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IMPORTANT NOTICES AND DISCLAIMERS CONCERNING NFPA® STANDARDS
NOTICE AND DISCLAIMER OF LIABILITY CONCERNING THE USE OF NFPA STANDARDS

NFPA® codes, standards, recommended practices, and guides (“NFPA Standards”), of which the document
contained herein is one, are developed through a consensus standards development process approved by the
American National Standards Institute. This process brings together volunteers representing varied viewpoints
and interests to achieve consensus on fire and other safety issues. While the NFPA administers the process and
establishes rules to promote fairness in the development of consensus, it does not independently test, evaluate, or
verify the accuracy of any information or the soundness of any judgments contained in NFPA Standards.

The NFPA disclaims liability for any personal injury, property or other damages of any nature whatsoever, whether
special, indirect, consequential or compensatory, directly or indirectly resulting from the publication, use of, or
reliance on NFPA Standards. The NFPA also makes no guaranty or warranty as to the accuracy or completeness of
any information published herein.

In issuing and making NFPA Standards available, the NFPA is not undertaking to render professional or other
services for or on behalf of any person or entity. Nor is the NFPA undertaking to perform any duty owed by any
person or entity to someone else. Anyone using this document should rely on his or her own independent judgment
or, as appropriate, seek the advice of a competent professional in determining the exercise of reasonable care in any
given circumstances.

The NFPA has no power, nor does it undertake, to police or enforce compliance with the contents of NFPA
Standards. Nor does the NFPA list, certify, test, or inspect products, designs, or installations for compliance with this
document. Any certification or other statement of compliance with the requirements of this document shall not be
attributable to the NFPA and is solely the responsibility of the certifier or maker of the statement.

REMINDER: UPDATING OF NFPA STANDARDS

Users of NFPA codes, standards, recommended practices, and guides (“NFPA Standards”) should
be aware that NFPA Standards may be amended from time to time through the issuance of Tentative
Interim Amendments or corrected by Errata. An official NFPA Standard at any point in time consists of
the current edition of the document together with any Tentative Interim Amendment and any Errata
then in effect.

In order to determine whether an NFPA Standard has been amended through the issuance of
Tentative Interim Amendments or corrected by Errata, visit the Document Information Pages on NFPA’s
website. The Document Information Pages provide up-to-date, document specific information including
any issued Tentative Interim Amendments and Errata.

To access the Document Information Page for a specific NFPA Standard, go to
http://www.nfpa.org/docinfo to choose from the list of NFPA Standards or use the search feature
on the right to select the NFPA Standard number (e.g., NFPA 101). In addition to posting all existing
Tentative Interim Amendments and Errata, the Document Information Page also includes the option to
sign-up for an “Alert” feature to receive an email notification when new updates and other information
are posted regarding the document.
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IMPORTANT NOTICES AND DISCLAIMERS CONCERNING NFPA® STANDARDS
ADDITIONAL NOTICES AND DISCLAIMERS

Updating of NFPA Standards

Users of NFPA codes, standards, recommended practices, and guides (“NFPA Standards”) should be aware that
these documents may be superseded at any time by the issuance of new editions or may be amended from time to
time through the issuance of Tentative Interim Amendments or corrected by Errata. An official NFPA Standard at
any point in time consists of the current edition of the document together with any Tentative Interim Amendments
and any Errata then in effect. In order to determine whether a given document is the current edition and whether
it has been amended through the issuance of Tentative Interim Amendments or corrected through the issuance of
Errata, consult appropriate NFPA publications such as the National Fire Codes® Subscription Service, visit the NFPA
website at www.nfpa.org, or contact the NFPA at the address listed below.

Interpretations of NFPA Standards

A statement, written or oral, that is not processed in accordance with Section 6 of the Regulations Governing the
Development of NFPA Standards shall not be considered the official position of NFPA or any of its Committees and
shall not be considered to be, nor be relied upon as, a Formal Interpretation.

Patents

The NFPA does not take any position with respect to the validity of any patent rights referenced in, related to,
or asserted in connection with an NFPA Standard. The users of NFPA Standards bear the sole responsibility for
determining the validity of any such patent rights, as well as the risk of infringement of such rights, and the NFPA
disclaims liability for the infringement of any patent resulting from the use of or reliance on NFPA Standards.
NFPA adheres to the policy of the American National Standards Institute (ANSI) regarding the inclusion of
patents in American National Standards (“the ANSI Patent Policy”), and hereby gives the following notice pursuant
to that policy:

NOTICE: The user’s attention is called to the possibility that compliance with an NFPA Standard may
require use of an invention covered by patent rights. NFPA takes no position as to the validity of any such
patent rights or as to whether such patent rights constitute or include essential patent claims under the
ANSI Patent Policy. If, in connection with the ANSI Patent Policy, a patent holder has filed a statement of
willingness to grant licenses under these rights on reasonable and nondiscriminatory terms and conditions to
applicants desiring to obtain such a license, copies of such filed statements can be obtained, on request, from
NFPA. For further information, contact the NFPA at the address listed below.

Law and Regulations

Users of NFPA Standards should consult applicable federal, state, and local laws and regulations. NFPA does not,
by the publication of its codes, standards, recommended practices, and guides, intend to urge action that is not in
compliance with applicable laws, and these documents may not be construed as doing so.

Copyrights

NFPA Standards are copyrighted. They are made available for a wide variety of both public and private uses. These
include both use, by reference, in laws and regulations, and use in private self-regulation, standardization, and the
promotion of safe practices and methods. By making these documents available for use and adoption by public
authorities and private users, the NFPA does not waive any rights in copyright to these documents.

Use of NFPA Standards for regulatory purposes should be accomplished through adoption by reference. The term
“adoption by reference” means the citing of title, edition, and publishing information only. Any deletions, additions,
and changes desired by the adopting authority should be noted separately in the adopting instrument. In order
to assist NFPA in following the uses made of its documents, adopting authorities are requested to notify the NFPA
(Attention: Secretary, Standards Council) in writing of such use. For technical assistance and questions concerning
adoption of NFPA Standards, contact NFPA at the address below.

For Further Information

All questions or other communications relating to NFPA Standards and all requests for information on NFPA
procedures governing its codes and standards development process, including information on the procedures for
requesting Formal Interpretations, for proposing Tentative Interim Amendments, and for proposing revisions to
NFPA standards during regular revision cycles, should be sent to NFPA headquarters, addressed to the attention
of the Secretary, Standards Council, NFPA, 1 Batterymarch Park, P.O. Box 9101, Quincy, MA 02269-9101; email:
stds_admin@nfpa.org

For more information about NFPA, visit the NFPA website at www.nfpa.org. All NFPA codes and standards can be
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Copyright © 2014 National Fire Protection Association®. All Rights Reserved.
NFPA® 805

Performance-Based Standard for

Fire Protection for Light Water Reactor Electric Generating Plants

2015 Edition

This edition of NFPA 805, Performance-Based Standard for Fire Protection for Light Water Reactor
Electric Generating Plants, was prepared by the Technical Committee on Fire Protection for
Nuclear Facilities. It was issued by the Standards Council on November 11, 2014, with an
effective date of December 1, 2014, and supersedes all previous editions.

This edition of NFPA 805 was approved as an American National Standard on December 1,
2014.

Origin and Development of NFPA 805

The 2001 edition of NFPA 805 was the first edition of this standard. NFPA 805 replaced
NFPA 803, Standard for Fire Protection for Light Water Nuclear Power Plants. NFPA 805 is a
performance-based standard that describes the methodology for applying performance-
based requirements, fundamental fire protection program design and elements, determina-
tion of fire protection systems and features, and fire protection during decommissioning and
permanent shutdown of light water reactor electric generating plants.

The 2006 edition was reformatted to comply with the Manual of Style for NFPA Technical
Committee Documents and to incorporate new information from the EPRI Fire Modeling Guide
and NUREG 1805.

The 2010 edition was revised to coordinate with the new NFPA 806, Performance-Based
Standard for Fire Protection for Advanced Nuclear Reactor Electric Generating Plants Change Process.
Personnel considerations were removed from the methodology for defining the fire scenario
because, as a life safety issue, they do not belong as a component.

The 2015 edition has been revised to include the definitions and requirements from
NFPA 101 and NFPA 1144 on combustible, noncombustible, and limited combustible materi-
als. The references to NFPA 256 and NFPA 251 have been removed because these standards
have been withdrawn.
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805-4 FIRE PROTECTION FOR LIGHT WATER REACTOR ELECTRIC GENERATING PLANTS

NFPA 805
Performance-Based Standard for

Fire Protection for Light Water Reactor
Electric Generating Plants

2015 Edition

IMPORTANT NOTE: This NFPA document is made available for
use subject to important notices and legal disclaimers. These notices
and disclaimers appear in all publications containing this document
and may be found under the heading “Important Notices and Dis-
claimers Concerning NFPA Standards.” They can also be obtained
on request from NFPA or viewed at www.nfpa.org/disclaimers.

NOTICE: An asterisk (*) following the number or letter
designating a paragraph indicates that explanatory material
on the paragraph can be found in Annex A.

Areference in brackets [ ] following a section or paragraph
indicates material that has been extracted from another NFPA
document. As an aid to the user, the complete title and edition
of the source documents for extracts in mandatory sections of
the document are given in Chapter 2 and those for extracts in
informational sections are given in Annex F. Extracted text
may be edited for consistency and style and may include the
revision of internal paragraph references and other refer-
ences as appropriate. Requests for interpretations or revisions
of extracted text shall be sent to the technical committee re-
sponsible for the source document.

Information on referenced publications can be found in
Chapter 2 and Annex F.

Chapter 1 Administration

1.1 Scope. This standard specifies the minimum fire protec-
tion requirements for existing light water nuclear power
plants during all phases of plant operation, including shut-
down, degraded conditions, and decommissioning.

1.2 Purpose. Protecting the safety of the public, the environ-
ment, and plant personnel from a plant fire and its potential
effect on safe reactor operations is paramount to this stan-
dard. The fire protection standard shall be based on the con-
cept of defense-in-depth. Defense-in-depth shall be achieved
when an adequate balance of each of the following elements is
provided:

(1) Preventing fires from starting

(2) Rapidly detecting fires and controlling and extinguishing
promptly those fires that do occur, thereby limiting fire
damage

(3) Providing an adequate level of fire protection for structures,
systems, and components important to safety, so that a fire
that is not promptly extinguished will not prevent essential
plant safety functions from being performed

1.3 Goals.

1.3.1 Nuclear Safety Goal. The nuclear safety goal shall be to
provide reasonable assurance that a fire during any opera-
tional mode and plant configuration will not prevent the plant
from achieving and maintaining the fuel in a safe and stable
condition.

\
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1.3.2 Radioactive Release Goal. The radioactive release goal
shall be to provide reasonable assurance that a fire will not
resultin a radiological release that adversely affects the public,
plant personnel, or the environment.

1.3.3* Life Safety Goal. 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.

1.3.4 Plant Damage/Business Interruption Goal. The plant
damage/business interruption goal shall be to provide reason-
able assurance that the risks of fire are acceptable with regard
to potential economic consequences.

1.4 Performance Objectives.

1.4.1 Nuclear Safety Objectives. In the event of a fire during
any operational mode and plant configuration, the plant shall
be provided with the following:

(1) Reactivity control, which is the capability of rapidly
achieving and maintaining subcritical conditions

(2) Fuel cooling, which is the capability of achieving and
maintaining decay heat removal and inventory control
functions

(3) Fission product boundary, which is the capability of pre-
venting fuel clad damage so that the primary containment
boundary is not challenged

1.4.2 Radioactive Release Objective. Either of the following
objectives shall be met during all operational modes and plant
configurations:

(1) Containment integrity is capable of being maintained.
(2) The source term is capable of being limited.

1.4.3 Life Safety Objectives. The life safety objectives shall be
to protect occupants not intimate with the initial fire develop-
ment from loss of life and improve the survivability of those
who are intimate with the fire development, as well as to pro-
vide protection for essential and emergency personnel.

1.4.4 Plant Damage/Business Interruption Objectives. In or-
der to meet the plant damage/business interruption goals,
the following objectives shall be met during all operational
modes and plant configurations.

(1) Potential property damage due to fire shall be limited to
an acceptable level as determined by the owner/operator.

(2) Potential business interruption (plant downtime) due to
fire shall be limited to an acceptable level as determined
by the owner/operator.

1.5 Performance Criteria.

1.5.1 Nuclear Safety Performance Criteria. Fire protection
features shall be capable of providing assurance that, in the
event of a fire, the plant is not placed in an unrecoverable
condition.

1.5.2 To demonstrate the capability required by 1.5.1, the
following performance criteria shall be met:

(1) Reactivity Control. Reactivity control shall be capable of in-
serting negative reactivity to achieve and maintain sub-
critical conditions, and inserting shall occur rapidly
enough such that fuel design limits are not exceeded.

(2) Inventory and Pressure Control. With fuel in the reactor ves-
sel, head on and tensioned, inventory and pressure con-
trol shall be capable of the following:
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(a) Controlling coolant level such that level indication is
maintained in the pressurizer for a pressurized water
reactor (PWR)

(b) Maintaining or rapidly restoring reactor water level
above the top of active fuel for a boiling water reactor
(BWR) such that fuel clad damage as a result of a fire
is prevented

(3) Decay Heat Removal. Decay heat removal shall be capable of
removing sufficient heat from the reactor core or spent fuel
such that fuel is maintained in a safe and stable condition.

(4) Vital Auxiliaries. Vital auxiliaries shall be capable of provid-
ing the necessary auxiliary support equipment and sys-
tems to ensure that the systems required under 1.5.2(1),
1.5.2(2), 1.5.2(3), and 1.5.2(5) are capable of performing
their required nuclear safety function.

(5)* Process Monitoring. Process monitoring shall be capable of
providing the necessary indication to ensure that the cri-
teria addressed in 1.5.2(1) through 1.5.2(4) have been
achieved and are being maintained.

1.5.3 Radioactive Release Performance Criteria. Radiation
release to any unrestricted area due to the direct effects of fire
suppression activities (but not involving fuel damage) shall be
as low as reasonably achievable and shall not exceed appli-
cable 10 CFR 20 limits.

1.5.4 Life Safety Criteria. The following performance criteria
shall be met during all operational modes and plant configu-
rations:

(1) Provision of safe egress and/or area of refuge for occu-
pants other than essential personnel

(2) Provision of protection, including emergency lighting,
for essential personnel to perform necessary safety func-
tions as a result of a fire event

(3) Provision of protection for essential personnel, providing
necessary emergency services during or following a fire

1.5.5* Plant Damage/Business Interruption Criteria. In order
to meet the individual plant damage/business interruption
objectives, the following criteria shall be satisfied:

(1) The probable maximum loss (PML) shall not exceed an
acceptable level as determined by the owner/operator.

(2) The business interruption (plant downtime) due to a
PML fire event shall not exceed an acceptable level as
determined by the owner/operator.

1.6 Equivalency. Nothing in this standard is intended to pre-
vent the use of systems, methods, or devices of equivalent or
superior quality, strength, fire resistance, effectiveness, dura-
bility, and safety over those prescribed by this standard.

1.6.1 Technical documentation shall be submitted to the au-
thority having jurisdiction to demonstrate equivalency.

1.6.2 The system, method, or device shall be approved for the
intended purpose by the authority having jurisdiction.

1.7 Code of Record. The codes and standards referenced in
this standard refer to the edition of the code or standard in effect
at the time the fire protection systems or feature was designed or
specifically committed to the authority having jurisdiction.

Chapter 2 Referenced Publications

2.1 General. The documents or portions thereof listed in this
chapter are referenced within this standard and shall be con-
sidered part of the requirements of this document.

Full document details: NFPA 805 2015

2.2 NFPA Publications. National Fire Protection Association,
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NFPA 2001, Standard on Clean Agent Fire Extinguishing Sys-
tems, 2015 edition.

2.3 Other Publications.

2.3.1 ASME Publications. American Society of Mechanical
Engineers, Three Park Avenue, New York, NY 10016-5990.

ASME B31.1, Power Piping, 2012.

2.3.2 ASTM Publications. ASTM International, 100 Barr
Harbor Drive, P.O. Box C700, West Conshohocken, PA 19428-
2959.

ASTM E 84, Standard Test Method for Surface Burning Charac-
teristics of Building Materials, 2013.
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ASTM E 119, Standard Test Methods for Five Tests of Building
Construction and Materials, 2012.

ASTM E 136, Standard Test Method for Behavior of Materials in
a Vertical Tube Furnace at 750°C, 2012.

ASTM E 2652, Standard Test Method for Behavior of Materials
in a Tube Furnace with a Cone-Shaped Airflow Stabilizer, at 750°C,
2012.

2.3.3 NRC Publications. U.S. Nuclear Regulatory Commis-
sion, Public Document Room, Washington, DC 20555-0001.

Regulatory Guide 1.174, “An Approach for Using Probabi-
listic Risk Assessment in Risk-Informed Decisions on Plant
Specific Changes to the Licensing Basis.”

Generic Letter 86-10, Supplement 1, “Fire Endurance Test
Acceptance Criteria for Fire Barrier Systems Used to Separate
Safe Shutdown Trains Within the Same Fire Area.”

Generic Letter 86-10, Supplement 1, Attachment 1, “At-
tachment Methods for Demonstrating Functionality of Cables
Protected by Raceway Fire Barrier Systems During and After
Fire Endurance Test Exposure.”

2.3.4 UL Publications. Underwriters Laboratories Inc., 333
Pfingsten Road, Northbrook IL 60062-2096.

ANSI/UL 723, Standard for Test for Surface Burning Character-
istics of Building Materials, 2008, revised 2010.

2.3.5 U.S. Government Publications.
Printing Office, Washington, DC 20402.

Title 10, Code of Federal Regulations, Part 20, “Standards
for Protection Against Radiation.”

U.S. Government

Title 10, Code of Federal Regulations, Part 50, “Domestic
Licensing of Production and Utilization Facilities,” Appendix
R to Part 50, Fire Protection Program for Nuclear Power Facili-
ties Operating Prior to January 1, 1979.

2.3.6 Other Publications.

Merriam-Webster’s Collegiate Dictionary, 11th edition, Merriam-
Webster, Inc., Springfield, MA, 2003.

2.4 References for Extracts in Mandatory Sections.

NFPA 101°, Life Safety Code®, 2015 edition.

NFPA 1144, Standard for Reducing Structure Ignition Hazards
from Wildland Fire, 2013 edition.

Chapter 3 Definitions

3.1 General. The definitions contained in this chapter shall
apply to the terms used in this standard. Where terms are not
defined in this chapter or within another chapter, they shall
be defined using their ordinarily accepted meanings within
the context in which they are used. Merriam-Webster’s Collegiate
Dictionary, 11th edition, shall be the source for the ordinarily
accepted meaning.

3.2 NFPA Official Definitions.
3.2.1* Approved. Acceptable to the authority having jurisdic-

tion.

3.2.2* Authority Having Jurisdiction (AHJ). An organization,
office, or individual responsible for enforcing the require-
ments of a code or standard, or for approving equipment,
materials, an installation, or a procedure.
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3.2.3 Labeled. Equipment or materials to which has been
attached a label, symbol, or other identifying mark of an orga-
nization that is acceptable to the authority having jurisdiction
and concerned with product evaluation, that maintains peri-
odic inspection of production of labeled equipment or mate-
rials, and by whose labeling the manufacturer indicates com-
pliance with appropriate standards or performance in a
specified manner.

3.2.4%* Listed. Equipment, materials, or services included in a
list published by an organization that is acceptable to the au-
thority having jurisdiction and concerned with evaluation of
products or services, that maintains periodic inspection of
production of listed equipment or materials or periodic evalu-
ation of services, and whose listing states that either the equip-
ment, material, or service meets appropriate designated stan-
dards or has been tested and found suitable for a specified
purpose.

3.2.5 Shall. Indicates a mandatory requirement.

3.2.6 Should. Indicates a recommendation or that which is
advised but not required.

3.2.7 Standard. An NFPA Standard, the main text of which
contains only mandatory provisions using the word “shall” to
indicate requirements and that is in a form generally suitable
for mandatory reference by another standard or code or for
adoption into law. Nonmandatory provisions are not to be
considered a part of the requirements of a standard and shall
be located in an appendix, annex, footnote, informational
note, or other means as permitted in the NFPA Manuals of
Style. When used in a generic sense, such as in the phrase
“standards development process” or “standards development
activities,” the term “standards” includes all NFPA Standards,
including Codes, Standards, Recommended Practices, and
Guides.

3.3 General Definitions.

3.3.1 Acceptable. Considered by the authority having juris-
diction (AHJ) as adequate for satisfying the goals, perfor-
mance objectives, and/or performance criteria.

3.3.2 Action.

3.3.2.1 Compensatory Action. Actions taken if an impair-
ment to a required system, feature, or component prevents
that system, feature, or component from performing its in-
tended function. These actions are a temporary alternative
means of providing reasonable assurance that the neces-
sary function will be compensated for during the impair-
ment, or an act to mitigate the consequence of a fire. Com-
pensatory measures include but are not limited to actions
such as firewatches, administrative controls, temporary sys-
tems, and features of components.

3.3.2.2 Recovery Action. Activities to achieve the nuclear
safety performance criteria that take place outside of the
main control room or outside of the primary control sta-
tion(s) for the equipment being operated, including the
replacement or modification of components.

3.3.3 Analysis.

3.3.3.1 Fire Hazard Analysis (FHA). An analysis to evaluate
potential fire hazards and appropriate fire protection sys-
tems and features used to mitigate the effects of fire in any
plant location.
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3.3.3.2 Uncertainty Analysis. An analysis intended to (1)
identify key sources of uncertainties in the predictions of a
model, (2) assess the potential impacts of these uncertain-
ties on the predictions, and (3) assess the likelihood of these
potential impacts. Per this definition, sensitivity analysis per-
forms some but notall of the functions of uncertainty analysis.
(See also 3.3.42.1, Completeness Uncertainty; 3.3.42.2, Model Uncer-
tainty; and 3.3.42.3, Parameter Uncertainty.)

3.3.4 Approach.

3.3.4.1 Deterministic Approach. An approach that establishes
requirements for engineering margin and quality assurance
in design, manufacture, and construction. It involves implied,
but unquantified, elements of probability in the selection of
the specific accidents to be analyzed as design basis events. It
does not integrate results in a comprehensive manner to as-
sess the overall impact of postulated initiating events.

3.3.4.2 Performance-Based Approach. An approach that re-
lies upon measurable (or calculable) outcomes (i.e., per-
formance results) to be met but provides more flexibility as to
the means of meeting those outcomes. A performance-based
approach is one that establishes performance and results as
the primary basis for decision-making and incorporates the
following attributes: (1) Measurable or calculable parameters
exist to monitor the system, including facility performance;
(2) objective criteria to assess performance are established
based on risk insights, deterministic analyses, and/or perfor-
mance history; (3) plant operators have the flexibility to deter-
mine how to meet established performance criteria in ways
that will encourage and reward improved outcomes; and (4) a
framework exists in which the failure to meet a performance
criterion, while undesirable, will not in and of itself constitute
or result in an immediate safety concern.

3.3.4.3*% Rusk-Informed Approach. A philosophy whereby
risk insights are considered together with other factors to
establish performance requirements that better focus at-
tention on design and operational issues commensurate
with their importance to public health and safety.

3.3.5 As Low As Reasonably Achievable (ALARA). Making ev-
ery reasonable effort to maintain exposures to radiation as far
below the dose limits in this part [10 CFR 20] as is practical
consistent with the purpose for which the licensed activity is
undertaken, taking into account the state of technology, the eco-
nomics of improvements in relation to state of technology, the
economics of improvements in relation to benefits to the public
health and safety, and other societal and socioeconomic consid-
erations, and in relation to utilization of nuclear energy and li-
censed materials in the public interest. [10 CFR 20]

3.3.6 Awvailability. The probability that the system, structure,
or component of interest is functional at a given point in time.

3.3.7 Combustible. A combustible material is any material
that, in the form in which it is used and under the conditions
anticipated, will ignite and burn or will add appreciable heat
to an ambient fire. [1144, 2013]

3.3.7.1 In Situ Combustible. Combustible materials that are
permanently located in a room or an area (e.g., cable insu-
lation, lubricating oil in pumps).

3.3.7.2 Limited Combustible (Material). See 5.3.4.

3.3.8 Containment. Structures, systems, or components pro-
vided to prevent or mitigate the release of radioactive materials.
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3.3.9 Damage.

3.3.9.1 Free of Fire Damage. The structure, system, or com-
ponent under consideration is capable of performing its
intended function during and after the postulated fire, as
needed.

3.3.9.2 Fuel Damage. Exceeding the fuel design limits.

3.3.10 Essential Personnel. Personnel who are required to
perform functions to mitigate the effects of a fire, including
but not limited to industrial fire brigade members, operations,
health physics, security, and maintenance.

3.3.11* Fire Area. An area that is physically separated from
other areas by space, barriers, walls, or other means in order to
contain fire within that area.

3.3.12* Fire Barrier. In nuclear facilities, a continuous assem-
bly designed and constructed to limit the spread of heat and
fire and to restrict the movement of smoke.

3.3.13* Fire Compartment. A subdivision of a building or
plant that is a well-defined enclosed room, not necessarily
bounded by rated fire barriers. A fire compartment generally
falls within a fire area and is bounded by noncombustible bar-
riers where heat and products of combustion from a fire
within the enclosure will be substantially confined.

3.3.14 Fire Door Assembly. Any combination of a fire door, a
frame, hardware, and other accessories that together provide
a specific degree of fire protection to the opening.

3.3.15 Fire Model. Mathematical prediction of fire growth,
environmental conditions, and potential effects on structures,
systems, or components based on the conservation equations
or empirical data.

3.3.16 Fire Prevention. Measures directed toward avoiding
the inception of fire.

3.3.17 Fire Protection Feature. Administrative controls, fire
barriers, means of egress, industrial fire brigade personnel,
and other features provided for fire protection purposes.

3.3.18 Fire-Rated Penetration. See 3.3.41, Through Penetra-
tion Fire Stop.

3.3.19 Fire Scenario. In nuclear facilities, a description of a
fire and any factors affecting or affected by it from ignition to
extinguishment, including, as appropriate, ignition sources,
nature and configuration of the fuel, ventilation characteris-
tics, locations of occupants, condition of the supporting struc-
ture, and conditions and status of operating equipment.

3.3.19.1 Limiting Fire Scenarios. Fire scenario(s) in which
one or more of the inputs to the fire modeling calculation
(e.g., heat release rate, initiation location, or ventilation
rate) are varied to the point that the performance criterion
is not met. The intent of this scenario(s) is to determine
that there is a reasonable margin between the expected fire
scenario conditions and the point of failure. (See Annex C for
a discussion of limiting firve scenarios and margin.)

3.3.19.2 Maximum Expected Fire Scenarios. Scenarios that
represent the most challenging fire that could be reasonably
anticipated for the occupancy type and conditions in the
space. These scenarios can be established based on electric
power industry experience with consideration for plant
specific conditions and fire experience. (See Annex C for a list of
industry examples of fire scenarios for typical plant areas.)
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3.3.20 Flame Spread Index. A comparative measure, ex-
pressed as a dimensionless number, derived from visual mea-
surements of the spread of flame versus time for a material
tested in accordance with ASTM E 84 or ANSI/UL 723.

3.3.21 Industrial Fire Brigade. An organized group of em-
ployees within an industrial occupancy who are knowledge-
able, trained, and skilled in at least basic fire-fighting opera-
tions, and whose full-time occupation might or might not be
the provision of fire suppression and related activities for their
employer.

3.3.22 Large Early Release. Significant, unmitigated release
from containment in a time frame prior to effective evacua-
tion of the close-in population such that there is a potential for
early health effects. [NRC Regulatory Guide 1.174]

3.3.23 Liquid.

3.3.23.1 Combustible Liquid. Aliquid that has a closed-cup
flash point at or above 100°F (37.8°C).

3.3.23.2 Flammable Liquid. A liquid that has a closed-cup
flash point that is below 37.8°C (100°F) and a maximum
vapor pressure of 2068 mm Hg (40 psia) at 37.8°C (100°F).

3.3.24 Noncombustible (Material). See 5.3.4.

3.3.25 Owner/Operator. The organization(s) with fiscal re-
sponsibility for the operation, maintenance, and profitability
of the nuclear plant.

3.3.26 Performance Criteria. Specific measurable or calcu-
lable parameters for systems and features that are quantified
and described in engineering terms.

3.3.27* Power Block. Structures that have equipment re-
quired for nuclear plant operations.

3.3.28 Prior Distribution. Probability distribution quantifying
the analyst’s state of knowledge regarding the parameter to be
estimated prior to collection of new data.

3.3.29 Probabilistic Safety Assessment (PSA). A comprehen-
sive evaluation of the risk of a facility or process; also referred
to as a probabilistic risk assessment (PRA).

3.3.30 Probable Maximum Loss (PML). The loss due to a
single fire scenario, which assumes an impairment to one sup-
pression system and a possible delay in manual fire-fighting
response.

3.3.31 Radiant Energy Shield. A device utilized to protect com-
ponents from the effects of radiant heat generated by a fire.

3.3.32 Rating.

3.3.32.1 Fire Resistance Rating. The time, in minutes or
hours, that materials or assemblies have withstood a fire
exposure as established in accordance with an approved
test procedure appropriate for the structure, building ma-
terial, or component under consideration.

3.3.32.2 Flame Spread Rating. A relative measurement of
the surface burning characteristics of building materials when
tested in accordance with ASTM E 84 or ANSI/UL 723.

3.3.33 Reactor.
3.3.33.1 BWR. Boiling water reactor.
3.3.33.2 PWR. Pressurized water reactor.
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3.3.34 Reliability. The probability that the system, structure,
or component of interest will function without failure for a
given interval of time or number of cycles. For standby sys-
tems, structures, or components, this includes the probability
of success upon demand.

3.3.35 Risk. In nuclear facilities, the set of probabilities and
consequences for all possible accident scenarios associated
with a given plant or process.

3.3.36 Safe and Stable Conditions. For fuel in the reactor ves-
sel, head on and tensioned, safe and stable conditions are de-
fined as the ability to maintain K ;< 0.99, with a reactor cool-
ant temperature at or below the requirements for hot
shutdown for a boiling water reactor and hot standby for a
pressurized water reactor. For all other configurations, safe
and stable conditions are defined as maintaining K, < 0.99
and fuel coolant temperature below boiling.

3.3.37 Site. The contiguous property that makes up a
nuclear power plant facility. This would include areas both
inside the protected area and the owner-controlled property.

3.3.38 Source Term Limitation. Limiting the source of radia-
tion available for release.

3.3.39* Spurious Operation. An unwanted change in state of
equipment due to fire-induced faults (e.g., hot shorts, open
circuits, or shorts to ground) on its power or control circuitry.

3.3.40 System.

3.3.40.1 Electrical Raceway Fire Barrier System (ERFBS).
Nonload-bearing partition-type envelope system installed
around electrical components and cabling that have with-
stood a fire exposure as established in accordance with an
approved test procedure and are rated by a test laboratory
in hours of fire resistance and are used to maintain speci-
fied nuclear safety functions free of fire damage.

3.3.40.2 Fire Protection System. Any fire alarm device or sys-
tem or fire extinguishing device or system, or their combina-
tion, that is designed and installed for detecting, controlling,
or extinguishing a fire or otherwise alerting occupants, or the
fire department, or both, that a fire has occurred.

3.3.40.3 Fire-Rated Cable Encapsulation Systems. See
3.3.40.1, Electrical Raceway Fire Barrier System (ERFBS).

3.3.41*% Through Penetration Fire Stop. A tested, fire-rated
construction consisting of the materials that fill the openings
through the wall or floor opening around penetrating items
such as cables, cable trays, conduits, ducts, and pipes and their
means of support to prevent the spread of fire.

3.3.42 Uncertainty.

3.3.42.1 Completeness Uncertainty. Uncertainty in the pre-
dictions of a model due to model scope limitations. This un-
certainty reflects an unanalyzed contribution or reduction of
risk due to limitations of the available analytical methods.

3.3.42.2 Model Uncertainty. Uncertainty in the predictions
of a model related to the equations in the model being cor-
rect, whether or not they are appropriate to the problem be-
ing solved, and whether or not they are sufficiently complete.

3.3.42.3 Parameter Uncertainty. Uncertainty in the predic-
tions of a model due to uncertainties in the numerical val-
ues of the model parameters.
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Chapter 4 Methodology

4.1 Intent.

4.1.1 The intent of this chapter shall be to describe the gen-
eral approach for establishing the fire protection require-
ments for a nuclear power plant.

4.1.2 This chapter shall provide the requirements for the engi-
neering analyses used to establish the required fire protection
systems and features, including in particular the analyses used to
support the performance-based fire protection design that fulfills
the goals, objectives, and criteria provided in Chapter 1.

4.2*% General Approach. The general approach of this stan-
dard shall involve the following steps in accordance with
Figure 4.2:

(1) Establishment of the fundamental fire protection pro-
gram (see Chapter 5).

(2) Identification of fire areas and associated fire hazards.

(3) Identification of the performance criteria that apply to
each fire area (see Section 1.5).

(4) Identification of systems, structures, and components
(SSCs) in each fire area to which the performance crite-
ria apply.

(5) Selection of the deterministic and/or performance-based
approach for the performance criteria (see Chapter 6).

(6) When applying a deterministic approach, demonstra-
tion of compliance with the deterministic requirements
(see Chapter 6).

(7) When applying a performance-based approach, perfor-
mance of engineering analyses, including, for example,
engineering evaluations, probabilistic safety, assess-
ments, or fire modeling calculations, to demonstrate
that performance-based requirements are satisfied (see
Section 4.4).

(8) Performance of the plant change evaluation that dem-
onstrates that changes in risk, defense-in-depth, and
safety margins are acceptable (see 4.4.6). Additional fire
protection features or other alternatives shall be imple-
mented if any one of these is unacceptable.

(9) Development of a monitoring program to monitor plant
performance as it applies to fire risk. This program shall
provide feedback for adjusting the fire protection pro-
gram, as necessary (see Section 4.6).

(10) For the resulting plant fire protection program, provi-
sion of documentation, assurance of the quality of the
analyses, and maintenance of the configuration control of
the resulting plant design and operation (see Section 4.7).

4.2.1 Fundamental Fire Protection Program and Design Ele-
ments. The fundamental fire protection program and design
elements shall include the fire protection features and systems
described in Chapter 5.

4.2.2* Fire Hazards Identification. The fire area boundaries
and fire hazards shall be identified.

4.2.3 Evaluating Performance Criteria. To determine whether
plant design will satisfy the appropriate performance criteria, an
analysis shall be performed on a fire area basis, given the poten-
tial fire exposures and damage thresholds, using either a deter-
ministic or performance-based approach.
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4.2.4 Performance Criteria. The performance criteria for
nuclear safety, radioactive release, life safety, and property
damage/business interruption covered by this standard are
listed in Section 1.5 and shall be examined on a fire area basis.

4.2.5 Identification of Systems, Structures, and Components
(SSCs). The SSCs required to achieve the selected perfor-
mance criteria shall be identified on a fire area basis.

4.2.6* Deterministic Approach. Compliance with the deter-
ministic requirements in Chapter 6 shall be an acceptable al-
ternative to the performance-based approach and shall be
considered to satisfy the performance criteria established in
Section 1.5.

4.2.7* Existing Engineering Equivalency Evaluations.

4.2.7.1 When applying a deterministic approach, the user shall
be permitted to demonstrate compliance with specific determin-
istic fire protection design requirements in Chapter 6 for existing
configurations with an engineering equivalency evaluation.

4.2.7.2 These existing engineering evaluations shall clearly
demonstrate an equivalent level of fire protection compared
to the deterministic requirements.

4.2.8* Performance-Based Approach.

4.2.8.1 The performance-based approach to satisfy the
nuclear safety, radiation release, life safety, and property
damage/business interruption performance criteria shall re-
quire engineering analyses to evaluate whether the perfor-
mance criteria are satisfied.

4.2.8.2 Engineering analyses shall be performed in accor-
dance with Section 4.3.

4.2.9 Plant Change Evaluation. In the event of a change to a
previously approved fire protection program element, a risk-
informed plant change evaluation shall be performed and the
results used as described in 4.4.6 to ensure that the public risk
associated with fire-induced nuclear fuel damage accidents is low
and that defense-in-depth and safety margins are maintained.

4.2.10 Monitoring Program. A monitoring program shall be
established to assess the performance of the fire protection
program in meeting the performance criteria established in
this standard. (See Section 4.6.)

4.2.11 Documentation and Design Configuration Control.
The fire protection program documentation shall be devel-
oped and maintained in such a manner that facility design and
procedural changes that could affect the fire protection engi-
neering analysis assumptions can be identified and analyzed.
(See Section 4.3.)

4.3 Assumptions.

4.3.1 The following assumptions shall be made when per-
forming a deterministic analysis for ensuring that the nuclear
safety performance criteria are met:

(1) Independent failures (i.e., failures that are not a direct
consequence of fire damage) of systems, equipment, in-
strumentation, controls, or power supplies relied upon to
achieve the nuclear safety performance criteria do not
occur before, during, or following the fire.

(2) Based on the assumption specified in 4.3.1(1), contrary to
other nuclear power plant design basis events, a concur-
rent single active failure is not required to be postulated.
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FIGURE 4.2 Methodology.

(3) No abnormal system transients, behavior, or design basis
accidents precede the onset of the fire, nor do any of
these events, which are not a direct consequence of fire
damage, occur during or following the fire.

4.3.2 Information (e.g., equipment out of service, equipment
failure unrelated to the fire, concurrent design basis events)
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> Maintain compliance with existing Evaluate ability to satisfy
plant license basis performance requirements
(10 CFR 50 App. R, Approved Exemptions,
Engineering Evaluations)
Deterministic Basis Existing Performance Basis
Verify deterministic requirements are met > :ng;c:g;gg Define fire scenarios and fire design basis
(Chapter 6) q luati Yy for each fire area being considered
evaluations Evaluate using, e.g.,
* Fire modeling to quantify the fire risk
and margin of safety
* PSA to examine impact on overall plant risk
Risk-Informed Change Evaluation
Evaluate risk impact of changes to
the approved design basis
Is change No
acceptable?
Examples
Design basis documents

Documentation and Nucl F|r? Tazards;;r;alyms i
configuration control uclear safety capability assessmen

Supporting engineering calculations

¢ Probabilistic safety analysis
Risk-informed change evaluations
Feedback Establish 9

monitoring program

are integral parts of a probabilistic safety assessment (PSA)
and shall be considered when performance-based approaches
are utilized.

4.4 Engineering Analyses. Engineering analysis shall be con-
sidered an acceptable means of evaluating a fire protection
program against performance criteria.
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4.4.1 Engineering analyses shall be permitted to be qualita-
tive or quantitative in accordance with Figure 4.4.1.

4.4.2 The effectiveness of the fire protection features shall be
evaluated in relation to their ability to detect, control, suppress,
and extinguish a fire and provide passive protection to achieve
the performance criteria and not exceed the damage threshold
defined in Section 4.4 for the plant area being analyzed.

4.4.3 Fire Modeling Calculations.

4.4.3.1 Application of Fire Modeling Calculations. The fire
modeling process shall be permitted to be used to examine
the impact of the different fire scenarios against the perfor-
mance criteria under consideration.

4.4.3.2 Fire Models.

4.4.3.2.1 Acceptable Models. Only fire models that are ac-
ceptable to the authority having jurisdiction shall be used in
fire modeling calculations.

4.4.3.2.2 Limitations of Use. Fire models shall be applied
only within the limitations of that fire model. (See Annex C.)

4.4.3.2.3 Validation of Models. The fire models shall be veri-
fied and validated.

4.4.3.3 Fire Scenarios. When using fire modeling, a set of fire
scenarios shall be defined for each plant area being modeled
(see Annex C).

4.4.3.3.1 The fire scenarios shall establish the conditions un-
der which a proposed solution is expected to meet the perfor-
mance criteria.

4.4.3.3.2 The fire scenarios specified in 4.4.3.3.1 shall be-
come the fire protection design basis associated with the per-
formance objective for that area.

4.4.3.3.3 The set of fire scenarios for each plant area shall
include the following:

(1) Maximum expected fire scenarios
(2) Limiting fire scenario(s)

4.4.3.4 Defining the Fire Scenario. A fire scenario shall con-
sider all operational conditions of the plant, including
100 percent power, cold shutdown, refueling modes of opera-
tion, and the following factors:

(1) Combustible Materials. The type, quantity, location, concen-
tration, and combustion characteristics (e.g., ignition
temperature, flash point, growth rate, heat release rate,
radiant heat flux) of in situ and expected transient com-
bustible materials shall be considered in defining the area
fire scenarios.

(2) Ignition Sources. Ignition sources shall be considered as fol-
lows:

(a) Potential in situ and transient ignition sources shall
be considered for the plant area.

(b) For fire modeling purposes, the combustibles shall be
assumed to have become ignited by an ignition
source.

(3) Plant Area Configuration. With respect to the configura-
tion of the area, zone, or room configuration, plant
construction surrounding the area and area geometry
[e.g., (1) volume, ceiling height, floor area, and open-
ings, (2) geometry between combustibles, ignition
sources, and targets, and (3) surrounding barriers]
shall be considered.
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(4) Fire Protection Systems and Features. Those fire protection
systems and features (i.e., fire protection suppression and
detection systems, fire barriers, manual suppression capa-
bility) in the area that could mitigate the effects of the fire
shall be evaluated.

(5) Ventilation Effects. Natural ventilation or forced ventilation
effects (e.g., forced air, ventilation openings from doors
and windows, ventilation-controlled fire versus fuel con-
trolled fire) shall be evaluated.

4.4.4 Nuclear Safety Capability Assessment.

4.4.4.1 The purpose of this section is to define the method-
ology for performing a nuclear safety capability assessment.

4.4.4.2 The following steps shall be performed to determine
structures, systems, and components that shall be evaluated:

(1) Identification of systems, equipment, and equipment lo-
cation and their interrelationships necessary to achieve
the nuclear safety performance criteria in Chapter 1

(2) Identification and location of cables necessary to achieve
the nuclear safety performance criteria in Chapter 1

(3) Assessment of the ability to achieve the nuclear safety per-
formance criteria given a fire in each fire area

4.4.4.3* The steps specified in 4.4.4.2(1) through 4.4.4.2(3)
shall be performed to determine equipment and cables that
shall be evaluated using either the deterministic or
performance-based method in Chapter 6.

4.4.4.4 In addition to the requirements of 4.4.4.3, other
performance-based or risk-informed methods acceptable to
the authority having jurisdiction (AH]J) shall be permitted. (See
Annex B for special considerations for non-power operational modes.)

4.4.4.5* Nuclear Safety Capability Systems and Equipment Se-
lection. A comprehensive list of systems and equipment and
their interrelationships to be analyzed for a fire event shall be
developed.

4.4.4.5.1 The equipment list shall contain an inventory of
those critical components required to achieve the nuclear
safety performance criteria of Section 1.5.

4.4.4.5.2 Components required to achieve and maintain the
nuclear safety functions and components whose fire-induced
failure could prevent the operation or result in the malopera-
tion of those components needed to meet the nuclear safety
criteria shall be included.

4.4.4.5.3 Availability and reliability of equipment selected
shall be evaluated.

4.4.4.6 Nuclear Safety Capability Circuit Analysis.

4.4.4.6.1* Circuits Required in Nuclear Safety Functions. Cir-
cuits required for the nuclear safety functions shall be identified.

4.4.4.6.1.1 Circuits required for nuclear safety functions shall
include those that are required for operation, that could pre-
vent the operation, or that result in the maloperation of the
equipment identified in 4.4.4.5.

4.4.4.6.1.2* The evaluation shall consider fire-induced failure
modes, such as hot shorts (external and internal), open cir-
cuits, and shorts to ground, to identify circuits that are re-
quired to support the operation of components required to
achieve the nuclear safety performance criteria, including
spurious operation and signals.

Documents

. )
2015 Edition nrex
Document%h

aring Hub


http://www.avadocuments.com/doc/nfpa-805-2015
http://www.avadocuments.com/doc/nfpa-805-2015

805-12

FIRE PROTECTION FOR LIGHT WATER REACTOR ELECTRIC GENERATING PLANTS

Performance-Based Approach

Evaluate ability to satisfy performance requirements

(Chapter 6)
Engineering Analyses

Qualitative

/\

Quantitative

Fire Hazard Assessments

Evaluate
fire exposure

Evaluate
fire protection
features to prevent
damage

Identify fire protection objectives,
equipment to protect (e.g., from
nuclear safety analysis),
acceptable fire damage
and spread

Effectiveness of fire protection
features to satisfy performance
requirements, fire barriers,
suppression, detection, manual
response, prevention methods

Y

Identify combustibles type,
quantity, location, concentration,
and combustible characteristics

Will fire protection feature(s)
function prior to damage
threshold to satisfy performance
requirements?

4

A

Identify potential ignition
sources, ignition energy and
frequency, industry and plant

specific fire history

Are fire protection systems
designed and installed per
applicable standards?
(Chapter 5)

4

Consider area configuration,
geometry, separation,
intervening combustibles,
air flow

Availability of systems,
regular testing and
maintenance programs

Define limiting
fire scenarios

Can
performance

requirements be
satisfied for these fire
scenario(s)?

Analysis complete

\

Step 3

Probabilistic safety
assessments and
techniques

Consider
alternatives

Consider other equipment or
methods to meet performance
requirements (e.g., reducing
combustibles or potential
ignition sources)

Consider additional or
alternative fire protection
features

Consider deterministic
approach

Next step

Step 1

Step 2

FIGURE 4.4.1 Engineering Analysis.
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4.4.4.6.2% Other Required Circuits. Other circuits that share
common power supply and/or common enclosure with cir-
cuits required to achieve nuclear safety performance criteria
shall be evaluated for their impact on the ability to achieve
nuclear safety performance criteria.

4.4.4.6.2.1 Common Power Supply Circuits. Those circuits
whose fire-induced failure could cause the loss of a power sup-
ply required to achieve the nuclear safety performance criteria
shall be identified to protect against a situation that could
occur if the upstream protection device (i.e., breaker or fuse)
is not coordinated with the downstream protection device.

4.4.4.6.2.2 Common Enclosure Circuits. Those circuits that
share enclosures with circuits required to achieve the nuclear
safety performance criteria and whose fire-induced failure
could cause the loss of the required components shall be iden-
tified. The concern is that the effects of a fire can extend out-
side of the immediate fire area due to fire-induced electrical
faults on inadequately protected cables or via inadequately
sealed fire area boundaries.

4.4.4.7* Nuclear Safety Equipment and Cable Location. Physi-
cal location of equipment and cables shall be identified.

4.4.4.8% Fire Area Assessment. An engineering analysis shall be
performed for each fire area to determine the effects of fire
and/or fire suppression activities on the ability to achieve the
nuclear safety performance criteria of Section 1.5. [See Chapter 4
for methods of achieving these performance criteria (performance-based or
deterministic).]

4.4.5* Fire Risk Evaluations. The PSA methods, tools, and data
used to provide risk information for the performance-based
evaluation of fire protection features (see 6.2.5.2) or provide
risk information to the change analysis described in 4.4.4 shall
conform with the requirements in 4.4.5.1 through 4.4.5.3.

4.4.5.1% The PSA evaluation shall use core damage frequency
(CDF) and large early release frequency (LERF) as measures
for risk.

4.4.5.2* The PSA evaluation shall address the risk contribu-
tion associated with all potentially risk-significant fire sce-
narios.

4.4.5.3* The PSA approach, methods, and data shall be ac-
ceptable to the AHJ, and the following criteria also shall apply:

(1) They shall be appropriate for the nature and scope of the
change being evaluated.

(2) They shall be based on the as-built and as-operated and
maintained plant.

(3) They shall reflect the operating experience at the plant.

4.4.6* Plant Change Evaluation. A plant change evaluation
shall be performed to ensure that a change to a previously
approved fire protection program element is acceptable.

4.4.6.1 The evaluation process shall consist of an integrated
assessment of the acceptability of risk, defense-in-depth, and
safety margins.

4.4.6.2 The impact of the proposed change shall be moni-
tored (see Section 4.6).

4.4.6.3* Risk Acceptance Criteria. The change in public
health risk from any plant change shall be acceptable to the
AH]J.

4.4.6.3.1 CDF and LERF shall be used to determine the ac-
ceptability of the change.
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4.4.6.3.2 When more than one change is proposed, addi-
tional requirements shall apply.

4.4.6.3.3 If previous changes have increased risk but have
met the acceptance criteria, the cumulative effect of those
changes shall be evaluated.

4.4.6.3.4 If more than one plant change is combined into a
group for the purposes of evaluating acceptable risk, the
evaluation of each individual change shall be performed
along with the evaluation of combined changes.

4.4.6.4* Defense-in-Depth.

4.4.6.4.1 The plant change evaluation shall ensure that the
philosophy of defense-in-depth is maintained, relative to fire
protection (see Section 1.2) and nuclear safety.

4.4.6.4.2 The deterministic approach for meeting the perfor-
mance criteria shall be deemed to satisfy this defense-in-depth
requirement.

4.4.6.5 Safety Margins.

4.4.6.5.1 The plant change evaluation shall ensure that safety
margins are maintained.

4.4.6.5.2 The deterministic approach for meeting the perfor-
mance criteria shall be deemed to satisfy the safety margins
requirement in 4.4.6.5.1.

4.5% Evaluating the Damage Threshold.

4.5.1 When using fire modeling or when doing analysis in
support of the performance-based approach, damage thresh-
olds for important SSCs and limiting conditions for plant per-
sonnel shall be defined.

4.5.2 The following shall be considered with respect to the
damage threshold(s):

(1) Thermal impact, which is the critical temperature and
critical heat flux used for the evaluation of the potential
for thermal damage of structures, systems, and compo-
nents

(2) Smoke impact, which is the susceptibility of structures,
systems, and components to smoke damage

(3) Fire suppressants impact, which is the susceptibility of
structures, systems, components, and operations response
to suppressant damage (due to discharge or rupture)

(4) Tenability, which is the effects of smoke and heat on per-
sonnel actions

4.6* Monitoring.

4.6.1 A monitoring program shall be established to ensure
that the availability and reliability of the fire protection sys-
tems and features are maintained and to assess the perfor-
mance of the fire protection program in meeting the perfor-
mance criteria.

4.6.2 Monitoring shall ensure that the assumptions in the
engineering analysis remain valid.

4.6.3 Availability, Reliability, and Performance Levels. Ac-
ceptable levels of availability, reliability, and performance shall
be established.

4.6.4 Monitoring Availability, Reliability, and Performance.

4.6.4.1 Methods to monitor availability, reliability, and per-
formance shall be established.
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4.6.4.2 The methods shall take into account the plant oper-
ating experience and industry operating experience.

4.6.5 Corrective Action.
4.6.5.1 If the established levels of availability, reliability, or

performance are not met, corrective actions to return to the
established levels shall be implemented.

4.6.5.2 Monitoring shall be continued to ensure that the cor-
rective actions are effective.

4.7 Program Documentation, Configuration Control, and
Quality.
4.7.1 Content.

4.7.1.1 General. The analyses performed to demonstrate
compliance with this standard shall be documented for each
nuclear power plant (NPP).

4.7.1.1.1 The intent of the documentation shall be to de-
scribe the assumptions and the results. The documentation
shall provide a level of detail that will allow future review of the
entire analysis.

4.7.1.1.2 Documentation shall be maintained for the life of
the plant and be organized so that it can be checked for ad-
equacy and accuracy either by an independent reviewer or by
the AHJ.

4.7.1.2* Fire Protection Program Design Basis Document.

4.7.1.2.1 A fire protection program design basis document
shall be established based on those documents, analyses, engi-
neering evaluations, calculations, and so forth that define the
fire protection design basis for the plant.

4.7.1.2.2 As a minimum, the document shall include fire haz-
ards identification and nuclear safety capability assessment, on a
fire area basis, for all fire areas that could affect the nuclear safety
or radioactive release performance criteria defined in Chapter 1.

4.7.1.3* Supporting Documentation. Detailed information
used to develop and support the principal document shall be
referenced as separate documents if not included in the prin-
cipal document.

4.7.2 Configuration Control.
4.7.2.1 Design Basis Document.

4.7.2.1.1 The design basis document shall be maintained up-
to-date as a controlled document.

4.7.2.1.2 Changes affecting the design, operation, or mainte-
nance of the plant shall be reviewed to determine if these
changes impact the fire protection program documentation.

4.7.2.2 Supporting Documentation.

4.7.2.2.1 Detailed supporting information shall be retriev-
able records.

4.7.2.2.2 Records shall be revised as needed to maintain the
principal documentation up-to-date.

4.7.3* Quality.

4.7.3.1 Review. Each analysis, calculation, or evaluation per-
formed shall be independently reviewed.

4.7.3.2* Verification and Validation. Each calculational model
or numerical method used shall be verified and validated
through comparison with test results or comparison with
other acceptable models.
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4.7.3.3 Limitations of Use.

4.7.3.3.1 Acceptable engineering methods and numerical
models shall be used for applications only to the extent these
methods have been subject to verification and validation.

4.7.3.3.2 Acceptable engineering methods shall be applied
only within the scope, limitations, and assumptions prescribed
for each method.

4.7.3.4 Qualification of Users. Cognizant personnel who use
and apply engineering analysis and numerical models (e.g.,
fire modeling techniques) shall be competent in that field and
experienced in the application of these methods as they relate
to nuclear power plants, nuclear power plant fire protection,
and power plant operations.

4.7.3.5* Uncertainty Analysis. An uncertainty analysis shall be
performed to provide assurance that the performance criteria
have been met.

Chapter 5 Fundamental Fire Protection
Program and Design Elements

5.1% General. This chapter shall apply to the fundamental ele-
ments of the fire protection program and specify the minimum
design requirements for fire protection systems and features.

5.1.1 The fire protection program elements and minimum
design requirements shall not be subject to the performance-
based methods permitted elsewhere in this standard, unless
approved by the AHJ.

5.1.2 Previously approved alternatives from the fundamental
protection program attributes of this chapter by the AHJ take
precedence over the requirements contained herein.

5.2 Fire Protection Plan.

5.2.1 Intent. A site-wide fire protection plan shall be estab-
lished.

5.2.2 The fire protection plan shall document management
policy and program direction and shall define the responsi-
bilities of those individuals responsible for the plan’s imple-
mentation.

5.2.3 The requirements of this section shall be used to estab-
lish the criteria for an integrated combination of components,
procedures, and personnel to implement all fire protection
program activities.

5.2.4% Management Policy Direction and Responsibility. A
policy document shall be prepared that defines management
authority and responsibilities and establishes the general
policy for the site fire protection program.

5.2.4.1* The policy document shall designate the senior man-
agement position with immediate authority and responsibility
for the fire protection program.

5.2.4.2*% The policy document shall designate a position re-
sponsible for the daily administration and coordination of the
fire protection program and its implementation.

5.2.4.3% The policy document shall include the following:

(1) It shall define the fire protection interfaces with other
organizations and assign responsibilities for the coordina-
tion of activities.
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(2) Itshall identify the various plant positions having the au-
thority for implementing the various areas of the fire pro-
tection program.

(3) Itshall identify the appropriate AHJ for the various areas
of the fire protection program.

5.2.5* Procedures.

5.2.5.1 Procedures shall be established for implementation
of the fire protection program.

5.2.5.2 In addition to procedures that could be required by
other sections of this standard, the procedures for accomplish-
ing the following shall be established:

(1)*Inspection, testing, and maintenance for fire protection sys-
tems and features credited by the fire protection program

(2)*Compensatory actions to be implemented when fire pro-
tection systems and other systems credited by the fire pro-
tection program and this standard cannot perform their
intended function and limits on impairment duration

(3)*Reviews of fire protection program-related performance
and trends

(4) Reviews of physical plant modifications and procedure
changes for impact on the fire protection program

(5) Long-term maintenance and configuration of the fire
protection program

(6) Emergency response procedures for the plant industrial
fire brigade

5.3 Prevention. A fire prevention program with the goal of pre-
venting a fire from starting shall be established, documented,
and implemented as part of the fire protection program.

5.3.1 The two basic components of the fire prevention pro-
gram shall consist of both of the following:

(1) Prevention of fires and fire spread by controls on opera-
tional activities

(2) Design controls that restrict the use of combustible
materials

5.3.2 The design control requirements listed in the remain-
der of this section shall be provided as described.

5.3.3 Fire Prevention for Operational Activities.

5.3.3.1 The fire prevention program activities shall consist of
elements to address the control of ignition sources and the use
of transient combustible materials during all aspects of plant
operations.

5.3.3.2 The fire prevention program shall focus on the hu-
man and programmatic elements necessary to prevent fires
from starting or, in the event that a fire starts, to keep the fire
as small as possible.

5.3.3.3 General Fire Prevention Activities. The fire preven-
tion activities shall include but shall not be limited to the fol-
lowing program elements:

(1) Training on fire safety information for all employees and
contractors, including, as a minimum, familiarization
with plant fire prevention procedures, fire reporting, and
plant emergency alarms

(2)*Documented plant inspections, including provisions for
corrective actions for conditions where unanalyzed fire
hazards are identified
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(3)*Administrative controls addressing the review of plant
modifications and maintenance to ensure that both fire
hazards and the impact on plant fire protection systems
and features are minimized

5.3.3.4* Control of Combustible Materials.

5.3.3.4.1 Procedures for the control of general housekeeping
practices and the control of transient combustibles shall be
developed and implemented.

5.3.3.4.2 The procedures shall include but not be limited to
the following program elements:

(1)*Wood used within the power block shall be listed
pressure-impregnated or coated with a listed fire-
retardant application unless otherwise permitted by
5.3.3.4.2(2).

(2) Cribbing timbers 6in. x 6in. (15.2 cm x 15.2 cm) or larger
shall not be required to be fire retardant—treated.

(3) Plastic sheeting materials used in the power block shall be
fire-retardant types that have passed NFPA 701 large-scale
tests or equivalent.

(4)*Waste, debris, scrap, packing materials, or other combus-
tibles shall be removed from an area immediately follow-
ing the completion of work or at the end of the shift,
whichever comes first.

(5)*Combustible storage or staging areas shall be designated,
and limits shall be established on the types and quantities
of stored materials.

(6)*Controls on use and storage of flammable and combus-
tible liquids shall be in accordance with NFPA 30 or other
applicable NFPA standards.

(7) Controls on use and storage of flammable gases shall be in
accordance with applicable NFPA standards.

5.3.3.5 Control of Ignition Sources.

5.3.3.5.1* A hot work safety procedure shall be developed,
implemented, and periodically updated as necessary in accor-
dance with NFPA 51B and NFPA 241.

5.3.3.5.2 Smoking and other possible sources of ignition
shall be restricted to designated and supervised safe areas of
the plant.

5.3.3.5.3 Open flames or combustion-generated smoke shall
not be permitted for leak or air flow testing.

5.3.3.5.4* Plant administrative procedure shall control the use
of portable electrical heaters in the plant.

5.3.3.5.5 Portable fuelfired heaters shall not be permitted in
plant areas containing equipment important to nuclear safety
or where there is a potential for radiological releases resulting
from a fire.

5.3.4 Materials.
5.3.4.1* Noncombustible Material. [101:4.6.13]

5.3.4.1.1 A material that complies with any of the following
shall be considered a noncombustible material:

(1)*A material that, in the form in which it is used and under
the conditions anticipated, will not ignite, burn, support
combustion, or release flammable vapors when subjected
to fire or heat

(2) A material that is reported as passing ASTM E 136, Stan-
dard Test Method for Behavior of Materials in a Vertical Tube
Furnace at 750 Degrees C
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(3) Amaterial that is reported as complying with the pass/fail
criteria of ASTM E 136 when tested in accordance with
the test method and procedure in ASTM E 2652, Standard
Test Method for Behavior of Materials in a Tube Furnace with a
Cone-shaped Airflow Stabilizer, at 750 Degrees C [101:4.6.13.1]

5.3.4.1.2 Where the term lmiled-combustible is used in this

document, it shall also include the term mnoncombustible.
[101:4.6.13.2]

5.3.4.2* Limited-Combustible Material. A material shall be
considered a limited-combustible material where all the con-
ditions of 5.3.4.2.1 and 5.3.4.2.2, and the conditions of either
5.3.4.2.3 or 5.3.4.2.4, are met. [101:4.6.14]

5.3.4.2.1 The material shall not comply with the require-
ments for noncombustible material in accordance with
5.3.4.1. [101:4.6.14.1]

5.3.4.2.2 The material, in the form in which it is used, shall
exhibit a potential heat value not exceeding 3500 Btu/lb (8141
k] /kg) where tested in accordance with NFPA 259, Standard Test
Method for Potential Heat of Building Materials. [101:4.6.14.2]

5.3.4.2.3 The material shall have the structural base of a non-
combustible material with a surfacing not exceeding a thickness
of %8 in. (3.2 mm) where the surfacing exhibits a flame spread
index not greater than 50 when tested in accordance with ASTM
E 84, Standard Test Method for Surface Burning Characteristics of Build-
ing Materials, or ANSI/UL 723, Standard for Test for Surface Burning
Characteristics of Building Materials. [101:4.6.14.3]

5.3.4.2.4 The material shall be composed of materials that, in
the form and thickness used, neither exhibit a flame spread
index greater than 25 nor evidence of continued progressive
combustion when tested in accordance with ASTM E 84, Stan-
dard Test Method for Surface Burning Characteristics of Building
Materials, or ANSI/UL 723, Standard for Test for Surface Burning
Characteristics of Building Materials, and shall be of such compo-
sition that all surfaces that would be exposed by cutting
through the material on any plane would neither exhibit a
flame spread index greater than 25 nor exhibit evidence of
continued progressive combustion when tested in accordance
with ASTM E 84 or ANSI/UL 723. [101:4.6.14.4]

5.3.4.2.5 Where the term lmited-combustible is used in this
document, it shall also include the term mnoncombustible.
[101:4.6.14.5]

5.3.5 Structural. Walls, floors, and components required to
maintain structural integrity shall be of noncombustible con-
struction, as defined in NFPA 220.

5.3.6 Interior Finishes.

5.3.6.1 Interior wall or ceiling finish classification shall be in
accordance with NFPA 101 requirements for Class A materials.

5.3.6.2 Interior floor finishes shall be in accordance with
NFPA 101 requirements for Class I interior floor finishes.

5.3.7 Insulation Materials. Thermal insulation materials, ra-
diation shielding materials, ventilation duct materials, and
soundproofing materials shall be noncombustible or limited
combustible.

5.3.8 Electrical.
5.3.8.1 Wiring above suspended ceilings shall be listed for

plenum use, routed in armored cable, routed in metallic con-
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duit, or routed in cable trays with solid metal top and bottom
covers.

5.3.8.2 Only metal tray and metal conduits shall be used for
exposed electrical raceways.

5.3.8.3* Electric cable construction shall comply with a flame
propagation test acceptable to the AHJ. Alternatively, a flame-
retardant coating shall be applied to the electric cables, or an
automatic fixed fire suppression system shall be installed to pro-
vide an equivalent level of protection acceptable to the AHJ.

5.3.8.3.1 Existing cable in place prior to the adoption of this
standard shall be permitted to remain as is.

5.3.9 Roofs.

5.3.9.1 Metal roof deck construction shall be designed and
installed so the roofing system will not sustain a self-
propagating fire on the underside of the deck when the deck
is heated by a fire inside the building.

5.3.9.2 Roof coverings shall be Class A as determined by ap-
propriate test methods.

5.3.10 Bulk Flammable Gas Storage. Bulk compressed or
cryogenic flammable gas storage shall not be permitted inside
structures housing systems, equipment, or components im-
portant to nuclear safety.

5.3.10.1 Storage of flammable gas shall be located outdoors
or in separate detached buildings, so that a fire or explosion
will not adversely impact systems, equipment, or components
important to nuclear safety.

5.3.10.2 NFPA 55 shall be followed for hydrogen storage.

5.3.10.3 Outdoor high-pressure flammable gas storage con-
tainers shall be located so that the long axis is not pointed at
buildings.

5.3.10.4 Flammable gas storage cylinders not required for
normal operation shall be isolated from the system.

5.3.11 Bulk Storage of Flammable and Combustible Liquids.

5.3.11.1 Bulk storage of flammable and combustible liquids
shall not be permitted inside structures containing systems,
equipment, or components important to nuclear safety.

5.3.11.2 As a minimum, storage and use shall comply with
NFPA 30.

5.3.12* Transformers. Where provided, transformer oil col-
lection basins and drain paths shall be inspected to ensure
that they are free of debris and capable of performing their
design function.

5.3.13* Hot Pipes and Surfaces.

5.3.13.1 Combustible liquids, including high flash point lu-
bricating oils, shall be kept from coming in contact with hot
pipes and surfaces, including insulated pipes and surfaces.

5.3.13.2 Administrative controls shall require the prompt
cleanup of oil on insulation.

5.3.14* Reactor Coolant Pumps. For facilities with non-inerted
containments, reactor coolant pumps with an external lubrica-
tion system shall be provided with an oil collection system.

5.3.14.1 The oil collection system shall be designed and in-
stalled such that leakage from the oil system is contained for
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off-normal conditions such as accident conditions or earth-
quakes.

5.3.14.2 All of the following criteria shall apply to the oil
collection system:

(1) The oil collection system for each reactor coolant pump
shall be capable of collecting lubricating oil from all po-
tential pressurized and nonpressurized leakage sites in
each reactor coolant pump oil system.

(2) Leakage shall be collected and drained to a vented closed
container that can hold the inventory of the reactor cool-
ant pump lubricating oil system.

(3) Aflame arrester shall be required in the vent if the flash
point characteristics of the oil present the hazard of a fire
flashback.

(4) The leakage points on a reactor coolant pump motor that
are to be protected shall include but not be limited to the
following where such features exist:

(a) Lift pump and piping

(b) Overflow lines

(¢) Oil cooler

(d) Oil fill and drain lines and plugs
(e) Flanged connections on oil lines
(f) Oil reservoirs

(5) The collection basin drain line to the collection tank shall
be large enough to accommodate the largest potential oil
leak such that oil leakage does not overflow the basin.

5.4 Industrial Fire Brigade.

5.4.1 On-Site Fire-Fighting Capability. All of the following re-
quirements shall apply to on-site fire fighting.

(1) A fully staffed, trained, and equipped fire-fighting force
shall be available at all times to control and extinguish all
fires on site.

(2) The fire-fighting force shall have a minimum comple-
ment of five persons on duty and shall conform with the
following NFPA standards as applicable:

(a) NFPA 600 (interior structural fire fighting)
(b) NFPA 1500
(c) NFPA 1582

(3)*Industrial fire brigade members shall have no other as-
signed normal plant duties that would prevent response
to a fire or other emergency as required.

(4) During every shift, the brigade leader and at least two
brigade members shall have sufficient training and knowl-
edge of nuclear safety systems to understand the effects of
fire and fire suppressants on nuclear safety performance
criteria unless otherwise permitted by 5.4.1(5).

(5) Training and knowledge as specified by 5.4.1(4) shall be
permitted to be provided by an operations advisor dedi-
cated to industrial fire brigade support.

(6)*The industrial fire brigade shall be notified upon verifica-
tion of a fire.

(7) Each industrial fire brigade member shall pass an annual
physical examination to determine that he or she can per-
form the strenuous activity required during manual fire-
fighting operations.

(8) The physical examination specified in 5.4.1(7) shall de-
termine the ability of each member to use respiratory pro-
tection equipment.

5.4.2%* Pre-Fire Plans. Current and detailed pre-fire plans shall
be available to the industrial fire brigade for all areas in which
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a fire could jeopardize the ability to meet the performance
criteria described in Section 1.5.

5.4.2.1* The plans shall detail the fire area configuration and
fire hazards to be encountered in the fire area, along with any
nuclear safety components and fire protection systems and
features that are present.

5.4.2.2 Pre-fire plans shall be reviewed and updated.

5.4.2.3% Pre-fire plans shall be available in the control room
and made available to the plant industrial fire brigade.

5.4.2.4% Pre-fire plans shall address coordination with other
plant groups during fire emergencies.

5.4.3 Training and Drills. Industrial fire brigade members
and other plant personnel who would respond to a fire in
conjunction with the brigade shall be provided with training
commensurate with their emergency responsibilities.

5.4.3.1 Plant Industrial Fire Brigade Training. All of the fol-
lowing requirements shall apply to plant industrial fire bri-
gade training:

(1) Plant industrial fire brigade members shall receive train-
ing consistent with the requirements contained in
NFPA 600 or NFPA 1500, as appropriate.

(2) Industrial fire brigade members shall be given quarterly
training and practice in fire fighting, including radioactiv-
ity and health physics considerations, to ensure that each
member is thoroughly familiar with the steps to be taken
in the event of a fire.

(3) A written program shall detail the industrial fire brigade
training program.

(4) Written records that include but are not limited to the
following shall be maintained for each industrial fire bri-
gade member:

(a) Initial industrial fire brigade classroom and hands-on
training

(b) Refresher training

(c) Special training schools attended

(d) Drill attendance records

(5) Leadership training for industrial fire brigades shall be
maintained for each industrial fire brigade member.

5.4.3.2 Training for Nonindustrial Fire Brigade Personnel.
Plant personnel who respond with the industrial fire brigade
shall be trained as to their responsibilities, potential hazards to be
encountered, and interfacing with the industrial fire brigade.

5.4.3.3* Drills. All of the following requirements shall apply to
fire brigade drills:

(1) Drills shall be conducted quarterly for each shift to test
the response capability of the industrial fire brigade.
(2) Drills shall be developed to accomplish the following:

(a) To test and challenge industrial fire brigade re-
sponse, including brigade performance as a team,
proper use of equipment, effective use of pre-fire
plans, and coordination with other groups

(b) To evaluate the industrial fire brigade’s abilities to react,
respond, and demonstrate proper fire-fighting tech-
niques to control and extinguish the fire and smoke
conditions being simulated by the drill scenario

(3) Industrial fire brigade drills shall be conducted in various
plantareas, especially in those areas identified to be essential
to plant operation and to contain significant fire hazards.
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(4) Drill records shall be maintained that detail the drill sce-
nario, industrial fire brigade member response, and abil-
ity of the industrial fire brigade to perform as a team.

(5) A critique shall be held and documented after each drill.

5.4.4 Fire-Fighting Equipment.

5.4.4.1 Protective clothing, respiratory protective equip-
ment, radiation monitoring equipment, personal dosimeters,
and fire suppression equipment such as hoses, nozzles, fire
extinguishers, and other needed equipment shall be provided
for the industrial fire brigade.

5.4.4.2 The equipment specified in 5.4.4.1 shall conform
with the applicable NFPA standards.

5.4.5 Off-Site Fire Department Interface.

5.4.5.1 Mutual Aid Agreement. Offssite fire authorities shall
be offered a plan for their interface during fires and related
emergencies on site.

5.4.5.2% Site-Specific Training. Fire fighters from the off-=site
fire authorities who are expected to respond to a fire at the
plant shall be offered site-specific training and shall be invited
to participate in a drill at least annually.

5.4.5.3* Security and Radiation Protection. Plant security and
radiation protection plans shall address off-site fire authority
response.

5.4.6* Communications. An effective emergency communica-
tions capability shall be provided for the industrial fire brigade.

5.5 Water Supply.

5.5.1 A fire protection water supply of reliability, quantity,
and duration shall be provided by one of the two following
methods:

(1) Afire protection water supply of not less than two separate

300,000 gal (1,135,500 L) supplies shall be provided.

(2) The 2-hour fire flow rate for 2 hours shall be calculated,
and the following criteria shall be met:

(a) The flow rate shall be based on 500 gpm (1892.5 L/
min) for manual hose streams plus the largest design
demand of any sprinkler or fixed water spray system(s)
in the power block as determined in accordance with
NFPA 13 or NFPA 15.

(b) The fire water supply shall be capable of delivering
this design demand with the hydraulically least de-
manding portion of fire main loop out of service.

5.5.2* The water tanks shall be interconnected such that fire
pumps can take suction from either or both.

5.5.2.1 Afailure in one tank or its piping shall not allow both
tanks to drain.

5.5.2.2 The tanks shall be designed in accordance with
NFPA 22.

5.5.2.3 Water storage tanks shall not be required when fire
pumps are able to take suction from a large body of water
(such as a lake), provided each fire pump has its own suction
and both suctions and pumps are adequately separated.

5.5.2.4 Cooling tower basins shall be an acceptable water
source for fire pumps when the volume is sufficient for both
purposes and water quality is consistent with the demands of
the fire service.

\

@ 2015 Edition

Full document details: NFPA 805 2015

5.5.3% At least two 100 percent capacity fire pumps, designed
and installed in accordance with NFPA 20, shall be provided to
ensure that 100 percent of the required flow rate and pressure
are available assuming failure of the largest pump or pump
power source.

5.5.4 At least one diesel engine—driven fire pump or two
more seismic Category I Class IE electric motor—driven fire
pumps connected to redundant Class IE emergency power
buses capable of providing 100 percent of the required flow
rate and pressure shall be provided.

5.5.5 Each pump and its driver and controls shall be sepa-
rated from the remaining fire pumps and from the rest of the
plant by rated fire barriers.

5.5.6 Fire pumps shall be provided with automatic start and
manual stop only.

5.5.7 Individual fire pump connections to the yard fire main
loop shall be provided and separated with sectionalizing valves
between connections.

5.5.8 A method of automatic pressure maintenance of the
fire protection water system shall be provided independent of
the fire pumps.

5.5.9 Means shall be provided to notify the control room or
other constantly attended location of operation of fire pumps.

5.5.10 An underground yard fire main loop designed and
installed in accordance with NFPA 24 shall be installed to fur-
nish anticipated water requirements.

5.5.11 Means shall be provided to isolate portions of the yard
fire main loop for maintenance or repair without simulta-
neously shutting off the supply to both fixed fire suppression
systems and fire hose stations provided for manual backup.

5.5.12 Sprinkler systems and manual hose station standpipes
shall be connected to the plant fire protection water main so
that a single active failure or a crack to the water supply piping
to these systems can be isolated so as not to impair both the
primary and backup fire suppression systems.

5.5.13 Threads compatible with those used by local fire de-
partments shall be provided on all hydrants, hose couplings,
and standpipe risers unless otherwise provided by 5.5.14.

5.5.14 Fire departments shall be permitted to be provided
with adapters that allow interconnection between plant equip-
ment and the fire department equipment if training and pro-
cedures are provided.

5.5.15 Headers fed from each end shall be permitted inside
buildings to supply both sprinkler and standpipe systems, pro-
vided that steel piping and fittings meeting the requirements
of ASME B31.1 are used for the headers (up to and including
the first valve) supplying the sprinkler systems where such
headers are part of the seismically analyzed hose standpipe
system.

5.5.16 Where provided, the headers specified in 5.5.15 shall
be considered an extension of the yard main system.

5.5.17 Each sprinkler and standpipe system shall be equipped
with an outside screw and yoke (OS&Y) gate valve or other ap-
proved shutoff valve.

5.5.18% All fire protection water supply and fire suppression
system control valves shall be under an inspection program
and shall be supervised by one of the following methods:
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