UNITED STATES
NUCLEAR REGULATORY COMMISSION

WASHINGTON D C 206550007

MEMORANDUM FOR:  Mistribution

FROM: Moni Dey, Senior Task Manager
Engineering Issues Branch
Division of Safety is<ue Resolution
Office of Nuclear Regulctory Research

SUBJECT: MINUTES OF NRC/NUMARC MEI “INGS ON PROPOSED PERFORMANCE-BASED
FIRE PROTECTION REQUIREME."S

Meetings were held on October 28 and November 10, 1993 between NRC and NUMARC
staff to discuss industry efforts and proposed performance-based fire
protection requirements. Meeting notices were issued on October 14 and
November 2, 1993, and placed in the PDR for interested members of the public.
These meetings were pre-filing discussions requested with the NRC staff by the
potential petitioner, NUMARC.

Meeting on October 28, 1993

On October 28, 1993 NUMARC presented (Enclosure A) their efforts towards
developing a petition for rulemaking to make NRC fire protection requirements
less prescriptive and more performance-based. Specific contents of the
petitions and the bases for the revisions were presented. EPRI briefly
discussed their efforts over the last six years to develop a fire events data
base and Fire PRA Requantification Studies. The following are some highlights
of the discussion:

0 The quality of PRAs are limited by the data bases used in the analyses,
however, sufficient data may exist related to fire events.

0 Industry stated that NRC sponsored fire PRAs are conservative, and the
contribution of fire to overall total public risk has been over ‘
estimated.

0 A risk-based approach to regulation should maintain a proper balance

between risk-based and deterministic requirements.

0 The impact of administrative controls on assumptions in PRAs neeu: to be
LT Gh evaluated.

The Office of Nuclear Reactor Regulation described the staff efforts in the

program for Reassessment of NRC Fire Protection Requirements, and indicated

that there may be issues resulting from that program that should be addressed

in industry proposals along with other potential modifications. NUMARC stated

that their proposal is responsive to the NRC's framework resulting from its

program for Elimination of Requirements Marginal to Safety and does not

address other potential emerging issues. Industry indicated that the

rulemaking proposed in the "Marginal to Safety" program should proceed on its ,
own merit and thould not be put on hold to address issues from other programs. :;5

NRC and NUMARC agreed that this policy issue that needs to addressed and i ¥
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resolved to provide guidance to the rulemaking effort. RES agreed to take ‘ie
lead and pursue resolution.

At the conclusion of the meeting NUMARC provided the NRC staff with material
(Enclosures B and C) outlining the revisions to fire protection requirements
they plan to include in their petition.

Meeting on November 10, 1993
On November 10, 1993, the staff provided the following initial feedback to
NUMARC on the elements of their potential petition:

0 A cost/benefit analysis including examples of how the revised rule would
be implemented to increase regulatory efficiency with marginal or no
impact on safety is essential towards judging the merits of proposed
revisions.

0 Licensees currently have commitments in the fire protection area that go
beyond the requirements in Appendix R of 10 CFR Part 50, therefore, is
it appropriate for the proposed revision to Appendix R to address and
allow changes in those areas.

0 Section [Il G needs to be supplemented with some acceptance criteria
that would provide a benchmark as to whether modified designs would
continue to meet regulatory safety objectives.

In response, NUMARC described progress of their efforts for developing examples
for the cost/benefit analyses, and agreed to present further details at the
next meeting. It also indicated its position that requlations should
establish requirements and licensee commitments beyond the regulations should
be examined by licensees for potential elimination. In response to staff
comments on Section III G, NUMARC indicated it would develop functional safety
objectives for inclusion in the petition.

C e ‘ng/'

Moni Dey, Senior Task Manager
Engineering Issues Branch

Division of Safety Issue Resolution
Office of Nuclear Regulatory Research
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ENCLOSURE A

10 CFR 50 APPENDIX R
RULEMAKING MEETING

October 28, 1993

NUMARC



INTRODUCTION

* Chronology
* Meetings
* Rulemaking

NUMARC



CHRONOLOGY

« March 1992

—~ Comments submitted on Special
Review of NRC Regulations

. May 1992

- Comments on Elimination of
Requirements Marginal to Safety

o June 1992

— Chairman Selin challenge to
industry

* QOctober 1992

-~ NUMARC Ad Hoc Advisory
Committee (AHAC) formed

« November 1992

- Federal Register notice of NRC
rulemaking initiation

NUMARC
3



CHRONOLOGY (cont.)

 December 1992

~NUMARC reponse to Chairman
Selin

* March 1993
-~ AHAC drafts proposed regulation
* April 1993

—NRC Elimination of
Requirements Marginal to Safety
Workshop

* August 1993
—Internal NUMARC reviews

M
NUMARC



MEETINGS

Intent of Appendix R
Proposed regulation structure
Regulation content overview
NRC studies

NUMARC



RULEMAKING ACTIVITIES

» NUMARC legal preparation
» Petition

NUMARC



AHAC ACTIVITIES

* Membership
— Utility Representatives
- EPRI
- Winston & Strawn

* Approach
— Intent of regulation
- Reflect exemption requests
- Performanced-based

—Maintain existing Appendix R
structure
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AHAC REVIEWS

« Regulations
-10 CFR 50.48
- 10 CFR 50 Appendix R

« Statements of Consideration
« SECY-83-269

« Generic Letter 86-10

« NUREG 0800
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REGULATION INTENT

* 10 CFR 50 Appendix R

-~ Satisfy 10 CFR 50 Appendix A -
GDC 3

- Safe plant shutdown
» Prevent
» Detect
» Protect

* 10 CFR 50.48

- Instructional
- Schedular

NUMARC



PROPOSED REGULATION

e Structure
- 10 CFR 50.48
-10 CFR 50 Appendix R

» Option A: Existing regulation
» Option B

» Structure

* Performance based

« Supplements

- Guidance
» Prescriptiveness
» Alternatives

- Considerations

M
NUMARC
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PROPOSED 10 CFR 50.48

* Presents options

« Removes schedular
iInformation

* Removes Fire Protection from
Tech Specs (GL 88-12)

* Applies to all licensees

* Requires program change
documentation

NUMARC

11



PROPOSED 10 CFR 50
APPENDIX R

« Section |
—Provides link to 10 CFR 50.48
- States intent

— Demonstrate hot S/D until cold
S/D path available

— Diversified methods of S/D
» Repairs
» Replacements

— Exposure/direct fires

M

NUMARC
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PROPOSED 10 CFR 50
APPENDIX R (cont.)

e Section |l

—~ Removes details duplicative to
Section Ill

-- Alternative & dedicated
equipment replaced by diverse &
recundant methods

NUMARC

13



PROPOSED 10 CFR 50
APPENDIX R (cont.)

« Section Il

- A. Water systems
» Generalized terminology
» 2 hour requirement

- B/C. Isolation valves
» Essentially unchanged

- D/E. Manual suppression & hose
stations

» Hose testing in guidance document

» Hose test modernized
» NUREG 0800

— F. Automatic fire detection
» Essentially unchanged

» Added guidance consistent with
NFPA 72D.E

M

NUMARC
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PROPOSED 10 CFR 50
APPENDIX R (cont.)

« Section |l (cont.)

— G. Safe shutdown capability

» Use engineering analysis/PSA for
technical understanding of hazards

» Use appropriate combinations of
barriers, suppression, separation,
manual actions, repairs,
administrative controls, etc.

» Guide: FIVE, Fire PSA, GL 86-10

» Maintain consideration of
inadvertant suppression

- H/l. Fire brigade

» Prescriptive training record
retention maintained

» Moved to guidance document
» NUREG 0800

NUMARC
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PROPOSED 10 CFR 50
APPENDIX R (cont.)

« Section Il (cont.)
—J. Emergency lighting

» Assure manual SSD actions can be
performed

» Ensure access/egress

» Guide: Timeline calculations or
conservative SBO timelines

—~ K. Administrative controls

» Details to guidance document
» NUREG 0800

~ L. Shutdown path capability
» Scenario specific assessment
based on anticipated LOOP time
* Available equipment
* Available power sources
» Use of EOPs -

power/level/pressure/DHR control

M
NUMARC
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PROPOSED 10 CFR 50
APPENDIX R (cont.)

* Section Il (cont.)

—~ M. Penetration seals
» Seal ratings comparable to barrier
ratings
» Guide
* No flame pass or cable ignition

« evaluation of adequacy for actual
hazards

- N. Fire doors

» Prescriptiveness to guidance
document

- . Associated scenarios

» Fire not concurrent with other
postulated plant accidents

» SSE review for RCP from
statements of considerations &
exemptions

M

NUMARC
17



Code of Federal Regulations Section 50.48 Fire
protection.

{a) Fach operating nuclear power plant must have a
fire protection plan that satisfies Criterion 3 of
Appendix A of this part. This fire protection plan
must describe the overall fire protection program for
the facility, identfy the vanious positions within the
licensee's organization that are responsibie for the
program, state the authorities that are delegated to
each of these positions to implement those
responsibilities, and outline the plans for fire
protection, fire detection and suppression capability,
and limitation of fire damage.
The plan must also describe specific features
necessary to implement the program described
above, such as administrative controls and personnel
requirements for fire prevention and manual fire
suppression activities, automatic and manually
operated fire detection and suppression systems, and
the means to limat fire damage {0 structures,
systems, or components umportant to safety so that
the capability to safely shut down the plant is
ensured

3-/ The licensee shall retain the fire protection plan
and each change to the plan as a record until the
Commission terminates the reactor license and shall

retain each superseded revision of the procedures
for three years from the date it was superseded.

ENCLOSUR ¢

Code of Feders! Regulations Section 50.48 Fire
protection. {Proposed Revision)

(a) Each operating nuclear power plant must have a
fire g otection plan that satisfies Criterion 3 of
Appendix A of this part. This fire protection plan
must describe the overall fire protection program for
the facility, identify the vanous positions within the
licensee’s organization that are responsible for the
program, state the authorities that are delegated to
each of these positions to implement those
responsibilities, and outline the plans for fire
protection, fire detection and suppression capability,
and limitation of fire damage.

The plan must also describe specific features
necessary to implement the program descnbed
above, such as administrative controls and personnel
requirements for fire prevention and manual fire
suppression activities, automatic and manually
operated fire detection and suppression systems, and
the means to limit fire damage to structures, systems,
or components important to safety so that the
capability o safely shut down the plant is ensured.

3./ The hicensee shall retain the fire protection
plan and each change to the plan as a record until the
Commission terminates the reactor license and shall
retain each superseded revision of the procedures for
three years from the date it was superseded.

= B !\,

Change Summary

Schedular information in original regulation
suhsections (c), {d), and (¢) has been removed.
Proposed revision sets forth provision for bicensees to
adopt 10 CFR 50 Appendix R - Option B.

Revision allows removal of fire protection program
from licensee's Technical Specifications ac denoted in
Genenic Letter 88-12

DRAFT



3-/ Basic fire protection guidance for nuclear power
plants is contained in two NRC documents:
s liranch Techmcal Position Auxiliary Power
Conversion System Branch BTP APCSB 9 5-1,
"Gutdelines for Fire Protection for Nuclear Poveer
Plants, "for new plants docketed after July 1, 1976,
dated May 1976« Appendix A to BTP APCSB
9 5.1, Guidelines for Fire Protection for Nuclear
Power Plants Docketed Prior to July 1, 1976, “for
plants that were operating under varous stages of
design or construction before July 1, 1976, dated
August 23, 1976. Also see Note 4.
(b) Appendix R o this part estabhishes fire
protection features required to satisfy Cniterion 3 of
Appendix A to this part with respect o certain
genenc issues for nuclear power plants licensed to
operate pnor to January |, 1979

Except for the requirements of Sections HI G, HLJ,
and 1110, the provisions of Appendix R to this part
shall not be applicable to nuclear power plants
licensed to operate prior to January 1, 1979, to the
extent that fire protection features proposed or
implemented by the licensee have been sccepted by
the NRC staff as satisfying the provisions of
Appendix A to Branch Technica! Position BTP
APCSB 9.5-1.

..

3./ Basic fire protection guidance for nuclear power
plants is contained in two NRC documents:

o Branch Technical Position Auxiliary Power
Conversion System Branch BTP APCSB 3 5-1,
“Guidelines for Fire Protection for Nuclear Power
Plants, "for new plants docketed after July 1, 1576,
dated May 1976. « Appendix A to BTP APCSB 9.5-
1, Guidelines for Fire Protection for MNuclear Power
Plants Docketed Prior to July 1, 1976, "for plants
that were operating under various stages of design or
construction before July 1, 1976, dated August 23,
1975, Also see Note 4.

(b) Appendix R - Optien A to this part establishes
fire protection features required to satisfy Criterion 3
of Appendix A to this part with respect o certain
generic issues for nuclear power plants licensed to
operate prior to January 1, 1979

Except for the requirements of Sections 11 G, I} J,
and 11 O, the provisions of Appendix R - Option A
to this part shali not be applicable 10 nuclear power
plants licensed to operate prior to January 1, 1979, to
the extent that fire protection features proposed or
implemented by the licensee have been accepted by
the NRC staff as satisfying the provisions of
Appendix A to Branch Technical Position BTP
APCSB 9.5-1.

e



4.7 reflected in staff fize protection safety evaluation
reports 1ssued prior to the effective date of this rule,
or to the extent that fire protection features were
accepted by the staff in comprehensive fire
protection safety evaluation

reports issued before Appendix A to Branch
Techmical Position BTP APCSB 9 5-1 was published
n August 1976. With respect to all other fire
protection features covered by Appendix R, all
nuclear power plants licensed to operate prior to
January |, 1979, shall satisfy the appiicable
requirements of Appendix R to this part, inciuding
specifically the requirements of Sections HLG, HLJ,
and 1110,

4./ Clanfication and guidance with respect to
permussible altemanves to satisfy Appendix A to
BTP APCSB 9 5-1 has been provided in four other
NRC documents. “Supplementary Guidance on
Informanon Needed for Fire Proiection Evaluation,
“dated October 21, 1976,

"Sample Technical Specification, "dated May 12,
1977 "Nuclear Plant Fure Protection Functional
Responsibilities, Administrative Control and Quality
Assurance, "dated June 14, 1977,

"Manpower Requirements for Operating Reactors,
“dated May 11, 1978

4/ reflected in staf¥ fire protection safety evaluation
reports issued prior to the effective date of this rule,
or to the extent that fire protection features were
accepted by the staff in comprehensive fire
protection safety evaluation

reports issued before Appendix A to Branch
Technical Position BTP APCSB 9 5-1 was pubhished
in August 1976. With respect to all other fire
protection features covered by Appendix R, all
nuclear power plants licensed to operate prior to
lanuary 1, 1979, shail satisfy the applicable
requirements of Appendix R - Option A to this pari,
including specificaily the requirements of Sectione
LG, 1), and 11L.O.

4-/ Clanfication and guidance with respect te
permissibie alternatives to satisfy Appendix A to
BTP APCSB 9 5-1 has been provided in four other
NRC documrents. "Supplementary Guidance on
Information Needed for Fire Protection Evaluation,
“dated October 21, 1976,

“Sample Technical Specification, "dated May 12,
1977. “Nuclear Plant Fire Protection Functional
Responsibilities, Administrative Control and Qnality
Assurance, “dated June 14, 1977,

“Manpower Requirements for Operating Reactors,
"dated May 11, 1978




A Fire Protection Safey Evaluation Rezai that has
been issued for each operating plant states how these
gurdelines were applied to each facility and
ideatifies open fire protection issues that will be
resolved when the faciiity satisfies the appropnate
requirements of Appendix R to this part.

(¢} All fire protection modifications required to
satisfy the provisions of Appendix R to this part or
directly affected by such requirements shal! be
completed on the following schedule: {1) Those fire
protection features that involve revisions of
administrative controls, manpower changes, and
traiming, shail be implemented within 30 days after
the effective date of this section and Appendix R to
this part

{2) Those fire protection features that involve
installation of modifications that do not require prior
NRC approval or plant shutdown shall be
implemented within 9 months after the effective date
of this section and Appendix R to this part.

(c) Nuclear power plants licensed to operate after
January 1, 1979, meet the intent of Appendix R -
Option A and satisfy Cniterion 3 of Appendix A to
this part.



(3) Those fire protection features, except for those
requiring pnor NRC approval by paragraph (cX5) of
this section, that involve installation of modifications
that do require plant shutdown, the need for which is
justified in the plans and schedules required by the
provisions of paragraph (cX35) of this section, shall
be implemented before startup after the earliest of
the following events commencing 180 days or more
afier the effective date of this section and Appendix
R to thus part: (1) The first refueling outage, (i)
Anaother planned outage that lasts for at least 60
days, or {(111) an unplanned outage that lasts for at
least 120 days.

{4) Those fire protection features that reguire prior
NRC approval by paragraph (cX5) of this section,
shail be impiemented within the following schedule:
Dedicated shutdown systems-30 menths after NRC
approval. modifications requiring plant shutdown
before startup after the earliest of the events given in
paragraph (c)(3) commencing 180 days after NRC
approval, modifications not requining plant
shutdown-6 months after NRC approval
{S)Licensees shall make any mod:fications necessary
to comply with these requirements in accordance
with the above schedule without prior preview and
approval by NRC except for modifications required
by Section 111.G 3 of Appendix R to this part.




Licensees shail submt plans and schedu'es for
meeting the provisions of paragraphs (cX2), (cX3),
and {cX4) within 30 days after the effective date of
this section and Appendix R to this part.

Licensees shall submit design descnptions of
modifications needed to sansfy Section 111.G 3 of
Appendix R to this part within 30 days after the
effective date of this section and Appendix R to this
part
{6) In the event that a request for exemption from a
requirement to comply with one or more of the
provisions of Appendix R filed within 30 days of the
eifective date of this rule is based en a n assertion by
the licensee that such required modifications would
not enhance fire protection safety in the facility or
that such modifications may be detrimental to overall
facility safety, the schedule requirements of
paragraph {c) shall be tolled until final Commission
action on the exemption reguest upon a
determination by the Director of Nuclear Reactor
Regulation that the hicensee has provided a sound
techmical basis for such assertion that warrants
further staff review of the request.

e o



{d) Fire protection features accepted by the NRC
stafT in Fire Protection Safety Evaluation Reports
referred to in paragraph (b) of this section and
supplements to such reports, other than features
covered by paragraph (c), shall be completed as soon
as practicable but no later than the completion data
currently specified in license conditions or technical
specifications for such facility, or the date
determined by paragraphs (d)(1) through (dX4) of
this section, whichever 15 sooner, unless the Director
of Nuclear Reactor Regulation determines, upon 2
showing by the licensee, that there 1s good cause for
extending such date and that the public health and
safety is not adversely affected by such extension.
Extenstons of such date shall not exceed the cates
determined by paragraphs (c)(1) through {(cX4) of
this section.

{1) Those fire protection features that involve
revisions of administrative controls, manpower
changes, and traiming shall be implemented within 4
months after the date of the NRC taff Fire
Protection Evaluation Report accepting or requiring
such features.

(2) Those fire protection features involving
installation of modifications ne requinng prior
approval or plant shutdown <aall be implemented
within 12 months afier the dase of the NRC stafl Fire
Protection Safety Evaluation Report accepting or
requiring such features

-

(d) Appendix R - Option B to this part is provided as
an alternative performance based rule. This option
may be substituted in whole or in part for any issue
for which there is a corresponding specific topic in
the licensee's fire protection program. This
substitution option is applicable to all licensees
regardiess of issuance date of license to operate.

Any slteration of a plant's existing fire protection
program pursuant to this regulation shali be
documented to demonstrate that the changes adopted
do not alter the overall intent of the fire protection
program to provide the capability to safely shutdown
the plant in the event of a single fire. The licensee
shall document adoption of Option B, where
appiicable, in the licensee's fire protection program
documentation packages. All exemptions to 10 CFR
50 Appendix R previously granted to licensees apply
in full to 10 CFR 50 Appendix R - Option A



(3) Those fire protection features, including
alternative shutdown capability, involving
instaliation of modifications requiring plant
shutdown shall be implemented before the startup
after the earliest of the following events commencing
9 months or more after the date of the NRC staff Fire
Protection Safety Evaluation Report accepting or
requinng such features: (1) The first refueling outage,
(11) Another planned outage that lasts for at least 60
days. or (i) An unplanned outage that lasts for at
least 120 days.

(4) Those fire protection features involving dedicated
shutdown capability requinng new buildings and
systems shall be implemented within 30 months of
NRC approval  Other medifications requinng NRC
approval prior to instal!ation shall be implemented
within 6 months after NRC approval

(¢) Nuclear power plants licensed to operate after
Januarv 1, 1979, shall complete al! fire protection
modifications needed to satisfy Cnterion 3 of
Appendix A to this part in accordance with the
provisions of their licenses. {45 FR 76610, Nov. 19,
1980, as amended at 533 FR 19250, May 27, 1988 ]

{e) If a licensee’s fire protection program is
contained in the plant’s Technicai Specifications, the
licensee may remove that fire protection program to
the plant's Final Safety Analysis Report and add to
the plant’s license condition the standard fire
protection license condition in Generic Letter 88-12.

G



ENCLOSURE [
Code of Federal Regulations Code of Federal Regulations 10 CFR 50 APPENDIX R — CHANGE SUMMARY
APPENDIX R - FIRE APPENDIX R -- FIRE OPTION B GUIDANCE DOCUMENT

PROTECTION PROGRAM FOR PROTECTION PROGRAM FOR DOCUMENT
NUCLEAR POWER FACILITIES NUCLEAR POWER FACILITIES

OPTION A - PLANTS LICENSED OPTION B — ALL LICENSEES
TO OPERATE PRIOR TO
JANUARY 1, 1979

This document provides guidance for ~ This document outlines major
those licensees selecting to adopt 10 enhancements to the fire protection
CFR 50 Appendix R - Option B for regulation inherent in 10 CFR 50
their fire protection program as set Appendix R - Option B and major
forth in 10 CFR 50 48 differences between Option A and B
This gmdance provides recommended

options in meeting the performance

based regulation in Option B.

It must be recognized that this

document presents only guidance and

that other meihods may also be

employed to satisfy GDC 3 of 10 CFR

20 Appendix A
‘\ It 15 the responsibility of the licensee
@ w to document acceptability of methods
“ used to meet the regulations.
' The gurdance provided below

corresponds to the idicated
subsections of the rule.




10 CFR 50 APPENDIX R
OPTION B GUIDANCE
DOCUMENT

CHANGE SUMMARY
DOCUMENT

Code of Federzl Regulations
APPENDIX R — FIRE
PROTECTION PROGRAM FOR
NUCLEAR POWER FACILITIES

Cede of Federal Regulations
APPENDIX R — FIRE
PROTECTION PROGRAM FOR
NUCLEAR POWER FACILITIES

OPTION A —~ PLANTS LICENSI'D OPTION B — ALL LICENSEES
TO OPERATE PRIOR TO
JANUARY 1, 1979

L INTRODUCTION AND SCOPE L INTRODUCTION AND SCOPE L INTRODUCTION AND SCOPE L INTRODUCTION AND SCOPE

This appendix option applies to

hicensed nuclear power electnc
generating stations that were operating
prior to January 1, 1979, except to the

The plant's fire protection pian shall be
piaced in the plant's FSAR or the
plant's Fire Hazards Analysis (FHA)
and referenced in the FSAR

The introduction to Option B indicates
that this regulation is performance
based and clanfies that it 1s adequate
for meeting 10 CFR SO Appendix A,

This appendix option applies to
all licensed nuclear power electric
generating stations as set forth in
Section 50 48 to this part. Thas

extent set forth in Section 50 48(b) of  appendix option sets forth the General Design Critenia 3. The

this part. With respect to centain performance based objectives and All fires are bemng considered for this  wording provided reflects the overall
genenc issues for such facilities it sets  cntena which constitute a fire regulation. Therefore there 1s no ntent of Generic Letter (GL) 86-10
forth fire protection features required  protection program adequate for distinction between direct and and Appendix R exemptions requinng
to sansfy Cnterson 3 of Appendix A to  meenng General Design Critena exposure fires. the licensee's assurance that the plant

this part. 1-/ ("GDC") 3 of Appendix A to this part. could be safely shutdown in the event

of a single fire.

Crniterion 3 of Appendix A to Critenon 3 of Appendix A to This action could be achieved through
this part specifies that "Structures, thus part specifies that "Structures, any recognized means available, by
systems, and components important to  systems, and components important to providing for redundancy or diversity
safety shall be designed and located to  safety shall be designed and located to of methods. The Design Basis
minimize, consistent with other safety  minimize, consistent with other safety Accident wording removed from the
requirements, the probability and effect requirements, the probability and effect orniginal regulation is redundant to
of fires and explosions.” of fires and explosions.” other sections of the regulation.

.



Code of Federal Reguiations
APPENDIX R — FIRE
PROTECTION PROGRAM FOR
NUCLEAR POWER FACILITIES

OPTION A — PLANTS LICENSED
TO OPERATE PRIOR TO
JANUARY 1, 1979

1-/ Clanfication and guidance with
respect to permissible altematives to
satisfy Appendix A to BTP APCSB

9 5-1 has been provided n four other
NRC documents:

“Supplementary Gundance on
information Needed for Fire Protection
Evaiuvation,” dated October 21, 1976,
“Sample Technical Specificanon,”
dated May 12, 1977, "Manpower
Requirements for Operating Reactors,”
dated May 11, 1978

A Fire Protection Safety Evaluation
Report that has been issued for each
operating plant states how these
guidehines were applied fo each facility
and dentifies open fire protection
1ssues that will be resolved when the
facility satisfies the appropnate
requirements of Appendix R to Part 50

S
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OPTION B - ALL LICENSEES

When considering the effects of fire,
those systems associated with
achieving and mamtaining safe
shutdown conditions asswme major
importance to safety because damage
to them can lead to core damage
resulting from loss of coolant through
boiloff. The phrase "important to
safety,” or “safety-related,” will be
used throughout this reguiation as
applying to all safety functions as
necessary to achieve and maintain safe
plant shutdown in the event of a single
fire in the plant.

The phrase "safe shutdown"” will be
used throughout this appendix as
applying to both hot and cold
shutdown functions.

CHANGE SUMMARY
DOCUMENT

The reference to achieving cold
shutdown in 72 hours has no
documented basis in either the onginal
regulaiion or any of the exemptions
granted. Therefore, this requirement
was removed. Option B emphasizes
controlled perfonmance based actions
in assuring safe shutdown is achieved
and mamntained,

No distinction is set forth between
direct or exposure fires. All fires must
be addressed in a prudent manner to
assure safe plant shutdown.
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When considening the effects of five,
those systems associated with
achieving and maintaining safe
shutdown conditions assume major
importance to safety because damage
to them can lead to core damage
resulting from ioss of coolant through
botltofY

The phrases "unportant to safety,” or
“safet -related,” will be used
throughout this Appendix R as
applying to all safety functions. The
phrase “safe shutcown” will be used
throughout this appenai> as applying
to both hot and cold shutdewn
functions

Code of Federal Regulaticns
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DOCUMENT

OPTION B —- ALL LICENSEES

Because fire may affect safe shutdown
systems and because the loss of
functron of systems used to mitigate
the consequences of design basis
accidents under post-fire conditions
does not per se impact public safety,
the need to limit fire damage to
systems required to aclueve and
maintain safe shutdown conditions is
greater than the need to limit fire
damage to those systems reguired to
mitigate the consequences of design
basis accidents.

The licensee shall ensure that a
redundant path is or can be made
available to bring the plant to cold
shutdown in the event one of the paths
is damaged by any single fire. Ifa
coid shutdown condition cannot be
reached, it must be demonstrated that
hot shutdown can be achieved and
mamntained until 2 cold shutdown path
1s avaifable.

CHANGE SUMMARY
DOCUMENT
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JANUARY 1, 1979

Because fire may affect safe
shutdown systems and because the loss
of function of systems used to mitigate
the consequences of design basis
accidents under postfire condiions
does not per se impact pubiic safety,
the need to limit fire damage te
systems required to achieve and
mainiain safe shutdown conditions 15
greater than the need to hmit fire
damage to those systems required to
mitigate the consequences of design
basis accidents.

Three levels of fire damage limats are
established according to the safety
functions of the structure, system, or
component

Safety function . Fire damage limits

Hot shutdown.. One train of equipment
necessary 1o achieve hot shutdown
from either the control room or
emergency control station(s) must be
mamtained free of fire damage by a
smgle fire, including an exposure fire.

Code of Federal Regulations
APPENDIX R — FIRE
PROTECTION PROGRAM FOR DOCUMENT
NUCLEAR POWER FACILITIES

OPTION B - ALL LICENSEES

The terms "trains” and "paths™ will be
used throughout this regulation to
signify any redundant or diversified
methods of shutdown.

P airs/replacements may be instituted
to either hot or cold shutdown paths as
long as it can be demonstrated through
procedures that such
repairs/replacements can be conducted
within a time frame commensurate
with assuring safe shutdown of the
plant.

Redundant systems used to mutigate
the consequences of design basis
accidents but not necessary for safe
shutdown may be lost to a single fire.

10 CFR 50 APPENDIX R -
OPTION B GUIDANCE

CHANGE SUMMARY
DOCUMENT
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i-/ Exposure Fire. An exposure fire is
a fire nn a given area that involves
either i situ or transient combustibles
and s external to any structures,
systems, or components located in or
adjacent to that same area.

The effects of such fire {e g, smoke,
heat, or ignition) can adversely affect
those structures, systems, or
components important to safety.

Thus, a fire involving one train of safe

shutdown equipment may constitute an

exposure fire for the redundant rain
located 1n the same area, and a fire
involving combustibles the than either
redundant train may constitute an
expasure fire to both redundant trains
located in the same area.

The most stringent fire damage limit
shall apply for those systems that fall
into more than one category.

19 CFR 50 APPENDIX R —
OPTION B GUIDANCE

Code of Federal Regulations
APPENDIX R — FIRE

PROTECTION PROGRAM FOR DOCUMENT
NUCLEAR POWER FACILITIES
OPTION B — ALL LICENSEES

6
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DOCUMENT
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Redundant systems used to mitigate
the consequences of other design basis
accidents but not recessary for safe
shutdown may be lost to a single
exposure fire. However, protection
shall be provided so that a fire within
only one such system will not damage

the redundant system.

1. GENERAL REQUIREMENTS I, GENERAL REQUIREMENTS II. GENERAL REQUIREMENTS 1. GENERAL REQUIREMENTS
A. Fire protection program A. Fire protection program

A fire protection program shall be A fire protection program shall be

established at each nuclear power established at each nuclear power

plant The program shall establish the  plant The program shall establish the
fire protection policy for the protection  fire protection policy for the protection
of structures, systems, and components  of structures, systems, and components
important to safety at each plant and important to safety at each plant, as

the procedures, equipment, and necessary to achieve and maintain safe

personnel required to implement the shutdown in the event of a single fire,

program at the plant site. and the procedures, equipment, and
personnel required to implement the
program at the plant site.

. i
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The fire protection program shall be
under the direction of an individual
wha has been delegated authonty
comimensurate with the responsibilities
of the position and who has available
staff personnel knowledgeable in both
fire protection and nuclear safety

The fire protection program shall
extend the concept of defense-in-depih
to fire protection in fire areas
unpoTiaac to safety, with the following
ab’cotives:

* To prevent fires from staring,

* To detect rapidly, control, and
~tinguish promptly those fires that do
occur,

* To provide protection for structures,
systems, and compoenents umportant to
safety so that a fire that s not promptly
extinguished by the fire suppression
activities will not prevent the safe
shutdown of the plant.

Code of Federal Regulations
AFPENDIX R — FiRE
PROTECTION PROGRAM FOR
NUCLEAR POWER FACILITIES

10 CFR 50 APPENDIX R —
OPTION B GUIDANCE
DOCUMENT

OPTION B — ALL LICENSEES

The fire protection program shall be
under the direction of an individual
who has been delegated authonty
commensurate with the responsibiitiies
of the position and who has available
staff personnel knowledgeable in both
fire protection and nuclear safety.

The fire protection program shall
extend the concept of defense-in-depth
to fire protection in fire areas
important to safety, with the following
objectives:

* To prevent fires from starting,

* To detect rapidly, control, and
extinguish promptly those fires that do
ocour,

* To provide protection for structures,
systems, and components, needed for
safe shutdown so that a fire that is not
promptly extinguished by the fire
suppression activities will not prevent
the safe shutdown of the plant.

CHANGE SUMMARY
DOCUMENT
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B Fire hazards analysis

A fire hazards analysis shall be
performed by gualified fire protection
and reactor systems engineers to (1)
constder potential in situ and transient
fire hazards,

(2) determine the consequences of fire
in any location in the piant on the
ability to safely shut down the reactor
or ¢n the ability to mimmize and
control the release of radioactivaty to
the environment; and

(3) specify measures for fire
prevention, fire detection, fire
suppression, and fire contamment and
alternative shutdown capability as
required for each fire area containing
structures, systems, and components
important to safety i accordance with
NRC gutdelines and regulations.

{0 CFR SO APPENDIX R -
OPTION B GUIDANCE
DOCUMENT
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OPTION B - ALL LICENSEES

B. Fire hazards analysis

A fire hazards analysis shall be
performed by qualified fire protection
and reactor systems engineers to (1)
consider potential in situ and transient
fire hazards;

(2) determune the consequences of fire
in any location in the plant on the
ability to safely shut down the reactor
or on the ability to minimize and
control the release of radioactivity to
the environment; and

(3) specify measures for fire
prevention, fire detection, fire
suppression, and fire containment and
shutdown capability as required for
each fire area containing structures,
systems, and components necessary to
achieve and maintain safe shutdown.

CHANGE SUMMARY
DOCUMENT

B. Fire hazards analysis

“Alternative shutdown” references
were removed since the overall ntent
to provide redundancy or diversity in
shatdown methods 1s reflected
throughout Option B

The genenic statement regarding
compliance to NRC guidelines and
regulations in the ongmal Appendix R
was removed since it is non-specific.
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C. Fire prevention features

Fire protection features shall meet the
following general requirements for all
fire areas that contain or present a fire
hazard to structures, systems, or
components important to safety

1. In situ fire hazards shall be
wdentified and suitable protection
provided

2. Transient fire hazards associated
with normal operation, maintenance,
repaw, or modification activities shall
be idennfied and eliminated where
possible.

Those transient {ire hazards that can
not be ehiminated shall be controlled
and suitable protection prowvided.

186 CFR 50 APPENDIX R -
OFTION B GUIDANCE
DOCUMENT
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€. Fire prevention features

Fire protection features shall meet the
following general requirements for all
fire areas that contain or present a fire
hazard to structures, systems, or
components important to safety, as
necessary, to assure safe plant
shutdown in the event of a fire is
achieved and maimntained.

L. In situ fire hazards shall be
identified and suitable protection
provided.

2. Transient fire hazards associated
with normal operation, maintenance,
repair, or modification activities shall
be dentified and eliminated where
possibie.

Thoese transient fire hazards that can
not be eliminated shall be controlled
and suitable protection provided.

10

CHANGE SUMMARY
DOCUMENT

C. Fire prevention features

General sections at thys regulation
covered i much more detai! in Section
tf have been deleted to avoid
redundancy.

The intent of assuring safe plamt
shutdown n the event of a fire has
heen highhighted in Option B.
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3. Fire detection systems, portable
extinguishers, and standpipe and hose
stations shall be installed.

4. Fire bamers or automatic
suppression systems or both shall be
installed as necessary to protect
redundant systems or components
necessary for safe shutdown.

5. A site fire brigade shall be
established, trained, and equipped and
shall be on site at all nmes.

6. Fire detection and suppression
systems shall be designed, instalied,
maintained, and tested by personnei
properly qualified by experience and
training in fire protection systems

10 CFR SO APPENDIX R —
OPTION B GUIDANCE
DOCUMENT

Cede of Federal Regulstions
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OPTION B - ALL LICENSEES

3 Surveillance procedures shall be
established to ensure that fire bamers
are in place and that fire suppression
systems are capable of performing
thewr intended funchions.

CHANGE SUMMARY
DOCUMENT
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JANUARY 1, 1979

7. Surveillance procedures shall be
established to ensure that fire barners
are in place and rhat firr suppression
svstems and con pon-ats are operable

D Altemative or dedicated shutdown
capabibity

in areas where the fire protection
features cannot ensure safe shutdown
capabiiity in the event of a fire in that
area, alternative or dedicated safe

shutdown capability shall be provided.

Code of Federal Regulations 10 CFR 50 APPENDIX R -
APPENDIX R — FIRE OPTION B GUIDANCE
PROTECTION PROGRAM FOR DOCUMENT

NUCLFEAR POWER FACILITIES

OPTION B — ALL LICENSFES
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11l SPECIFIC REQUIREMENTS

A Water supplies for fire suppression
systems

Two separate water supplies shall be
provided to furmish necessary water
volume and pressure to the fire mam
loo, Each supply shali consist of a
stosage tank, pump, piping, and
appropnate 1solation and control
valves. Two separate redundant
suctions n one or more intake
structures from a large body of water
(river, lake, etc ) wall satisfy the
requurement for two separated water
storage tanks. These supplies shall be
separated so that a failure of one

supply will not result in a failure of the

other supply

Code of Federal Regulations
APPENDIX R - FIRE
PROTECTION PROGRAM FOR
NUCLEAR POWER FACILITIES

OPTION B -- ALL LICENSEES

Hi. SPECIFIC REQUIREMENTS

A water supphies for fire suppression
systems

Two redundant water supplies shall be
provided to furnish necessary water
volume and pressure to the fire main
system. Either redundant suctions
from a singie large body of water or
redundant water storage tanks may be
empioyed ir meeting this requirement.
These supplies shall be situated such
that a failure of one supply will not
result in a failure of the other supply.
Each supply of the fire water
distribution system shall be capable of
prowviding the maximum expected
water demands as justified by an
assessment of the fire hazards in the
area

160 CFR 50 APPENDIX R -
OPTION B GUIDANCE
DOCUMENT

13

I SPECIFIC REQUIREMENTS

A Water supplies for fire suppression
systems

Each supply shall consist of a storage
tank, pump, piping, and appropniate
isolation and control valves. Two
separate redundant sucticns in one or
more intake structures from a large
body of water (lake, niver, etc.) will
satisfy the requirement for two
separated water storage tanks.

CHANGE SUMMARY
DOCUMENT

1. SPECIFIC REQUIREMENTS

A Water supplies for fire suppression
systems

Time requirements for water supplies
must reflect actual anticipated fire
hazards. General termmology was
used to allow lantude in design 1o
comply with the water supply
redundancy requirement. System
design specifics have been mcluded in
the guidance document.
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Each supply of the fire water
distnbution system shall be capable of
providing for a pertod of 2 hours the
maxunum expected water demands as
determined by the fire hazards analysis
for safety-related areas or other areas
that present a fire exposure hazard to
safety-related areas

When storage tanks are used for
combined service-water/fire-water uses
the eunimum volume for fire uses shall
be ensured by means of dedicated
tanks or by some physical means such
as a vernical standpipe for other water
service

16 CFR 50 APPENDIX R -
OPTION B GUIDANCE
DOCUMENT
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OPTION B — ALL LICENSEES

Other water systems used as one of the
two fire water supplies shall be
permanently connected to the fire main
system and shall be capable of
automatic alignment to the fire man
system. Pumps, controls, and power
supplies in these systems shall satisfy
the requirements for the main fire
pumps.

The use of other water systems for fire
protection shall not be incompatible
with their functions required for safe
piant shutdown  Failure of the other
system shall not degrade the fire main
system.

14
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Admnistrative controls, including
locks for tank outlet valves, are
unacceptable as the only means to
ensure minmmum water volume.

Other water systems used as one of the
two fire water supplies shall be
permanently connected to the fire main
system and shall be capable of
automatic alignment to the fire main
system. Pumps, controls, and power
suppltes in these systems shall satisfy
the requirements for the main fire
pumps  The use of other wawer
systems for fire protection shall not be
incompatble with their functions
required for safe plant shutdown
Fatlure of the other system shall not
degrade the fire main system.

Code of Federal Regulations 18 CFR 50 APPENDIX R —
APPENDIX R - FIRE OPTION B GUIDANCE
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NUCLEAR POWER FACILITIES

OPTION B - ALL LICENSEES

15

CHANGE SUMMARY
DOCUMENT



Code of Federal Regulations
APPENDIX R — FIRE
PROTECTION PROGRAM FOR
NUCLEAR POWER FACILITIES

OPTION A — PLANTS LICENSED
TO OPERATE PRIOR TO
JANUARY 1, 1979

B Sectional isolation valves

Sectional isolation va'ves such as post
indicator valves or k:y operated valves
shall be installed w the tire 1310 loop
to permit isolation of portions of the
fire main loop for mamntenance or
reparr without interrupting the entire
water supply

€ Hydrant isolation valves

Valves shail be instalied to permit
isolation of outside hydrants from the
fire mam for maintenance or repair
without interrupting the water supply
to automatic or menual fire
SUPPrEsSton systems in any area
contaming or presenting a fire hazard
to safety-related or safe shutdown

cquipment.

[ ST,

190 CFR 30 APPENDIX 1 —
OPTION B GUIDANCE
DOCUMENT
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B. Sectional isolation valves

Sectional 1solation valves such as post
indicator valves or key operated valves
shall be installed in the fire man loop
to permit isolation of port. 1s of the
fire main loop for maiutenance or
repair without interrupting the entire
water supply.

C. Hydrant i1solation valves

Valves shall be installed 1o permit
1solation of external plant hydrants
from the fire main for mantenance or
repair without interrupting the water
supply to automatic or manual fire
SUppression systems in any area
containing or presenting a fire hazard
to safe shutdown equipment.

16
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D Manual fire suppression D. Manual fire suppression D Manual fire suppression D Manuai fire suppression

Standpipe and hose systems shall be Standpipe and hose systems shall be Since hoses are available that are not Wording regarding standpipes and
installed so that at least one effective  installed and maintained so that at least prone to deterioration or rupture during  hose stations inside containment has

hose stream will be able to reach any  one effective hose stream will be able  use, these guidelines provids test been removed  Regulation as wnitten

locanon that contains or presents an to reach any location that contamns or  frequencies consistent with hydrostatic  1s performance based and allows for an

exposure fire hazard to structures, presents a fire hazard to structures, test frequencies for all water based evaluation to determine sustable

systems, or components important to systems, or components important {o suppression systems (NFPA 25). locations of supply taps.

safety safety as necessary to ensure safe plant Maintenance of hoses has been

shutdown. included in this subsection. Guidance

from NUREG 0800 has been included
in the Ootion B guidance document

Access to permut effective functioning  Access to permit effective functioning  The following test criteria shall be
of the fire brigade shall be provided to  of the fire brigade shall be provided to  implemented to ensure hoses are

all areas that contain or present an all areas that contamn o+ present a fire  maintained to perform as indicated in
exposure fire hazard to structures, hazard 1o structures, systems, or this subsection.
systems, or components important tc components important to safety that Cotton jacketed lined rubber hoses:
safety could impact successful safe plant fire hose shall be hydrostatically tested
shutdown. at a pressure of 150 psi or 50 psi above
maximum fire man pressure,
whichever is greater.

17
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Standpipe and hose stations shall be
mside PWR containments and BWR
containments that are not inerted
Standpipe and hose stations side
contarmment may be connected to a
high quality water supply of sufficient
quannty and pressure other than the
fire man loop if plant-specific features
prevent extending the fire main supply
inside containment. For BWR
drywells, standpipe and hose stations
shall be placed outside the dry well
adequate lengths of hose to reach any
location inside the dry well with an
effective hose stream.

Code of Federal Regulations i
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Hose stored in outside hose houses
shall be tested anncally Interior
standpipe hose shall be tested every
three vears

All other hoses: fise hose shall be
hydrostatically tested at a pressure of
150 psi or 50 ps1 above maximum fire
main pressure, whichever is greater, 10
years afier the original installation and
every 5 years thereafter; or, vendor
recommended test frequency
Spnnkler systems and manual hose
station standpipes should have
connections to the plant underground
water main so that a single active
faiiure or 3 crack in a moderate energy
line cannot impair both the pnmary
and backup fire suppression systems
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Altemnatively, headers fed from each
end are permitted inside buildings to
supply both sprinkler and standpipe
systems, provided steel piping and
fittings meeting the requirements of
ANSI B31.1, "Power Piping,” 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.

When provided, such headers are
considered an extension of the yard
main system. Each spnnkier and
standpipe system should be equipped
with OS&Y (outside screw and yoke)
gate valve or other UL or FM approved
shut-off valve and waterflow alarnm
Safety-related equipment that does not
iself require sprinkler water fire
protection but is subject to
unacceptable damage if sprayed or
wetted by sprinkler water discharge
shoul { be protected by water shields or
baflles

i9
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Control and sectionalizing valves in
the fire water systems should be
electrically supervised or
administratively controlled. The
electrical supervision signat should
mndicate in the control room All valves
n the fire protection system should be
periodically checked to venfy position
(see NFPA 26, "Supervision of
Valves").

Fixed water extinguishing sysiems
should conform to requirements of
appropnate standards such as NFPA
13, "Standard for the Installation of
Sprinkler Sysicms, " and NFPA 15,
“Standard for Water Spray Fixed
Systems "
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interior plant manual hoses should be
abie to reach any location that
contains, or could present a fire
exposure hazard to, safe shutdown
equipment with at least one effective
hose stream To accomplish this,
standpipes with hose connections
equipped with a maximum of 100 fect
of 1-1/2-inch woven-jacket, lined fire
hose and suitable nozzles should be
provided in all buildings on all floors,
as needed to assure availability of
equipment necessary for safe plant
shutdown in the event of a fire

21
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Individual standpipes should be at least
4 inches in diameter for multiple hose
connections and 2-1/2 inches in
diameter for single hose connections
These systems should conform to the
requirements of NFPA 14, "Standpipe
and Hose Systems,” for sizing,
spacing, and pipe support
requirements.

Hose stations should be located as
dictated by the fire hazard analysis to
facilitate access and use for fire
fighting operations. Altemative hose
stations should be provided for an area
if the fire hazard could block access to
a single hose station serving that area

22
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Provisions should be made to supply
water at least to standpipes and hose
connections for manual fire fighting in
areas containtng equipment required
for safe plant shutdown in the event of
a safe shutdown earthquake. The
piping system serving such hose
stations should be analyzed for SSE
loading and should be provided with
supports to ensure system pressure
integnty. The piping and valves for
the portion of hose standpipe system
affected by this functional requirement
should, at a minimum, sansfy ANS!
B31.1, "Power Piping "
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The water supply for this condition
may be obtained by manual operator
actuation of valves i a connection to
the hose standpipe header fiom a
normal seismic Category | water
system such as the essential service
water system. The cross connection
should be (a) capable of providing
flow to at least two hose stations
(approximately 75 gpm per hose
station), and (b) designed to the same
standards as the seismic Category i
water system; it should not degrade the
performance of the seismic Category |
water system. The proper type of hose
nozzle to be supplied to each area
should be based on the fire hazard
analysis.
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The usual combination =pray/straight-
stream nozzle should not be used in
areas where the straight stream can
cause unacceptable mechanical
damage. Fixed fog nozzles should be
provided at locations where high-
voltage shock hazards exist. Al hose
nozzles should have shut-off
capability (Guidance on safe
distances for water application to live
electnical equipment may be found in
the "NFPA Fire Protection
Handbook.")

Centatn fires, such as those involving
flammable liquids, respond well to
foam suppression. Consideration
should be given to use of mechanical
low-expansion foam systems, high-
expansion foam generators, or aqueous
film-forming foam (AFFF) systems,
including the AFFF deluge system.
These systems should comply with the
requirements of NFPA 11, NFPA 11A,
NFPA 11B, and NFPA 16, as
applicable.
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E. Hydrostatic hose tests

Fire hose shall be hydrostatically
tested at a pressure of 150 psi or 50 psi
above maximum fire main operating
pressure, whichever is greater. Hose
stored i outside those houses shall be
tested annually  Interior standpipe
hose shall be tested every three years.

¥ Automatic fire detection

Automatic fire detection systems shall
be instalied 1 all areas of the plant that
contain or present an exposure fire
hazard to safe shutdown or safety-
related systems or components. These
fire detection systems shall be capable
of operating with or without offsite

power.

Caode of Federa! Regulations
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E Intentionally left blank

F. Automatic fire detection F. Automatic fire detection
Automatcc fire detection capability
shall be installed n areas of the plant
that contain or present any fire hazard
to safe shutdown svstems or
components, as determined by fire
safety analyses of these areas. These

Fire detection systems shou!ld comply
with the requirements of Class A
systems as defined in NFPA 72D,
“Standard for the Installation,
Maintenance, and Use of Proprietary
Protective Signaling Systems, " and

fire detection capabilities shali be Class [ circuits as defined i NFPA 70,
capable of operating with or without "National Electrical Code "
offsite power.

Fire detectors should be selected and
installed in accordance with NFPA
72E, "Automatic Fire Detectors "
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E Hydrostatic hose tests

Hose maintenance goals are included
m H1L.D of Option B. Prescriptiveness
of maintenance activities is included in
HLD of the gmdance document
Specific test requirements are found in
the guidance document and have been
updated to reflect new developments ‘n
hose design

F. Automatic fire detection

Detection requirements are maintained
in those areas of the plant that are
needed to assure safe plant shutdow

in the event of a fire , ° t
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Pre verational and penodic testing of
pulsed line-type heat detectors should
demonstrate that the frequencies used
will not affect the actuation of
protective relays in other plant
systems

Fire detection systems should give
audible and visual alarm and
annunciation in the control room
Where zoned detection systems are
used in a given fire area, local means
should be provided to identify which
detector zone has actuated. Local
audible alarms should sound in the fire
area. Fire alarms should be distinct
and umique so they will not be
confused with any other plant system
alarms.
Prnimary and secondary power supplies
should be provided for the fire
detection system and for electrically
operated valves for automatic
SUPPression systems.
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(. Fire protection of safe shutdown
capabihty

1 Fire protection features shall be
provided for structures, systems, and
components important to safe
shutdown  These features shall be

capable of liniting fire damage so that.

Code of Federal Regulations
APPENDIX R - FIRE
PROTECTION PROGRAM FOR
NUCLEAR POWER FACILITIES

OPTION B — ALL LICENSEES

G. Fire protection of safe shutdown
capabiiity

A fire protection program shall be
instituted to ensure the availabiiity of
sufficient equipment to provide for
safe shutdown in the event of a fire.

t
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Such primary and secondary power
supplies should satisfy provisions of
Section 2220 of NFPA 72D.

G. Fire protection of safe shutdown
capabulity

Provide engineening analysis or
engineenng safety analysis utihzing
any combination of the methods
indicated below, as appropniate, such
that the leve! of any of the fire
protection variables/methods listed in
H1.G applied appropnately addresses
the fire hazard of concern for a given
fire area.

CHANGE SUMMARY
DOCUMENT

G. Fire protection of safe shutdown
capabthity

All prescriptiveness has been removed
from the oniginal regulation. Option B
focuses on performance based
considerations to ensure safe shutdown
by assessments utilizing effective
combination of the fire protection
vanizbles identified in the new
regulation.
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a One tan of systems

necessary to achieve and maintain hot

shutdown condittons from either the
control room or emergency control
station(s} 1s free of fire damage; and

b. systems necessary to achieve

and mautain cold shutdown from
either the control room or emergency
control station(s) can be repared
within 72 hours.
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Engmneening analysis or engineenng
and probabilisuc safety assessment
should be used to provide a technical
understanding of fire hazards in a2
particular fire area and to determine
appropnate combinations of fire
bamers, physical separation. fire
detection, fixed or automatic fire
suppression, manual actions,
repairs/replacements, and
administrative controls necessary to
ensure the avatlability of this

equipment.

10 CFR SO APPENDIX R -
GPTION B GUIDANCE
DOCUMENT

A "Fire induced Vulnerability
Evaluation (FIVE) Methodology”,
EPRI TR-100370, Apn! 1992 (in
whole or in part)

CHANGE SUMMARY
DOCUMENT

This change captures the philosophies

inherent in GL 86-10 and the
Appendix R exemptions granted



Caode of Federal Regulations
APPENDIX R — FIRE
PROTECTION PROGRAM FOR
NUCLEAR POWER FACILITIES

OPTION A — PLANTS LICENSED
TO OPERATE PRIOR TO
JANUARY 1, 1979

2 Except as provided for in paragraph
G 3 of this section, where cables or
equipment, including associated non-
safety circuits that could prevent
operation or cause maloperation due to
hot shorts, open circuits, or shorts fo
ground, of redundant trains of systems
necessary to achieve and maintain hot
shutdown conditions are located within
the same fire arca outside of prnimary
containment, one of the following
means of ensuning that one of the
redundant tramns 1s free of fire damage
shall be provided:

a. Separation of cables and
equipment and associated norn-safety
circuits of redundant trains by a fire
barmier having 3-hour rating.  Structural
steel forming a part of or supporting
such fire barmers shall be protected to
provide fire resistance equivalent to
that required of the bamier,

.
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Redundant shurdown paths shali be B. Fire PSA

chosen with consideration for the
effects of damage from fire
suppression activities or rupture or
mnadvertent operation of fire
suppression systems.

C Genenc Letter 86-10
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b. Separation of cables and
equipment and associated non-safety
circuits of redundant trains by a
honzontal distance of more than 20
feet with no intervening combustible or
fire hazards. In addition, fire deiectors
and an automatic fire suppression
system shall be installed in the fire
area, or

¢. Erclosure of cable and
equipment and associated non-safety
circunts of one redundant train in a fire
bamer having a 1-hour rating. In
addinion, fire detectors and an
automatic fire suppression system shall
be mnstalled i the fire area;
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Inside non-inerted containments one of
the fire protection means specified
above or one of the following fire
protection means shall be provided.

d Separaticn of cables and
equipment and assoc'ated non-safety
circwts of redundant (rainc by 2
hornzontal distance of more than 20
feet wrth no intervening combustibles
or fire hazards;

e Installation of fire detectors
and an automatic fire suppression
system in the fire area; or

f Separation of cables and
equipment and associated non-safety
circuits of redundant trains by a non-
combustible radiant energy shield.

3. Alternative or dedicated shutdown
capability and its associated circuits, 2-
/ mndependent of cables, systems or
components in the area, room or zone
under consideration, shall be provided:

Code of Federal Regulations 10 CFR 50 APPENDIX R -
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NUCLEAR POWER FACILITIES

OPTION B - ALL LICENSEES
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a Where the protection of
systems whose function is required for
hot shutdown does not satisfy the
requirement of paragraph G 2 of thus
sechion, or

b Where redundant trains of
systems required for hot shuidown
located in the same fire area may be
subject to damage from fire
suppression activities or from the
rupture or inadvertent operation of fire
suppression sysiems

In addition, fire detection and a
fixed fire suppression system shail be
mstailed in the area, room, or zone
under consideration.
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i Fire bngade

A site fire brigade trained and
equipped for fire fighting shall be
established to ensure adequate manual
fire fighting capability for all areas of
the plant contaiming structures,
systems, or components important to
safety.

The fire brigade shali be at least five
members on cach shift. The brigade
leader and at least tow brnigade
members shall have sufficient training
i or knowledge of plant safety-related
systems to understand the effects of
fire and fire suppressants on safe
shutdown capability.

Code of Federsl Regulations
APPENDIX R — FIRE
PROTECTION PROGRAM FOR
NUCLEAR POWER FACILITIES

OPTION B —~ ALL LICENSEES

H. Fire bngade

A site fire brigade t.ained and
equipped for fire fighting shall be
establishied to ensure adequate manual
fire fighting capability for all areas of
the piant containing structures,
systems, or components important to
safety, as necessary, to assure safe
plant shutdown in the event of a fire.
Traming shall include initial and
routine practical tramng, drilis, and
demonstration to fight live fires.
Training records shail be maintained
by the licensee for at least 3 years.

10 CFR 50 APPENDIX R —
OPTION B GUIDANCE
DOCUMENT

H_ Fire brigade

The fire bnigade shail be compnsed of
at least five members on the site on
each shift  The bnigade leader and at
least two brigade members shall have
sufficient training in or knowledge of
plant safety-related systems to
understand the effects of fire and fire
suppressants on safe shutdown
capability.

The qualification of fire brigade
members shall include an annual
physical examination to determine
their ability to perform strenuous {ire
fighting activities. The shifi supervisor
shall not be a member of the fire
brigade. The brigade leader shall be
competent to assess the potential safety
consequences of a fire and advise
control rcom personnel.

CHANGE SUMMARY
DOCUMENT

. Fire bngade

Prescriptiveness was removed to the
guidance document. Troimng
requirements were added to this
subsection, with specifics from the
onginal Appendix R added to the
gutdance document

Record maintenance recention
requirement 1s judped to be imporntant
in allowing NRC to assure themselves
that tramng program employed is
adequaie. Relative puidance from
NUREG 0800 regarding fire protection
programs has been added to the
guidance document.
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The quahification of fire bngade
members shall include an annual
physical examination to determine
their ability to perform strenuous fire
fighting activaties.

The shift supervisor shall not be a
member of the fire bngade. The
brigade leader shall be competent to
assess the potential safety
consequences of a fire and advise
control room personnel,

Such competence by the brigade leader
may be evidenced by possession of an
operator’s license or equivalent
knowledge of plant safety-related
systems
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Such competence by the brigade leader
may be evidenced by possession of an
operaior’s license or equivalent
knowledge of piant safe shutdown
systems for plant fires.

The mintmum equipment provided for
the brigade shall consist of personal
protective equipment such as turnout
coats, boots, gloves, hard hats
emergency communications
cquipment, portable lights, portable
ventilation equipment, and portable
extinguishers.

Self contained breathing apparatus
using full-face positive-pressure masks
approved by NIOSH (National Institute
for Occupational Safety and Healih --
approval formerly given by the U S.
Bureau of Mines) shall be provided for
fire brigade, damage control, and
control room personnel.
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The minimuin equipment provided for
the brigade shali consist of personal
protective equipment such as tumout
coats, boots, gloves, hard hats,
emeTgency communications
equipment, portable hights, poriable
ventilation equipment. and portable
extinguishers.

Self-contained breathing apparatus
using full-face positive-pressure masks
approved by NIOSH (National Institute
for Occupational Safety and Health --
approval formerly given by the U.S.
Bureau of Mines) shail be provided for
fire bnigade, damage coatrol, and
control room personnel At feast {0
masks shall be available for fire
brigade personnel.
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At least 10 masks shall be available for
fire brigade personnel. Control room
personnel may be fumished breathing
air by a manifold system piped from a
storage reservoir if practical. Service
or rated operating life shall be a
rmmmuam of one-half hour for the self-
contained units.

At least a |-hour supply for breathing
air in extra bottles shall be located on
the plant site for each unut of self-
contained breathing apparatus. In
addition, an onsite 6-hour supply of
reserve air shall be provided and
arranged to permit quick and complete
replenishment of exhausted air supply
bottles as they are returned. if
compressors are used as a source of
breathing air, only units approved for
breathing air shal! be used
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Control room personne! may be
fumished breathing ar by a mamfold
system piped from a storage reservoir
if practical. Service or rated operating
hie shall be a mmimum of one-half
hour for the =lf-contaned units.

At least a 1-hour supoly of breathing
air i extra bottles shall 1= located on
the piant site for each umt of scif-
contammed breathing apparatus. In
addition, an onsite 6-hour supply of
reserve air shall be provided and
arranged to permit quick and compleie

2-/ Altemative shutdown capability is
provided by re-routing, relocating or
modification of existing systems;
dedicated shutdown capability is
provided by installing new structures
and systems for the funcnion of post-
fire shutdown.

Code of Federsl Regulations 10 CFR S0 APPENDIX R — CHANGE SUMMARY
APPENDIX R — FIRE OPTION B GUIDANCE DOCUMENT
PROTECTION PROGRAM FOR DOCUMENT

NUCLEAR POWER FACILITIES

OPTION B - ALL LICENSEES

Special care must be taken to locate the
compressor it areas free of dust and
contaminants. The plant fire brngade
positions should be responsible for
fighting fires.

The authonty and responsibility of
each fire brigade position relative to
fire protection should be clearly
defined.

The responsibilines of each fire
brigade position should comrespond
with the acticns reguired by the fire
fighting procedures.

The responsibilities of the fire bnigade
members under normal plant
conditions should not conflict with
their responsibilities dunng a fire
emergency.

Fuz brigade traimng  The fire bripade
traiming orogram shall ensure that the
capability 1o fight potential fires is
established and maintained.
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repienishment of exhausted air supply
botles as they are returned. If
compressors are used as a source of
breattang air, only units approved for
breathing air shall be used and the
compressors shall be cperable
assumung a loss of offsite power.

Special care must be taken to locate the

compressor ,m areas free of dust and
contaminants.
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The program shal! consist of an imial
classroom instruction program
followed by penodic classroom
instruction, fire fighting practice, and
fire drills:

I Instruction

2 The initial classroom
instruction shall include:
(1) Indoctrination of the plant fire
fighting plan with specific
wdentification of each mdividual's
responsibilities as a fire brigade
member.
(2)ldentification of the type and
location of fire hazards and associated
types of fires that could occur in the
plant.
{3) The toxic and corrosive
characteristics of expected products of
combusticn that may be encountered
during plant fire fighting conducted to
ensure safe shutdown.
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{4) Identification of the location of /ire
fighting equipment for each fire arca
and famihianzation with the layout of
the plant, including access and egress
routes to each area.

{5) The proper use of available fire
fighting equipment and the correct
method of fighting each type of fire
The types of fires covered should
include fires in energized electnical
equipment, fires in cables and cable
trays, hydrogen fires, fires involving
flammable and combustible liquids or
hazardous process chemicals, fires
resulting from construction or
modifications {welding), and record
file fires

{6) The proper use of communication,
lighting, ventilation, and emergency
breathing equipment.

{7) The proper method for fighting
fires inside burldings and confined
spaces.
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{8) The direction and coordination of
the fire fighting activities (fire bngade
leaders only).

{9) Detarled review of fire fighting
strategies and procedures.

(10} Review of the latest plant
modtfications and cerresponding
changes n fire fighting plans

NOTE: ltems (9) and (10) may be
deleted from the traiming of no more
than two of the non-operations
personnel who may be assigned {o the
fire brigade

b. The instruction shall be provided by
qualified individuals who are
knowledgeable, experienced, and
suitably trained in fighting the types of
fires that could occur in the plant and
n using the types of equipment
available in the nuclear power plant.
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¢. Instruction shall be provided to all
fire brigade members and fire brigade
leaders.

d. Quarterly meetings shall be held for
all brigade members to review changes
in the fire protechion program and
other subjects as necessary

¢. Peniodic refresher training sessions
shall be held to repeat the classroom
instruction program for all brigade
members over a two-year period.
These sessions may be concurrent with
the regular planned meetings

2. Practice

Practice sessions shall be held for each
shift fire bngade on the proper method
of fighting the vanous types of fires
that could occur in a nuclear power
plant.

These sessions shall provide brigade
members with experience in actual fire
extinguishment and the use of
emergency breathing apparatus under
strenuous conditrons encountered in
fire fighting.
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These practice sessions shall be
provided at least once per year for each
fire brigade member.

3. Dnils

a. Fire bngade dnlls shall be
performed 1n the plant so that the fire
brigade can practice as a team.

b. Quarterly drills shall be performed
for each shift fire brnigade. Each fire
bripade member should participate in
each dnll, but must participate n at
least two dnifis per year

A sufficient number of these dnlis, but
not less than one for each shift fire
brnigade per year, shail be unannounced
to determine the fire fighting readiness
of the plant fire bngade, brigade
ieader, and fire protection systems and

equipment.
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Persons planning and authonzing an
announced dnll shall ensure that the
responding shuft fire brigade members
are not aware that a dnll is being
planned until it is begun At least one
drill per year shall be performed on a
“back shift" for each shift fire bngade.
¢. The dnlls shall be pre-planned to
establish the training objectives of the
dnll and shall be critiqued to determune
how weli the training objective have
been met.

Unannounced drills shall be planred
and critiqued by members of the
management staff responsible for plant
safety and fire protection.
Performance deficiencies of 2 fire
brigade or of individual fire bngade
members shall be remedied by
scheduling additional tramning for the
bngade or members.
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Unsatisfactory dnll performance shall
be followed by a repeat dnll within 30
days

d. At 3-year intervals, a randomly
selected unannounced dnll must be
critiqued by qualified individuals
independent of the hicensee’s staff. A
copy of the written report from these
individuals must be available for NRC
review and shall be retained as a
record.

e. Dnlls shall as a minimum include
the following:

{1) Assessment of fire alarm
effectiveness, time required to notify
and assembile fire brigade, and
selection, placement and use of
equipment, and fire fighting strategies.
(2) Assessment of each bngade
member's knowledge of his or ker role
in fire fighting strategy for the area

| assumed to contain the fire.
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Assessment of the brigade member's
conformance with established plant
fire fighting procedures and use of fire
fighting equipment, 1ncluding self-
contained emergency breathing
apparatus, communication equipment,
to the extent practicable.

(3) The simulated use of fire fighting
equipment required to cope with the
sttuation and type of fire seiected for
the dnll. The area and type of fire
chosen for the dnll should differ from
those used in the previous dnli so that
brigade members are tramned in fighting
fires in vanious plant areas.

The situation selected should simulate
the size and arrangement of a fire that
could reasonably occur in the area
selected, allowing for fire development
due to the time required to respond, to
obtain equipment, and organize for the
fire, assuming loss of automatic
suppression capability.
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(4) Assessment of brigade leader's
direction of the fire fighting effort as 1o
thoroughness, accuracy, and
effectiveness.

4. Records

Individual records of training provided
to each fire bngade member, including
drill cnitiques, shall be maintamned for
at least 3 years to ensure that each
member recetves training in all parts of
the training program.

These records of training shall be
available for NRC review. Retraining
or broadened training for fire fighting
within buildings shall be scheduled for
al! those bngade members whose
performance records show

deficiencies
1. Fire brgade training 1. Intentionally left blank. L. Fire bnigade training
The fire bngade traning program shall Requirement io train the brigade and
ensure that the capability to fight associated goals is included in 11 H of
poteniial fires 1s established and Option B Prescniptiveness of training
maintained activities is included n 11 H of the

guidance document.
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The program shall consist of an intal
classroom nstruction program
followed by peniodic classroom
instruction, fire fighting practice, and
fire dnlls:
1 Instruction
a The mmna! classroom instruction
shall include:
(1) Indoctrinaiion of the plant fire
fighiing plan with specific

| identification of each individual's
responsibilities.
(2) Idenufication of the tvpe and

| location of fire hazards and associated

| types of fires that ceuld cccur in the

| plant.

| {3) The toxic and corrosive

| charactenstics of expected products of

| combustion.
(4) ldentification of the location of fire
fighting eguipment for each fire area
and familianization with the layout of
the plant, including access and egress

\ routes to each area.
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{5) The proper use of available fire
fighting equipment and the correct
method of fighting each type of fire.
The types of fires covered should
wnclude fires in energized eiectrical
equipment, fires in cables and cable
trays, hydrogen fires, fires involving
flammable and combustible hquids or
hazardous process chemacals, fires
resulting f room construction or
modifications (welding), and record
file fires.

{6) The proper use of communication,
lighting, ventilation, an emergency
breathing equipment

(73The proper method for fighting fires
inside butldings and confined spaces.
{8) The direction and coordination of
the fire fighting activities (fire bngade
leaders only).

(9) Detailed review of fire fighting
strategies and procedures.

{iG) Review of the latest plant
modifications and corvesponding
changes in fire fighting plans.

Code of Federal Regulations 10 CFR 56 APPENDIX R —
APPENDIX R — FIRE OFTION B GUIDANCE
PROTECTION PROGRAM FOR DOCUMENT

NUCLEAR POWER FACILITIES

OPTICN B ~ ALL LICENSEES
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NOTE. Mems (9) and (10) may be
deleted from the training of no more
than two of the non-operations
personne! who may be assigned to the
fire bnigade.

b. The instruction shall be provided by
qualified individuals who are
knowledgeable, expenenced, and
suitably tramed in fighting the types of
fires that could occur in the plant and
in using the types of equipment
available in the nuclear power piant

¢ Instruction shall be provided to all
fire bngade members and fire bngade
feaders

d. Regular planned meetings shaii be
heid at least every 3 months for ali
brigade members to review changes in
the fire protection program and other
subjects as necessary

Code of Federa! Regulations 10 CFR 50 APPENDIX R —
APPENDIX R — FIRE OPTION B GUIDANCE
PROTECTION PROGRAM FOR DOCUMENT

NUCLEAR POWER FACILITIES

OPTION B — ALL LICENSEES

49

CHANGE ST MARY
DOCUMEN:

M



Code of Federal Regulstions Code of Federal Regulations 10 CFR S0 APPENDIX R — CHANGE SUMMARY
APPENDIX R — FIRE APPENDIX R — FIRE OPTION B GUIDANCE DOCUMENT
PRUTECTION PROGRAM FOR PROTECTION PROGRAM FOR DOCUMENT

NUCLEAR POWER FACILITIES NUCLEAR POWER FACILITIES

OFTION A — PLANTS LICENSED OPTION B — ALL LICENSEES
TO OPERATE PRIOR TO
JANUARY 1, 1979

e Penodic refresher training sesstons
shall be held to repeat the classroom
mstruction program for all brigade
members over a two-year penod

These sessions may be concurrent with
the regular planned meetings.

2 Pracnce

Practice sesstons shall be held for each
shuft fire brigade on the proper method
of fighting the vanous types of fires
that could occur in a nuclear power
plant

These sessions shall provide brigade
members with experience in actual fire
extingumishment and the use of
emergency breathing apparatus under
strepuous conditions encountered in
fire fighting. These practice sessions
shall be provided at least once per year
for each fire brigade member.

3. Dnlls

a. Fire brigade drills shall be
performed in the piant se that the fire
bngade can practice as a team

. m
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OPTION A — PLANTS LICENSED
TO OPERATE PRIORTO
JANUARY 1, 1979

b. Dnlls shall be performed at regular
intervals not to exceed 3 months for
each shift fire bngade. Each fire
brigade member should participate in
each dnll, but must participate n at
least two dnills per year.

A sufficient number of these dnils, but
not less than one for each shift fire
bripade per vear, shall be unannounced
to determine the fire fighting readiness
of the plant fire brigade, brigade
leader, and fire protection systems and
equipment. Persons planning and
authonzing an unannounced drill shali
ensure that the responding shift fire
brigade members are not aware that a
dnll is being planned unti! it is begun
Unannounced dnills shall not be
scheduled closer than four weeks

Code of Federal Regulations 10 CFR SO APPENDIX R -
APPENDIX R - FIRE OPTION B GUIDANCE
PROTECTION PROGRAM FOR DOCUMENT

NUCLEAR POWER FACILITIES

OPTION B — ALL LICENSEES
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At leasi one dnill per year shall be
performed on a "back shift” for each
shift fire brigade.

¢. T'he dnlls shall be pre-planned to
establish the training cbjectives of the
dnll and shall be eritiqued to detenmine
how weli the training objectives have
been met

Unannounced drills shall be planned
and cntiqued by members of the
management stafl responsible for plant
safety and fire protection.

Performance deficiencies of a fire
brigade or of individual fire bngade
members shall be remedied by
scheduling additional training for the
brigade of members. Unsatisfactory
drill performance shall be followed by
a repeat dnil within 30 days

10 CFR S0 APPENDIX R —
OPTION B GUIDANCE
DOCUMENT
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d At 3-year intervais, a randomly
selected unannounced dnil must be
critiqued by qualified individuals
independent of the licensee's staff. A
copy of the wnitten report from these
mdividuals must be available for NRC
review and shall be retained as a
record as specified in section {11 4 of
this appendix.

¢. Dnlls shall as a minimum include
the followng:

(1) Assessment of fire alarm
effectiveness, ime required to notify
and assemble fir: brigade and
selection, placement and use of
equipment, and fire fighting strategies.
{2) Assessment of each brigade
member's knowledge of his or her rele
in the fire fighting strategy for the area
assumed to contain the fire.

Code of Federal Regulations 16 CFR 50 APPENDIX R —
APPENDIX R - FIRE OPTION B GUIDANCE
PROTECTION PROGRAM FOR POCUMENT

NUCLEAR POWER FACILITIES

OPTION B - ALL LICENSEES
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JANUARY 1, 1979

Assessment of the bngade member's
conformance with established plant
fire fighting procedures and use of fire
fighting equmpment, includiog self-
contamned emergency breathing
apparatus, communication eguipment,
and ventilation equipment, to the
extent practicable

{3) The simulated use of fire fighting
equipment required to cope with the
situation and type of fire selected for
the dnill. The area and type of fire
chosen for the dnit should differ from
those used in the previous drill so that
brigade membess ave trained in fighting
fires in vanous plant arcas.

The situation selected should simulate
the size and arrangement of 2 fire that
could reasonably occur in the area
selected, allowing for fire development
due to the time required to respond, to
obtain equipment, and organize for the
fire, assuming loss of automatic
suppression capability.

Code of Federal Regulations 19 CFR 50 APPENDIX R -

APPENDIX R — FIRE OPTION B GUIDANCE
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TO OPERATE PRIOR TO
JANUARY 1, 1979

(4) A: essment of brigade leader's
directicn of the fire fighting effort as to
thorov ghness, accuracy and
effectiveness

4 Records

individual records of training provided
to each fire brigade member, including
dnill entiques, shall be maintained for
at least 3 years to ensure that cach
member receives training in all parts of
the traiming program.

These records of training shall be
avaifable for NRC review. Retraining
or broadened training for fire fighting
within buildings shall be scheduled for
all those brigade members whose
performance records show

deficiencies

} Emergency lighting

Code of Federal Regulations 10 CFR 50 APPENDIX R -
APPENDIX R - FIRE OPTION B GUIDANCE
PROTECTION PROGRAM FOR DOCUMENT

NUTLEAR POWER FACILITIES

OPTION B - ALL LICENSEES

! Emergency lighting J. Emergency lighting
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TO OPERATE PRIOR TO
JANUARY 1, 1979

Emergency lighting units with at least

an 8-hour battery power supply shall
be provided in all areas needed for
operaticn of safe shutdown equipment
and 1 access and egress routes thereto

Code of Federal Regulations
APPENDIX R — FIRE
PROTECTION PROGRAM FOR
NUCLFAR POWER FACILITIES

OPTION B - ALL LICENSEES

Emergency lighting umits shall be
provided with sufficient capacity to
allow for any necessary manual

operation of safe shutdown equipment
and for access and egress routes
thereto, where the postulated fire may
result in the loss of normal and
essential lighting

10 CFR SO APPENDIX R -
OPTION B GUIDANCE
DOCUMENT

Emergency lighting units assessed to
be required by the licensee shall have
avaiiable power sources for the time
penod actions need to be taken to
satisfy this subsection of the
regulation.

in lteu of timeline calculations, the
licensee may conservatively assume
loss of normal and essential hghting
will not exceed the plant’s Station
Blackout (SBO) timeline.

Lighting intensities shail be such that
operators can perform required
functions to achieve and maintain hot
shutdown as demonstrated by using
cither fixed or portable lighting units.
Lighting units shall be appropriately
mamntained to ensure avaiability when
needed for the durations required, as
documented in the plant's fire
protection program documentation

packages.
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Prescriptiveness was replaced with
performance based wording, allowing
licensee to assess fire hazards and
associated loss of highting scenanos

Option B guidance document sets a
bounding time limit to a LOOP 1o
conservatively reflect plant specific
Station Blackout evaluatior n hieu of
detailed fire hazards evaluation
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TO OPERATE PRIOR TO
JANUARY 1, 1979

K. Administrative controls

Admimistrative controls shall be
established to minimize fire hazards in
areas containg structures, systems,
and components important to safety.
These controls shall establish
procedures to:

Code of Federal Regulations
APPENDIX R - FIRE
PROTECTION PROGRAM FOR
NUCLEAR POWER FACILITIES

OPTION B - ALL LICENSEES

K. Administrative controls

Administrative controls shall be
established to minimize fire hazards in
areas containing structures, systems,
and componenis necessary to achieve
and mamtain safe shutdown in the
event of a fire

10 CFR 56 APPENDIX R -
OPTION B GUIDANCE
DOCUMENT

Operators shall be trained as to the
location and amount of portabls
lighting units necessary to conduct
required manual actions

Credit may be taken for normal
lighting sources if it can be
demonstrated by analysis that circuits
will nat be lost as a result of a fire.

K. Administrative controls

These controls shall estabiish
procedures to:
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K. Admunistrative controls

Prescniptiveness removed to gumidance
document. Relevant NUREG 0800
gurdance regarding fire protection
programs has been included i the
guidance document.
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1. Govern the handhing and himitation
of the use of erdinary combustible
matenals. combustible and flammable
gases and hiquids, high efficiency
particulate air and charcoal filters, dry
ion exchange resins, or other
combustible supplies in safety-related
areas

2 Prohibit the storage of combustibles
in safety-related areas or establish
designated storage areas with
appropniate fire protection.

3. Govern the handling of and limit
transient fire loads such as combustble
and flammable liquids, wood and
plastic products, or other combustible
matenals in buildings containing
safety-related systems or equipment
dunng all phases of operating, and
especially duning maintenance,
modification, or refucling operations.

Cede of Federa! Regulations
APPENDIX R - FIRE
PROTECTION PROGRAM FOR
NUCLEAR POWER FACILITIES

OPTION B - ALL LICENSEES

Measures shall be established to
govern the use, storage, and disposal of
in situ and transient combustible and
flammable matenials, control the use of
ignitien sources, review proposed work
activities to ideniify potential fire
hazards and assure appropriate fire
prevention is applied, perform periodic
fire prevention inspeciions, and plan
for fire emergencies.

10 CFR 50 APPENDIX R -
OPTION B GUIDANCE
DOCUMENT

CHANGE SUMMARY
DOCUMENT

1. Govern the handling and limitation
of the use of ordinary combustible
matenals, combustible and flammable
gases and liquids, high efficiency
particulate air and charcoal fiiters, dry
ion exchange resins, or other
combustible supplies n areas
containing safe shutdown equipment

2. Prohibit the storage of combustibles
in areas containing safe shutdown
equipment or establish designated
storage areas with appropnate fire
protection.

3. Govern the randling of and limit
transient fire loads such as combustible
and flammable liquids, wood and
plastic products, or other combustible
materials in butidings contamning safe
shutdown systems or equipment dunag
all phases of operating, and especiaily
during maintenance, modification, or
refueling operations.
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4. Designate the onsite staff member
responsible for the in-plant fire
protection review of proposed work
activities to identify potential transient
fire hazards and specify required
additional fire protection in the work
activity procedure

5. Govern the use of ignition sources
by use of a flame permut system to
control welding, flame cutting,
brazing, or soldenng operations. A
separate permut shall be issued for each
area where work is to be done.

If work continues over more than one
shift, the permit shail be valid for not
more than 24 hours when the plant is
operating or for the duration of a

particular job duning plant shutdown.

Code of Federal Regulations 1D CFR SO APPENDIX R — CHANGE SUMMARY
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4. Designate the ansite staff member
responsible for the in-plant fire
protection review of proposed work
activities to identify potential transient
fire hazards and specify required
additional fire protection in the work
activity procedure.

5. Govern the use of ignition sources
by use of a flame permit system to
control welding, flame cutting,
brazing, or soldering operations. A
separate permit shall be issued for each
area where work is to be done. If work
continues over more than one shift, the
permut shall be valid for not more than
24 hours when the plant is operating or
for the duration of a particula- job
dunng plant shutdown

6. Control the removal from the area of
all waste, debris, scrap, oil spills, or
other combust:bles resulting from the
work activity immediately following
completion of the activity, or at the end
of each work shift, whichever comes
first.
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6 Control the removal from the area of
ali waste, debuis, scrap, oil spills, or
other combusnibles resulting from the
work activity immediately following
completion of the activity, or at the end
of each work shift, whichever comes
first

7. Maintain the penodic housekeeping
mspechons to ensure continued
comphiance with these administrative
controls

Code of Federal Regulations 10 CFR 50 APPENDIX R — CHANGE SUMMARY
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7. Maintain the periodic housekeeping
nspections to ensure continued
compliance with these admmistrative
controls.

8. Control the use of specific
combusttbles in areas where safe
shutdown can be impaired.  All woed
used in areas where safe shutdown can
be impaired dunng maintenance,
modification, or refucling operations
(such as lay-down blocks or
scaffolding) shall be treated with a
flame retardant
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TO OPERATE PRIORTO
JANUARY 1, 1979

8. Control the use of specific
combustibles in safety-related areas
dunng maintenance, mod:fication, or
refueling operations (such as lay-down
blocks or scaffolding) shall be treated
with a flame retardant  Equipment or
supplies (such as new fuc!) shipped in
untreated combustible packing
containers may be unpacked in safety-
related areas if required for valid
operating reasons.

However, all combustible materials
shall be removed from the area
immediately following the unpacking.
Such transient combustible material,
unless stored in approved containers,
shall not be left unattended duning
lunch breaks, shift changes, or other
similar periods.  Loose combustible
packing matenal such as wood or
paper excelsior, or polyethylene
sheeting shall be placed in meta!
containers with tight-fitting seli-
closing metal covers.

Code of Federal Regulations 10 CFR S0 APPENDIX R —
APPENDIX R - FIRE OPTION B GUIDANCE
PROTECTION PROGRAM FOR DOCUMENT

NUCLEAR POWER FACILITIES

OPTION B - ALL LICENSEES

Equipment or suppiies (such as new
fuel) shipped in untreated combusuible
packing containers may be unpacked in
areas where safe shutdown can be
impaired if required for valid operating
reasons. However, all combustibie
matenals shall be removed from the
area immediately following the
unpackng.

Such transient combustible material,
usiless stored in approved containers,
shall not be left unattended dunng
lunch breaks, shift changes, or other
similar penods. Looze combustibie
packing matenial such as wood or
paper excelsior, or polyethylene
sheeting shall be placed in metal
containers with tight-fitting self-
closing metal covers.
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9 Control actions taken by an
indsvidual discovering a fire, for
example, notification of control room,
attempt to extinguish fire, and
actuation of local fire suppression
systems

10. Control actions to be taken by the
control room operator to determine the
need for brigade assistance upon report
of a fire o7 receipt of alarm on control
room enunciater panel, for example,
announcing locanon of fire over PA
system, sounding fire alarms, and
notifying the shift supervisor and the
fire bngade leader of the type, size,
and location of the fire.

Code of Federal Regulations 10 CFR S0 APPENDIX R — CHANGE SUMMARY
APPENDIX R —~ FIRE OPTION B GUIDANCE DOCUMENT
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9. Control actions to be taken by an
individual discovering a fire, for
example, notification of conirol room,
attempt to extinguish fire, and
actuation of local fire suppression
systems.

10 Control actions to be taken by the
control room operator to determine the
need for brigade assistance upon report
of a fire or receipt of alarm on control
room annunctator panel, for example,
announcing location of fire over PA
system, sounding fire alarms, and
notifying the shift supervisor and the
fire bnigade leader of the type, size,
and location of the fire.
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11 Centrol actions to be taken by the
fire bngade after notification by the
control room operator of a fire, for
example, assembiing in a designated
locatien, recetving directions from the
fire bnigade leader, and discharging
specific fire fighting responsibilities
including selection and transportation
of fire fighting equipment to fire
location, selection of protective
equipment, operating instructions for
use of fire suppression systems, and
use of pre-planned strategies for
fighting fires in specific areas

12. Define the strategies for fighting
fires in all safety-related areas and
areas presenting a hazard to safety-
related equipment. These strategies
shall designate:

a Fire hazards in each area covered by
the specific pre-fire plans.

b. Fure extinguishants best suted for
controlling the fires associated with the
fire hazards in that area and the nearest
location of these extinguishants.

Code of Federa! Regulations
APPENDIX R — FIRE
PROTECTION PROGRAM FOR
NUCLEAR POWER FACILITIES

OPTION B - ALL LICENSEES

10 CFR SO APPENDIX R —
OPTION B GUIDANCF
DOCUMENT

1i. Control actions to be taken by the
fire brigade after notification by the
control room operator of a fire, for
example, assembling in a designated
location, receiving directions from the
fire brigade leader, and discharging
specific fire fighting responsibilities
inctuding selection and transportation
of fire fighting equipment to fire
location, seiection of protective
equipment, operating instructions for
use of fire suppression systems, and
use of pre-planned strategies for
fighting fires in specific areas.

12. Define the strategies for fighting
fires in all areas presenting a hazard to
equipment needed for safe shutdown in
the event of a fire. These strategies
shall designate:

a Fire hazards in each area covered by
the specific pre-fire plans.

b Fire extinguishants best suited for
controiling the fires associated with the
fire hazards in that area and the nearest
location of these extinguishants.
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¢ Most favorable direction from which
to attack a fire 1n each area in view of
the ventilation direction, access
hallways, stairs, and doors that are
most likely to be free of fire, and the
best station or elevatien for fightis ¢ the
fire

d. Plant systems that should be
managed to reduce the damage
potential durning a local fire and the
location of local and remote coatrols
for such management {e g . any
hydraulic or electrical systems in the
zone covered by the specific fire
fighting procedure that could increase
the hazards in the area because of
overpressunzation or electrical
hazards).

Code of Federai Reguiations 10 CFR 50 APPENDIX R — CHANGE SUMMARY
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c. Most favorable direction from which
to attack a fire in each area in view of
the ventilation direction, access
hallways, stairs, and doors that are
most likely to be free of fire, and the
best station or elevation for fighting the
fire. All access and egress routes that
involve locked doors should be
specifically identified in the procedure
with the appropnate precautions and
methods for access specified.

d_Plant systems that should be
managed to reduce the damage
potential duning a local fire and the
location of local and remote controls
for such management (e g, any
hydraulic or electrical systems in the
zone covered by the specific fire
fighting procedure that could mcrease
the hazards in the area because of
overpressurization or electrical
hazards).

"'“



Code of Federal Regulations
APPENDIX R - FIRE
PROTECTION PROGR M FOR
NUCLEAR POWER FACILITIES

Code of Federsl Regulations
APPENDIX R — FIRE
PROTECTION PROGRAM FOR
NUCLEAR POWER FACILITIES
OPTION A — PLANTS LICENSED OPTION B - ALL LICENSEES
TOUrLBATE PRIOR TO

JANUARY i, 1979

¢ Vital heat-sensitive system
comporents that need to be kept cool
whtie fighting a local fire. Particularly
hazardous combustibles that need
coohing should be designated

f Organization of fire fighting brigades
and the assignment of special duties
according to job title se that all fire
fighting functions are covered by any
complete shift personnel complement
These duties include command control
of the brigade, transporting fire
suppression and support equipment to
the fire scenes, applying the
extinguishant te the fire,
communication with the conirol room,
and coordination with outside fic
departments.

g Potennai radiciogical and toxic
hazards n fire zones.

h Ventilation system operation that
ensures desired plant air distribution
when the ventilation flow is modified
for fire containment or smoke clearing
operations.

10 CFR S0 APPENDIX R -
OPTION B GUIDANCE
DOCUMENT

¢. Vital heat-sensiive system
components that need to be kept cool
while fighting a local fire. Particularly
hazardous combustibles that need
cooling should be designated

f. Organization of fire fighting brigades
and the assignment of special duties
according to job title so that all fire
fighting functions are covered by any
complete shift personnel complement.
These duties include command control
of the bngade, transporting fire
suppression and support equipment to
the fire scenes, applying the
extinguishant io the fire,
communication with the centrol room,
and coordination with outside fire
departments.

g Potential radiological and toxic
hazards in fire zones.

h. Ventilation system operation that
ensures desirad plant air distnibution
when the ventiiation flow i1s modified
for fire containment or smoke cleaning

operations.
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1. Operations requinng control room 1. Operations requinng control room
and shift engineer ceordination or and shift engineer coordination or
authonzation authonzation.

j Instructions for plant operators and ). Instructions for plant operators and
general plant personne! dunng fire general plant personnel dunng fire

The fire protection program at each
nuclear power plant should establish
the fire protection policy for the
protection of structures, systeimns, and
components necessary for safe
shutdown at each plani and the
procedures, equipment, and personnel
required to implement the program at
the plant site.

(1) The fire protection program should
be under the direchon of an individual
who has been deic yated authonity
commensurate with the responsibilities
of the position and who has avaiiable
staff personnel knowledgeable 1n both
fire protection and nuclear safety
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{2} The fire protection program shouid
extend the concept of defense-in-depth
to fire protection in fire areas
important to safety, with the following
objectives:

* to prevent fires from starting,

* to detec rapidly, contro!, and
extinguish promptiy those fires that do
occur,

* to provide protection for structures,
systems, and components needed for
safe shutdown so that a fire that is not
promptly extinguished by the fire
suppression activities wiil not prevent
the safe shutdown of the plant.

{3} Responsibility for the overall fire
protection program should be assigned
to a person who has management
control over all orgamzations involved
i fire protection activities

CHANGE SUMMARY
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Formulation and assurance of program
implementation may be delegated to a
staff composed of personnel prepared
by training and expenience in fire
protection and persoanel prepared by
obtairing and experience in nuclear
plant safety to provide a balanced
approach in directing the fire
protection program for the nuclear
power plant

The staff should be responsible for
{a) Fire protection program
requirements, including consideration
of potential hazards associated with
postulated fires, with knowledge of
building layout and systems design
(b) Post-fire shutdown capability.

{c) Design, maintenance, surveillance,
and quality assurance of all fire
protection features (e g, detection
systems, suppression systems, barners,
dampers, doors, penetration seals, and
fire bngade equipment)
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{d) Fire prevention activities
{administrative controls and training)
{e) Fire bngade organization and
training

(f) Pre-fire planning

{4) The orgamization responsibihities
and hines of communication perta aing,
to fire protection should be defined
between the various positions through
the use of organizational charts and
functional descniptions of each
position's responsibilities

The following positions/organizations
should be designated

{a) The upper level offsite management
position which has management
responstbility for the formulation,
implementation, and assessment of the
effectiveness of the nuclear plant fire
protection program
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(b) The offsite management position(s)
directly responsiblie for formulating,
implementing, and pertodically
assessing the effectiveness of the fire
protection program for the licensee’s
nuclear power plant including fire
dnlls and tramming conducted by the
fire brigade and plant personnel.

The results of these assessments should
be reported to the upper level  *
management position responsible for
fire protection with recommendations
for improvements or corrective actions
as deemed necessary.

(c) The onsite management position
responsible for the overall
administration of the plant operatinns
and emergency plans which include the
fire protection and prevention program
and which provide a single point of
contro! and contact for all
cont'ngencies.
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{d) The onsite position(s) which

1. Implements penodic inspections to
minimize the amount of combustibles
m safe shutdown areas, determine the
effectiveness of housekeeping
practices; assure the availability and
acceptable condition of ail fire
protection systems/equipment,
emergency breathing apparatus,
emergency lighting, communication
equipment, fire stops, penetration
seals, and fire retardant coatings, and
assures the prompt and effective
corrective actions are taken to correct
conditions adverse to fire protection
and preclude their recurrence

1 Is responsible for the fire fighting
tramntng for eperating piant personnel
and the plant's fire bngade, design and
selection of equipment; penodic
mspection and testing of fire protection
systems and equipment in accordance
with established procedures, and
evaluate test results and determine the
acceptability of the systems under test

CHANGE SUMMARY
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it Assists in the cntigue of all fire
drills to determine how well the
training objectives have been met

tv. Reviews ai-d evaluates proposed
work activities to identify potential
transient fire loads.

v. Implements a program for
indoctrination of all plant contractor
personnel 1 appropriate administrative
procedures which impiement the fire
protection program, and the emergency
procedures relative to fire protection
vi. Implements a program for
mstruction of personnel an the proper
handling of sccidental events such as
leaks or spills of flammable matenials
that are related to fire protection

n
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{e} The onsite position responsible for
fire protection quality assurance. This
posihon should be responsible for
assunng the effective implementation
5{ the fire protection program by
planned inspections, scheduied audits,
and verification that the results of these
inspections of audits are promptly
reported to cognizant management
personnel.

(f) The positions which are part of the
plant fire bngade.

CHANGE SUMMARY

v



"‘

Cade of Federal Regulations Code of Federal Regulations 10 CFR 50 APPENDIX R — CHANGE SUMMARY
APPENDIX R - FIRE APPENDIX R — FIRE OFTION B GUIDANCE DOCUMENT
PROTECTION PROGRAM FOR PROTECTION PROGRAM FOR DOCUMENT

NUCLEAR POWER FACILITIES NUULEAR POWER FACILITIES

GPTION A - PLANTS LICENSED OPTION B — ALL LICENSEES
TO OPERATE PRIOR TO
JANUARY 1, 1979

{5) Personne! Qualification

(a) The position responsible for

formulation and implementation of the

fire protection program should have

within his orgamzation or as a

consultant a fire protection engineer

who is a graduate of an engineering

curnculum of acceptec standing and

shall have completed not less than 6

years of engineering attainment

indicative of growth in engineering

competency and achievement, 3 years

of which shall have been in responsible

charge of fire proteciion engineering |
work }
These requirements are the ehigibility ‘
requirements as a Member in the

Society of Fire Protection Engineers. '
{b) The personnel responsible for the

mainienance and testing of the fire

pretection systems should be qualified

by training and experience for such

work
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(6) The following NFPA publications
should be used for gumidance to deveiop
the fire protection program

No. 4 - "OCrganization for Fire
Services”

No. 4A - "Orgamzation of a Fire
Department”

No. 6- "Industnal Fire Loss
Prevention”

No. 7 - "Management of Fire
Emergencies”

No. 8 - "Management Responsibilities
for Effects of Fire en Operations”

No. 27 - "Private Fire Bngades”

{7) On sites where there 1s an operating
reactor and construction or
modification of other units is
underway, the superintendent of the
operating plant should have the lead
responsibility for site fire protection.
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I Altermative and dedicaied shutdown
capabshty

i Shutdown path capability L. Shutdown path capability L Shutdown path capability
The terms "alternative™ and

“dedicated” were removed and are now

Centaimn fire scenanos will not caase or
be caused by a loss of offsite power

I Shutdown path equipment shail be

| Alternative or dedicated shutdown able to (a) achieve and maintain

capability provided for a specific fire
area shall be able to

(a) achieve and mamntam subcntical
reachvity conditions m the reactor;

{b) maintamn reactor coolant inventory,
{c) achieve and maintamn hot standby
3-/ conditions for a PWR (hot
shutdown 3-/ for a BWR); {d) achieve
cold shutdown condiions within 72
hours, and (e) maintamn cold shutdown
conditions thereafter

subcnitical reactivity conditions in the
reactor, (h) maintain reactor coolant
miventory, (¢) achieve and maintain hot
standby conditions for 8 PWR or hot
shutdown conditions for s BWR, as
defined 1n the piant's Techmcal
Specifications, until cold shutdown
path equmipment can be made available,
{d) achieve cold shutdown conditions;
and (¢) mamntain cold shutdown
conditions thereafter

{(LOOP). Assessments of such
scenanos shall be documented in the
plant’s Fire Hazards Analysis (FHA)
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reflected by consideration of available
redundant or diverse methods as set
forth in the defimtion of “shutdown
path” in Section |. Removed reference
to postulated 72 hours loss of offsite
power (LOOP) and replaced with
performance based allowance to
conduct scenaric specific evaluations
to determine anticipated LOOP tune
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Dunng the posi-fire shutdows, the
reactor coolant system process
vanables shall be maintained within
the .2 predicied for a loss of normal
ac power , and the fission product
boundary mtegnity shall not be
alfected; 1 e, there shall be no fuel
clad damage, nspture of any primary
coolant boundary, of nupture of the
containment boundary.

Code of Federal Regulations
APPENDIX R - FIRE
PROTECTION PROGRAM FOR
NUCLEAR POWER FACILITIES

GPTION B - ALL LICENSEES

During the postfire shutdown, the
reactor coolant system process
vaorahbles shall be controlled
commensurate with parameters in the
plant's emergency operating
procedures, and the fission product
boundary mtegrity shall not be
aflected; i e, there shall be no fuel
clad damage, rupture of any primary
coolant boundary, or rupture of the
containment boundary  Support
equipment necessary to assure control
of these capabilities shail also be
addressed in the plant's safe shutdown
analysis.

19 CFR S0 APPENDIX R -
OPTION B GUIBANCE
DOCUMENT
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If 8 LOOP cannot be caused by a
specific fire for a given scenano, the
two events are not considered to occus
stmultancously since they are mutually
exclusive. Hot standby/hot shutdewn
definitions were related to plant
specific Techacal Specifications
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2 The performance goals for the 2. The shutdown capability shall be

shutdown functions shall be: demonstrated to provide its required

a The resctivity control function shall  function and shall accommodate

be capable of achieving and anticipated postfire conditions. Where

mantaining cold shutdown reactivity fire in the area may cause interruption

conditions of the offsite power supply, safe
shutdown capability shall be
demonstrated using onsite power not
affected by the fire in the area.
Procedures shali be in effect to
implement this capability

b The reactor coolant makeup function

shall be capabie of maintaining the

reactor coolant level above the top of

the core for BWRs and be within the

level indication n the pressunzer for

PWRs

¢ The reactor heat removal function

shail be capable of achieving and

maintaining decay heat removal

d The process monttoring function

shall be capable of providing direct

readings of the process vanables

necessary to perform and control the

above functions

e =
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Delineat:on of safe shutdown
parameters has been replaced with the
general requirement to adhere to NRC
accepted plant specific emergency
operator procedures

Plant manning requirements offered m
Option B reflect plant specific site
emergency plans accepted by NRC for
ail events.
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¢ The supporting functions shall be
capabie of providing the process
cooling, lubncahon, etc., necessary to
permit the operation of the equipment
used for safe shutdown functions

1. The shutdown capability for specific
fire areas may be unique for each such
area, or it may be one unigque
combination of systems for all such
areas

In either case, the alternative shutdown
capability shall be independent of the
specific fire area(s) and shail
accomumodate post-fire conditions
where oilsite power is avaslable and
where offsite power 1s not available for
72 hours.  Procedures shall be in effect
to implement this capability.

[ V-
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OPTION B - ALL LICENSEES

3_If the capability to achieve and
mamntain cold shutdown will not be
available because of fire damage, the
equipment and systems comprising the
means to aclieve and maintain the hot
standby or hot shutdown condition
shall be capable of maintaining such
conditions until cold shutdown can be
achieved.

If such equipment and systems will not
be capable of being powered by either
onsite or offsite electric power
systems, as deemed necessary by the
specific scenanios considered, because

of fire damage, an independent onsite
power sysiem shall be provided
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4 1f the capability to achieve and
mamtain coid shutdown will not be
avatlable because of fire damage, the
equipment and

10 CFR SO APPENDIX R —
OPTION B GUIRANCE
DOCUMENT
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The number of operating shift
personned, exciusive of fire brigade
members, required 1o operate such
equipment and systems shall be
available i accordance with the site
emergency plan
4 Equipment and systems comprising
the means to achieve and maintain cold
shutdown conditions shall not be
damaged by fire; or the fire damage to0
such equipment and systems shall be
limited so that the systems can be
made operable and cold shutdown can
be achieved.

Materials for such repairs shall be
readily available and procedures shall
be in effect to implement such repairs
If such equipment and systems used
after the fire will not be capable of
being powered by either onsite {when
conditions warrant) or offsite electric
power systems because of fire damage,

an independent onsite pewer sysiem
shall be provided.

CHANGE SUMMARY
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3-/ As defined in the Standard
Techmical Spectfications.

systems compnsing the means to
achieve and mamtain the hot standby
or hot shutdown condition shall be
capable of maintaming such conditions
unti! cold shutdown can be achieved

If such equipment and systems will not
be capable of being powered by both
onsite and offsite electrical power
systems because of fire damage, an
imndependent onsite power system shall
be provided The number of operating
shift personnel, exclustve of fire
bngade members, required to cperate
such equipment and systems shail be
on site at all times

Code of Federal Regulations IOCFR 50 APPENDIX R -
APPENDIX R — FIRE OPTION B GUIDANCE
PROTECTION PROGRAM FOR DOCUMENT

NUCLEAR POWER FACILITIES
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S Equipment and systems comprising
the means to achieve and mamtain cold
shutdown conditions shall not be
damaged by fire, or the fire damage to
such equipment and systems shall be
limuted so that the systems can be
made operable and cold shutdown can
be achieved within 72 hours.

Matenals for such repairs shall be
readily available on sie and
procedures shall be in effect to
implement such repairs. if such
equipment and systems used prior to
72 hours after the fire wall not be
capabre of being powered by both
onsite and offsite electric power
systems because of fire damage, an
independent onsite power system shall
be provided Eguipment and systems
used after 72 hours may be powered by
offsite power only

[ -
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5. Shutdown systems instalied to
ensure postfire shutdown capability
need not be designed to meet seismic
Category | cnteria, single failure
cntena, or other design basis accident
critena, except where required for
other reasons, ¢ g, because of interface
with or impact on existing safety
sysiems
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6 Shutdown systems installed to
ensure postfire shutdown capability
need not be designed to meet seismic
Category | cnitena, single failure
cntena, or other design basis accident
cntena, except where required for
other reasons, e g, because of interface
with or impact on existing safety
systems, or because of adverse vaive
actions due to fire damage.

7 The safe shutdown equipment and
systems for each fire area shall be
known to be isolated from associated
non-safety circunts in the fire area so
that hot sorts, open circuits, or shorts
to ground in the associated circuits will
not prevent operation of the safe
shutdown equipment. 4-/

NUCLEAR POWER FACILITIES

OPTION B — ALL LICENSEES

6. The safe shutdown egquipment and
systems for each fire area shall be
known to be isolated from associated
circutts in the fire area so that credible
hot shorts, open circuiis, or sherts to
ground in the associated circuits will
not prevent operation of the safe
shutdown equipment.

The separation and barmers between
trays and conduits containing
associated circuits of one safe
shutdown path and trays and conduits
containing assoctated circuits or safe
shutdown cables from the redundant
path, or the isolation of these
associated circuits from the safe
shutdown equipment, shali be such that
a postulated fire involving associated
circutts will not prevent safe shutdown.
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The separation and baimers between
travs and conduits containng
associated circuits of one safe
shutdown division and trays and
conduifs containing associated circuits
contammng associated circunts or safe
shutdown cables from the redundant
division, or the isolation of these
associated cucurts from the safe
shutdown equipment, shall be such that
a postulated fire mvolving associated
curcuts witl not prevent safe shutdown.

M Fire barner cable penetration seal
quahification

L -y
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7. For those fire scenanos that do not
result in or from 2 loss of offsite power
(LOOP), plant shutdown may rely on
available offsite power sources.

Since a refationship could be defined
between fire scenanos and a LOOP,
the LOOP iime duration would reflect
appropniate repait/replacement times
associated with the scenano.

M. Fire bammier cable penetration scal
gualification

M. Fire barnier cable peneiration seai
qualification

84
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Penetration seal designs shall utilize
any noncombustible matenals and shall
be quahfied by tests that are
comparable to tests used to rate fire
barniers. The acceptance critena for
the test shall include:

! The cable fire barrier penetration
seal Pas withstood the fire endurance
test without passage of flame or
igmbion of cables on the unexposed
side for a penod of tume equivalent to
the fire resistance rating required of the
barner,

2 The temperature levels recorded for
the unexposed side are analyzed and
demonstrate that the maximum
temperature 15 sufficiently below the
cable insulation igmition temperature;
and

[ -
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Penetration seals, whea deemed
necessary for installation, shall have
fire resistance duration ratings
comparable to that of the fire barmers
they penetrate or adequate to withstand
the fire hazards in the arca as
determined by engineering analysis

OPTION B GUIDANCE
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DOCUMENT

Either of the following methods
identified herein are acceptable for
penetration seal qualifications

Prescniptiveness was removed to the
guidance document and reflects
assessment guidelines m GL 86.10

Method A

Designs s 2l be qualified by tests that
are comparable to tests used to rate fire
barmiers. The acceptance cntena for
the test shall include

1. The cable fire bamer penctration
seal has withstood the fire endurance
test without passage of flame or
ignition of cables on the unexposed
side for a period of tme equivalent to
the fire resistance rating required of the
barmier;

8BS
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3 The fire barrier penetration seals
remains ntact and does not allow
projection water beyond the unexposed
surface duning the hose stream test
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2. The temperature levels recorded for
the unexposed side are analyzed and
demonstrate that the maximum
temperature is sufficiently below the
cable msulation igmuon temperature
and

3. The fire barrier penetration sea!
remains intact and does not allow
projection of water beyond the
unexposed surface durning the hose
stream iest

Method B

Fire area boundanes need not be
completely sealed floor-to-ceiling,
wali-to-wall boundanes. However, ali
unsealed openings shouid be identified
and considered in evaluating the
effectiveness of the overall barmer
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Where fire area boundaries are not
wall-to-wall, floor-to-cetling
boundanes with all penetrations sealed
to the fire rating required of the
boundarnes, licensees must perform an
evaluation to assess the adequacy of
fire boundanes in their plants to
determune if the boundanes will
withstand the hazards assoctated with
the area. This analysis must be
performed by at least a fire protection
engmneer and, if required, a systems

engineer.
N. Fire deors N. Fire doors N. Fire doors N_ Fire doors
Fire doors shall be self-closing or Fire doors shall be self-closing or One of the following measures shall be Prescniptiveness removed from the
provided with closing mechanisms and  provided with closing mechanisms and  provided to ensure they will protect the  regulation to the gurdance document
shall be inspected sermiannually to shail be inspected pertodically and opening as required in case of fire:
venfy that automatic hold-open, maintained accordingly to ensure 1. Fire doors shall be kept closed and
refease, and closing mechanisms and proper operation. electronically supervised at a
latches are operable. continuously manned location;

2. Fire doors shall be locked closed
and inspecied weekly to venfy that the
doors are n the closed position;
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One of the following measures shall be
provided to ensure they wiil protect the
opemngs required m case of fire:

1 Fue doors shall be kept closed and
electncally supervised at a
continuously manned tocation,

2 Fure doors shall be locked closed
and inspected weekly to venfy that the
doors are in the closed position;

3. Fire doors shail be provided with
automatic hold-open and release
mechamsms and inspected daily to
venfy that doorways are free of
obstruction, or

4 Fire doors shall be kept closed and
inspected daily to verify that they are
n the closed position

The fire bngade leader shail have
ready access to keys for any locked fire
doors

..
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NUCLEAR POWER FACILITIES

OPTION B — ALL LICENSEES

3. Fire doors shai! be provided with
automatic hold-open and release
mechanisms and inspecied daily to
verify that doorways are free of
obstructions; or

4. Fire doors shail be kept closed and
inspected daily to verify that they are
in the closed position

The fire bngade leader shall have
ready access te keys for any locked fire
doors. Arcas protected by automatic
total flooding gas suppression systems
shali have electrically supervised self-
closing fire doors or sh=ii satisfy
Option | above.
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Areas protected by automatic total
flooding gas suppression systems shall
have electncally supeivised self-
closing fire doors or shall satisfy
Option 1 above

3 Oul coilection system for reactor
coalamt pump

The reactor coolant pump shall be
equipped with an oif collection system
if the containment s not nerted dunng
norma! operation.  The oil collection
system shall be so designed,
engineered, and nstalied that failure
will not fead te fire dunng normal or
design basis accident conditions and
that there 1s reasonable assurance that
the system will withstand the Safe
Shutdown Earthquake 5-/

10 CFR 5¢ APPENDIX R —
OPTION B GUIDANCE
DOCUMENT

Code of Federal Reguiations
APPENDIX R — FIRE
PROTECTION PROGRAM FOR
NUCLEAR POWER FACILITIES

OPTION B - ALL LICENSEES

O Associated scenanos

Postulated fires or fire protection
system failures need not be considered
concurrent with other plant accidents
or the most severe natura! phenomena
However, the effects of a Safe
Shutdown Earthquake {SSE) on the
reactor coolant pump in & containment
that 15 not tnerted dunog normal plant
operation shail be addressed in
accordance with Option B - Subsection
HLG of this appendix to this
reguiation
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O Associated scenanos

Repiaced reguiation with allowance for
performance assessment as delineated
in Onginal Appendix R Statements of
Consideration and exemptions granted
by NRC
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4-/ Ar acceptable method of
complying with this alternative would
be to meet Regulatory Guide 1.75
position 4 related to associated circuits
and 1EEE Sid 384-1974 (Section 4. 5)
where trays from redundant safety
disions are so protected that
postulated fires affect trave i only
one safety division.

5-/ See Regulatory Guide 1.29 -
“Sersmic Design Classification”
paragraph C.2

Such coilection systems shail be
capabie of collecting lube oil from all
potential pressunzed and unpressunzed
leakage sites in the reactor coolant
pump lube oil systems

L eakage shall be collected and dramned
to a vented closed container that can
hold the entire lube oil system
mventory.
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A flame arrester is required in the
vent if the flash point charactenstics of
the ol present the hazard of fire
flashback
L eakage points to be protected shall
wclude hift pump and piping, overflow
lines, lube oil cooler, otl fill and drain
lines and plugs, flanged connections on
o1l hines, and lube oil reservours where
such features exist on the reactor
coclant pumps

I'he drain line shall be large encugh
to accommodate the largest potential
oil leak
{45 FR 76611, Nov. 19, 1980, 46 FR
44735, Sept. 8, 1981, as amended at 53
FR 19251, May 27, 1988]
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