. (2) To separate control rooms,
computer rooms, or combined control/computer rooms from adjacent areas until effective emergency response can be
put in place. (3) To separate rooms with major concentrations of electrical equipment, such as switch gear rooms and
relay rooms, from adjacent areas to minimize disruption of that equipment from an unrelated fire exposure and to
contain the electrical fire from the process area. (4) To separate battery rooms from adjacent areas until emergency
response arrives.  (5) to separate a maintenance shop(s) from adjacent areas if the hazard warrants it. (6) To separate
the main fire pump(s) from the reserve fire pump(s) for the duration of the uncontrolled fire, where these pumps provide
the only source of water for fire protection.  (7) To separate fire pumps from adjacent areas for the duration of an
uncontrolled fire. (8) To separate warehouses and combustible storage areas from adjacent nuclear process or storage
areas for the duration of the uncontrolled fire. (9) To separate emergency generators from each other and from adjacent
areas for the duration in which the generators must supply power. (10) To separate fan rooms and plenum chambers
from adjacent areas for the duration that they must continue to operate. (11) To separate office areas from adjacent
nuclear process or storage areas for the duration of a fire in those office areas.

If reliance is placed on the FHA to determine the fire areas and other subdivisions, it is imperative that
the performance basis be provided.  The listing of suggested separations currently provides no performance basis to
guide the FHA author in making that determination.  Although I have suggested certain bases for the various
separations, I would expect that the committee will make their intent known if it differs from my interpretation.
Separation may be required for the duration of an uncontrolled fire, for a true fire area separation, or it could be to
isolate a certain hazard from the nuclear process or storage for the duration of a fire involving only that hazard, or it
could be for isolating a piece of equipment for the duration in which it must operate.  Knowing this, the engineer can
evaluate the most appropriate type of separation.  Without it, the engineer is only guessing at the intent.

The FHA already defines the intended extent and nature of the fire barrier as required by NFPA
801, Standard for Fire Protection for Facilities Handling Radioactive Materials.  It is not the committee's intent to limit fire
barriers to be 3-hour fire-rated fire walls complying with NFPA 221, Standard for High Challenge Fire Walls, Fire Walls,
and Fire Barrier Walls.  The term "uncontrolled fire" does not meet with the intended application of fire barriers, since
they should remain in place and be effective for the duration of the fire.  See the action on 801-31 (Log #CP2).

_______________________________________________________________________________________________
801-72     Log #78

_______________________________________________________________________________________________
Thomas L. Allison, Savannah River Nuclear Solutions

Add new text to read as follows:
Fire detection may be required where the fire hazard analysis determines that automatic notification is

necessary for some emergency response if smoke and/or heat are detected within the filter plenum, such as diverting air
flow or monitoring for pressure loss over the filter or evacuating certain areas.  The FHA may determine that a fire
detection system is necessary for the automatic actuation of a suppression system where manual activation is not
reliable enough or early enough to protect the filters from unacceptable damage or plugging.

The current wording of Section 5.9.4.2 relies entirely on the FHA to determine the need for a detection
system but there is no performance basis provided to guide the engineer in determining this need.  Lacking a
performance basis, few engineers will be able to justify the added expense to the owner.  The proposed annex text will
provide a basis for this evaluation.
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_______________________________________________________________________________________________
801-73     Log #77

_______________________________________________________________________________________________
Thomas L. Allison, Savannah River Nuclear Solutions

Revise text to read as follows:
Fire suppression may be required where the fire hazard analysis determines that fixed suppression is

necessary to mitigate or prevent an unacceptable release due to a failure of the filter due to a filter fire permitting
unfiltered contamination to be released.  The suppression system could be automatic or manual, depending upon the
available means to detect a filter fire potential and to effectively respond to the filter fire. Where the detection system
activates a suppression system, the selection of the detectors should minimize false actuation's.

The current wording of Section 5.9.4.3 relies entirely on the FHA to determine the need for a
suppression system but there is no performance basis provided to guide the engineer in determining this need.  Lacking
a performance basis, few engineers will be able to justify the added expense to the owner.  The proposed annex text will
provide a basis for this evaluation.

_______________________________________________________________________________________________
801-74     Log #76

_______________________________________________________________________________________________
Thomas L. Allison, Savannah River Nuclear Solutions

Revise text to read as follows:
Smoke control systems may be required by the fire hazards analysis where it would be effective in reducing

the spread of contamination due to smoke and/or to minimize the unfiltered release of an unacceptable quantity of
radioactive material.  Such systems should use pressure differentials to direct the movement of smoke from
radioactively “clean” areas to areas that are already more contaminated and from contaminated areas to a safe release
path. Separate smoke control systems …

The current wording of Section 5.9.5.5 relies entirely on the FHA to determine the need for a smoke
control system but there is no performance basis provided to guide the engineer in determining this need.  Lacking a
performance basis, few engineers will be able to justify the added expense to the owner.  The proposed annex text will
provide a basis for this evaluation.

Revise text to read as follows:
Smoke control systems can be required by the fire hazards analysis where it would be effective in reducing

the spread of contamination due to smoke and/or to minimize the unfiltered release of an unacceptable quantity of
radioactive material.  Such systems should use pressure differentials to direct the movement of smoke from
radiologically “clean” areas to areas that are already more contaminated and from contaminated areas to a safe release
path. Separate smoke control systems...".

The committee changed the word "radioactively" to "radiologically" for consistency.
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_______________________________________________________________________________________________
801-75     Log #8

_______________________________________________________________________________________________
Eric R. Johnson, Savannah River Nuclear Solutions LLC

Revise text to read as follows:
Stairwells serve as escape routes and fire-fighting access routes. Suitable methods of ensuring a smoke-free

stairwell include pressurization of stairwells
and the construction of smokeproof towers

The specification of stairwell pressurization systems is contained in NFPA 92A,
rather than NFPA 90A,

Revise text to read as follows:
Stairwells serve as escape routes and fire-fighting access routes. Suitable methods of ensuring a smoke-free

stairwell include pressurization of stairwells
and the

construction of smokeproof towers
The committee updated the title for NFPA 92A, Standard for Smoke-Control Systems Utilizing

Barriers and Pressure Differences.  Also see the action taken under 801-38 (Log #7).

_______________________________________________________________________________________________
801-76     Log #6

_______________________________________________________________________________________________
Eric R. Johnson, Savannah River Nuclear Solutions LLC

Revise text to read as follows:
Where mechanical ventilation is used, 8.5 m3/min (300 ft3/min) is equal to 0.09 m2 (1 ft2) of natural convection

vent area. natural convection ventilation is required by the Fire Hazards Analysis, a suitable method shall be used
according to NFPA 204, .

The previous appendix reference states a relationship between mechanical ventilation and natural
convection vent area. According to the NFPA HB Chapter 4 Section 18 (20th edition), vent flow is dependent on the
interior and exterior temperatures as well as the smoke layer depth created during the fire event. The relationship
between mechanical ventilation flows and natural convective vent area cannot be established without making
assumptions related to those conditions. The use of NFPA 204, will provide
guidance for specification of natural venting as well as mechanical ventilation when necessary.

Revise text to read as follows:
Where mechanical ventilation is used, 8.5 m3/min (300 ft3/min) is equal to 0.09 m2 (1 ft2) of natural convection

vent area. natural convection ventilation is required by the Fire Hazards Analysis, a suitable method should be used
according to NFPA 204, .

The committee changed "shall" to "should" in the annex note.
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_______________________________________________________________________________________________
801-77     Log #75

_______________________________________________________________________________________________
Thomas L. Allison, Savannah River Nuclear Solutions

Revise text to read as follows:
The drainage design requirements are not intended to be based on the worst case scenarios. Considering

the suppression system design, obstructions, heat release rates, and flame spread potential, the fire hazards analysis
should determine the estimated flow from the system if the normally anticipated number of sprinklers operate with the
normally anticipated emergency response and assuming safety systems operate as intended.  A designed
confinement/containment system is necessary where the resultant contamination spread would be unacceptable to the
authority having jurisdiction. See Section 6.2 for water supply requirements.

The current wording of Section 5.10.2(2) relies entirely on the FHA to determine the size of a drainage
system but there is no performance basis provided to guide the engineer in determining this need.  Lacking a
performance basis, few engineers will be able to justify the added expense to the owner.  The proposed annex text will
provide a basis for this evaluation.  As currently stated, the engineer is unable to estimate the number of sprinkler heads
operating because a credible discharge is undefined.  It has been interpreted to be a few sprinkler heads activated, to all
the heads in the most remote design area, to all of the water in the storage tank.  I have even seen an engineer attempt
to argue that there will be no water discharged during the worst case fire because they assume no automatic
suppression and no manual suppression takes place.  I should point out that the current wording only requires the
addition of hose streams in an unprotected building and not in a fully protected building, but small hose will most likely
be necessary for final extinguishment.

Revise text to read as follows:
The drainage design requirements are not intended to be based on the worst case scenarios. Considering

the suppression system design, obstructions, heat release rates, and flame spread potential, the fire hazards analysis
should determine the estimated flow from the system if the normally anticipated number of sprinklers operate with the
normally anticipated emergency response and assuming safety systems operate as intended. See Section 6.2 for
water supply requirements.

The committee removed the last sentence being proposed in order to remove the potential
mandatory language.

_______________________________________________________________________________________________
801-78     Log #43

_______________________________________________________________________________________________
William B. Till, Jr., Savannah River Nuclear Solutions, LLC

Revise text to read as follows:
Electrical circuits and components in reactor facilities present the same type of fire protection problems as in

other industrial facilities. The prime concern in the reactor facility handling radioactive materials is directed toward those
circuits and components essential to continued operation of the reactor facility and particularly to those essential to a
safe shutdown and stable configuration under emergency conditions. For these reasons, special care is devoted to
redundancy of systems, emergency power supplies, separation, physical protection, and reliability.

Reactors are not the type of facilities generally covered by this document. Proposed wording better
aligns with the intent of the document for the broader range of facilities.
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_______________________________________________________________________________________________
801-79     Log #28

_______________________________________________________________________________________________
Ivan Bolliger, Canadian Nuclear Safety Commission

Add text to read as follows:
A.6.1 The facilities covered in this document vary widely in terms of function and type of operations, as well as the type

and quantity of radioactive material that might be present. The intent of this section is to specify the fire protection
requirements for only those fire areas (or the whole) of the facility where radioactive materials are present or in areas
where systems, structures or components (such as electrical supplies, ventilation rooms, control rooms) that are
required to remain operational to achieve the fire protection objectives at the facility are located.

Presently it is indicated that the an area that provides a support function such as a control room would
not need to meet the requirements of NFPA 801 if there is no radioactive material located in the area. The scope of the
standard should cover areas that contain essential facility functions.

_______________________________________________________________________________________________
801-80     Log #59

_______________________________________________________________________________________________
Neal T. Hara, Idaho National Laboratory

Revise text to read as follows:
Fines and cuttings from materials, such as zirconium, constitute a pyrophoric hazard. Fixed inerting systems

are typically used for enclosures handling pyrophoric materials. The safe oxygen levels, for fixed inerting systems, differ
based upon the material being protected. The allowable oxygen level should be researched and documented in the fire
hazard analysis for the worst case scenario.

Guidance is needed to ensure that the safe oxygen levels for certain pyrophoric materials are
researched and documented in a fire hazard analysis.

_______________________________________________________________________________________________
801-81     Log #60

_______________________________________________________________________________________________
Neal T. Hara, Idaho National Laboratory

Add an asterisk to step 7.4.4.6 and add the following to the explanatory material:
Secondary non-combustible containers (preferably metal) can be used to isolate combustibles. Isolating

pyrophoric materials can prevent fire in the event of loss of inerting. Combustibles should also be stored away from
windows and gloves.

The explanatory material provides alternate methods for limiting and controlling the quantities of
combustibles.

Revise text to add an asterisk to step 7.4.4.6 and add the following to the explanatory material:
Secondary non-combustible, closed containers (preferably metal) can be used to isolate combustibles.

Isolating pyrophoric materials can prevent fire in the event of loss of inerting. Combustibles should also be stored away
from windows and gloves.

The committee added a note to ensure that the containers encapsulate the combustibles for the
purpose of isolation.
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_______________________________________________________________________________________________
801-82     Log #29

_______________________________________________________________________________________________
Ivan Bolliger, Canadian Nuclear Safety Commission

Revise text to read as follows:
B.1 General. A thorough analysis of the fire potential is necessary in order to incorporate adequate fire protection into

the facility design. Integrated design of systems is necessary to ensure the safety of the facility and the operators from
the hazards of fire and to protect property and continuity of production facility workers, the public and the environment.

The protection of the plant (apart from those portions required to be protected to meet the safety
objectives) and continuity of production are generally monetary concerns for the facility owner. The objective of the FHA
should be to ensure that the fire safety objectives will be met. Protection of property and continued production can be
added to the scope of the FHA as per the owners discretion but this should not be the focus of the standard.

Revise text to read as follows:
B.1 General. A thorough analysis of the fire potential is necessary in order to incorporate adequate fire protection into

the facility design. Integrated design of systems is necessary to ensure the safety of the facility workers, the public, and
the environment, and the operators from the hazards of fire and to protect property and continuity of production.

The committee agreed with the proponent and editorially revised the wording to retain the
property protection and continuity of operations.

_______________________________________________________________________________________________
801-83     Log #31

_______________________________________________________________________________________________
Ivan Bolliger, Canadian Nuclear Safety Commission

Add new text to read as follows:
B1 (15) Evaluate the effects of external hazards (such as seismic events, fires, floods and tornados) with respect to the

potential to create a fire hazard and for the failure of safety related systems, structure and components credited to meet
the fire protection goals and objectives.

The consideration of external hazards is not addressed in the standard. The minimum design
requirements contained in the building codes and standards may not be acceptable to achieve the fire protection goals
at a facility that is within the scope of NFPA 801 and therefore consideration of external events should be considered in
the fire hazard analysis.

_______________________________________________________________________________________________
801-84     Log #32

_______________________________________________________________________________________________
Ivan Bolliger, Canadian Nuclear Safety Commission

Add new text to read as follows:
B1 (16) Evaluate the effects of the failure of the worst case automatic fire protection system malfunction to determine

the importance of the system (i.e. the increase in consequence for the systems failure) and thus the associated
defence-in-depth and any additional redundant automatic fire suppression system requirements or increased inspection,
testing and maintenance requirements.

The increased consequence (i.e. the increased risk to persons and the environment) due to the failure
of active fire suppression systems should be understood so that additional fire protection measures can be implemented
if required for additional defense-in-depth.
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_______________________________________________________________________________________________
801-85     Log #33

_______________________________________________________________________________________________
Ivan Bolliger, Canadian Nuclear Safety Commission

Revise text to read as follows:
B1 (3) Define and describe the characteristics associated with potential fire for all areas that contain combustible

materials (including consideration of transient combustible materials and potential exterior exposures), such as
maximum fire loading, hazards of flame spread, smoke generation, toxic contaminants, and contributing fuels. Consider
the use and effect of noncombustible and heat-resistant materials.

The consideration of transient materials is often ignored in the development of the FHA, this leads to
an unrealistic and unacceptable analysis and does not coincide with the definition (Section 3.3.10) of an FHA.

_______________________________________________________________________________________________
801-86     Log #30

_______________________________________________________________________________________________
Ivan Bolliger, Canadian Nuclear Safety Commission

Revise text to read as follows:
B1 (9) Based on the expected quantities of combustible materials, review the types of potential fires, their estimated

severity, intensity, duration, and the potential hazards created. For each fire scenario reviewed, indicate the total time
from the first alert of the fire hazard until safe control and extinguishment are accomplished. Describe in detail the facility
systems, functions, and controls that will be provided and maintained during the fire emergency. Use of fire-retardant
paint requires special care. Inconsistent application and exposure to weather can reduce the effectiveness of
fire-retardant coatings. Large timbers are occasionally used to support large pieces of equipment during storage or
maintenance. The size of these timbers makes them difficult to ignite, and they do not represent an immediate fire
threat.

The estimated time for a fire to be extinguished is purely conjecture and OPEX from Canadian facilities
including this in the FHA indicates that the inclusion of this provides little to no benefit. The focus should be on
determining the factors identified in the first sentence of B1.9.
The deleted information detracts from the main guidance provided in this section. A person with the appropriate

qualifications to prepare an FHA should be well aware of the care required in the use of fire retardant paint and
difficulties in igniting timbers of large dimensions. The other sections of the Annex provide high level guidance and
therefore the inclusion of this advice is not in keeping with the remainder of the Annex.

_______________________________________________________________________________________________
801-87     Log #34

_______________________________________________________________________________________________
Ivan Bolliger, Canadian Nuclear Safety Commission

Revise text to read as follows:
Some commonly encountered radionuclides are pyrophoric (e.g., some forms of uranium and plutonium) and, as

such, should be given special consideration. Radionuclides generate heat and might need to be cooled in storage; these
also require special consideration.

There are many forms of uranium that are not pyrophoric. It is recommended that this be clarified as in
the past public reading the standard have been confused and concerned about the storage and use of uranium at
facilities located within their towns.
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801-88     Log #35

_______________________________________________________________________________________________
Ivan Bolliger, Canadian Nuclear Safety Commission

Revise text to read as follows:
The property manager should keep the local fire department advised of the locations and general nature of

radioactive materials available. Emergency planning is essential so that fire fighters can function at maximum efficiency
without exposure to harmful radiation and without unwarranted fears of the radiation hazard that can inhibit the
fire-fighting effort. Where criticality incidents or exposure to radioactive materials is possible, mutual aid arrangements
should maximize the use of on-site expertise. Specific provision should be made where necessary by the property
manager and the fire department for monitoring service, protective clothing, and respiratory protective equipment, the
need for which should be determined by the nature of the specific hazard. On-site escorting requirements of the off-site
fire department by on-site personnel should be considered during emergency planning and should include consideration
of specific training and personal protective equipment requirements for the site escorts. The radiation hazard usually can
be anticipated in emergency planning studies.

Due to security and safety concerns, on-site personnel are often required to escort the off-site fire
department while they are on-site and/or when they are entering areas containing radioactive materials. If site personnel
are required to enter these areas during fire events the appropriate PPE and training should be provided to ensure the
safety of these personnel and the off-site fire department personnel.
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