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PROTECTION FOR EXISTING LIGHT, TER NUCLEAR

U.S. Nuclear Regulatory Commission (NRC) has.promulgated for risk-informed, performance-based fire
protection programs (FPPs) that comply with Title ergy,” Section 50.48(c), of the Code of Federal
Regulations (10 CFR 50.48(¢c)) (Ref. 1) and the r dition of the National Fire Protection
Association (NFPA) standard, NFPA 805, “Performance-Based Standard for Fire Protection for

protection plan that satisfie i Design Criterion (GDC) 3, “Fire Protection,” of Appendix A,
“General Design Criteria Power Plants,” to 10 CFR Part 50, “Domestic Licensing of

of Appendix R, “Fire Protection Program for Nuclear Power
1, 1979,” to 10 CFR Part 50 (Ref. 4), except to the extent provided

d to operate after January 1, 1979, are required to comply with
t-specific fire protection license conditions and technical
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The NRC issues regulatory guides to describe and make available to the public methods that the NRC staff considers acceptable
for use in implementing specific parts of the agency’s regulations, techniques that the staff uses in evaluating specific problems or
postulated accidents, and data that the staff needs in reviewing applications for permits and licenses. Regulatory guides are not
substitutes for regulations, and compliance with them is not required. Methods and solutions that differ from those set forth in
regulatory guides will be deemed acceptable if they provide a basis for the findings required for the issuance or continuance of a
permit or license by the Commission.

This guide was issued after consideration of comments received from the public.

Regulatory guides are issued in 10 broad divisions—1, Power Reactors; 2, Research and Test Reactors; 3, Fuels and Materials
Facilities; 4, Environmental and Siting; 5, Materials and Plant Protection; 6, Products; 7, Transportation; 8, Occupational Health;
9, Antitrust and Financial Review; and 10, General.

Electronic copies of this guide and other recently issued guides are available through the NRC’s public Web site under the
Regulatory Guides document collection of the Electronic Reading Room at http://www.nrc.gov/reading-rm/doc-collections/ and
through the NRC’s Agencywide Documents Access and Management System (ADAMS) at
http://www.nrc.gov/reading-rm/adams.html, under Accession No. MLXXXXXXXXX.




Paragraph (c) of 10 CFR 50.48, adopted by the NRC in 2004 (69 Federal Register (FR) 33536;
June 16, 2004) (Ref. 5), incorporates NFPA 805 by reference, with certain exceptions, and allows
licensees to adopt and maintain an FPP that meets the requirements of NFPA 805 as an alternative to
10 CFR 50.48(b) or the plant-specific fire protection license conditions. Licensees who choose to comply
with 10 CFR 50.48(c) must submit a license amendment application to the NRC, in accordance with
10 CFR 50.90, “Application for Amendment of License, Construction Permit, or Early Site Permit”
(Ref. 6). Paragraph (c)(3) in 10 CFR 50.48 describes the required contents of the application.

The Nuclear Energy Institute (NEI) has developed NEI 04-02, Revision 2, *
Implementing a Risk-Informed, Performance-Based Fire Protection Program Under 10 CFR 50.48(c),”
issued April 2008 (Ref. 7), to assist licensees in adopting 10 CFR 50.48(c) and e transition from
their current FPP to one based on NFPA 805. This regulatory guide endorses i EI 04-02,
Revision 2, where it has been found to provide methods acceptable to the NRC for i i

e for

clarification of the guidance provided in NEI 04-02, as well as any i idance. The
regulatory positions in Section C take precedence over the guidance i

All references to NEI 04-02 in this regulatory guide refe
document. All references to NFPA 805 in this regulatory guide ref
Where this regulatory guide refers to an FPP or license of a nuclear po
with, or meeting, the requirements of NFPA 805, the staff means complia

ethods that the staff considers

applicable portions of NFPA 8§05.

The NRC issues regulatory guides to desc 0

acceptable for use in implementing specific parts of thea egulations, to explain techniques that
ated accidents, and to provide guidance to

the staff uses in evaluating specific problems or pos
applicants. Regulatory guides are not substitutes for regulations and compliance with them is not

required.

ion 2 of that NEI guidance

e 2001 Edition of NFPA 805.
lant as being in compliance
with 10 CFR 50.48(c) and

This regulatory guid ains information collection requirements covered by 10 CFR Part 50
that the Office of Mana OMB) approved under OMB control number 3150-0011.
,-and a person is not required to respond to, an information
collection request or requirement unless the requesting document displays a currently valid OMB control

number.

B. DISCUSSION

otection requirements of 10 CFR 50.48(b), Appendix R to 10 CFR Part 50, and the
associated regulatory guidance, are prescriptive in that they identify specific methods for assuring nuclear
safety in the event of a fire. The industry and some members of the public have characterized these
requirements as creating an unnecessary regulatory burden to achieve an acceptable level of fire safety
and comply with the general, performance-based requirements of GDC-3. The NRC has issued
approximately 900 plant-specific exemptions to the requirements of Appendix R.

In SECY-98-058, “Development of a Risk-Informed, Performance-Based Regulation for Fire
Protection at Nuclear Power Plants,” dated March 26, 1998 (Ref. 8), the staff proposed to the
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Commission that the staff work with NFPA and industry to develop a risk-informed, performance-based
consensus standard for nuclear power plant fire protection. This consensus standard could be endorsed in
future rulemaking as an alternative set of fire protection requirements to the existing regulations in

10 CFR 50.48, “Fire Protection.” In SECY-00-0009, “Rulemaking Plan, Reactor Fire Protection
Risk-Informed, Performance-Based Rulemaking,” dated January 13, 2000 (Ref. 9), the NRC staff
requested and received Commission approval to proceed with a rulemaking to permit reactor licensees to
adopt NFPA 805 as an alternative to existing fire protection requirements. On February 9, 2001, the
NFPA Standards Council approved the 2001 Edition of NFPA 805 as an American National Standard for
performance-based fire protection for light-water nuclear power plants.

Effective July 16, 2004, the Commission amended its fire protection re
10 CFR 50.48 to add 10 CFR 50.48(c), which incorporates by reference the 2 i NFPA 805,
with certain exceptions, and allows licensees to apply for a license amendment

not endorsed by the regulation.

In parallel with the Commission’s efforts to promulga
performance-based fire protection provisions of NFPA 805,
specific provisions of NFPA 805 and 10 CFR 50.48(c) in NEI 04-0
NRC staff’s position on NEI 04-02, Revision 2, and offers additional 1
supplement the NEI document and assist licensees in meeting the NRC’s lations related to adopting a
risk-informed, performance-based FPP in 10 CER 50.48(c¢).

Fire Protection Program Changes

Before the promulgation of 10 CFR 50.48(
license condition. Under this condition, the licensee
prior NRC approval, only if the changes would not a

lants typically adopted a standard fire protection
uld make changes to the approved FPP, without
sely affect the plant’s ability to achieve and

maintain safe shutdown in the event of a fire. Paragraph (c) in 10 CFR 50.48 requires licensees choosing
to adopt NFPA 805 to ide nse conditions to be revised or superseded. Licensees should request a
new fire protection lice nditic at-will define the revised bases for making changes to the

approved NFPA 805 FPP wi
condition.

t prior NRC approval. Regulatory Position 3.1 provides a sample license

e Statement of Considerations for the final rulemaking (Ref. 5), which
> NFPA 805, the appendices to NFPA 805 are not considered part of the rule.

Risk Assessment

oh a licensee may transition to an NFPA 805-based FPP without a fire probabilistic risk
assessment (PRA)' model, the NRC anticipates that licensees will develop a plant-specific fire PRA in

! The NRC considers probabilistic safety analysis (PSA) and probabilistic risk analysis (PRA) to be synonymous. PRA

will be used in this regulatory guide. The term "fire PRA," as used in this regulatory guide, encompasses all levels and
types of PRAs, including pre-NUREG/CR-6850-based fire PRAs, the fire portions of individual plant examinations of
external events, and enhanced internal events PRAs.
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order to fully realize the safety and cost benefits of transitioning to NFPA 805. This is because a fire
PRA forms the basis for risk-informed changes to the FPP that can be made without prior NRC review
and approval under the revised plant license condition as described in Regulatory Position 3.1.

C. REGULATORY POSITION
1. Nuclear Energy Institute Guidance Document NEI 04-02

1.1 General

provides methods acceptable to the staff for adopting an FPP consistent with the 2001 Edi
NFPA 805 and 10 CFR 50.48(¢), subject to the regulatory positions and exceptions describe

latory requirements of
orth regulatory positions,
and NFPA 805, clarifies the
ired. Should a conflict occur
is'tegulatory guide govern.

10 CFR 50.48(c) and NFPA 805. The guidance in this regul
emphasizes certain issues, clarifies the requirements of 10 CFR 50.
guidance in NEI 04-02, and modifies the NEI 04-02 guidance where
between NEI 04-02 and this regulatory guide, the Regulatory Positions 1

1.2 Exceptions and Clarifications

Specific exceptions and clarifications of't ement of NEI 04-02 are as follows:
a. The NRC’s endorsement of NEI 04-02 does not imply the NRC’s endorsement of the references
cited in NEI 04-02. The guidance provided i se references has not necessarily been reviewed
! cept where specifically noted in this regulatory guide.

b. NEI 04-02 includes example ipplement the guidance. These examples are illustrative only,
and each licensee should ¢ that an example is applicable to its particular circumstances
idance as described in an example.

ests that the requirements are voluntary (e.g., “should” used in place of “shall”).

uired to comply with the applicable regulations, unless an exemption is granted

with 10 CFR 50.12, “Specific Exemptions.” Licensees should follow the words of
, which incorporates by reference the text of NFPA 805, 2001 Edition, if there

d. NEI 04-02 states that licensees can use the performance-based methods of NFPA 805 to support
changes to their pre-transition fire protection licensing bases. The NRC does not endorse this
guidance, as it is not within the scope of this regulatory guide.

e. NEI 04-02 states “a substantial part of an existing fire protection program can be transitioned to a
new NFPA 805 licensing basis by performing a transition review...” While this statement may
be true for some licensees, it should not be interpreted to mean that the existing FPP, a priori,
complies with the requirements of 10 CFR 50.48(c). Licensees should verify that portions of the
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existing FPP that are to be so “transitioned” do in fact comply with the requirements of
NFPA 805.

NEI 04-02 states that, if operator manual actions that are not allowed under the current regulatory
framework or do not have previous NRC approval become recovery actions, they should be
evaluated using the change process. While the NRC endorses this guidance, the additional risk of
recovery actions that necessitate use of the performance-based approach, as set forth in

NFPA 805, Section 4.2.3.1, must be addressed using performance-based methods, as required by
NFPA 805, Section 4.2.4 (see Regulatory Position 2.4).

NEI 04-02 states that existing engineering equivalency evaluations (E

equ

The NRC endorses this guidance with the ‘ !p’ g

prior NRC review and approval if any part of those changes would fail to meet the risk
acceptance criteria of the approved license condition (see Regulatory Position 3.2.3).

NEI 04-02, Section
fire protection lice

rrent licensing basis (CLB)” and “pre-transitional
” are used interchangeably in the document. The NRC does not

1is context, because CLB is used in 10 CFR Part 54, “Requirements
for Renewal of Ope y uclear Power Plants” (Ref. 10) and in 10 CFR 50.54(f)

RC opinion of the acceptability of an interpretation by the NFPA. The NRC
Counsel does not provide informal advice or informal interpretations to outside

to demonstrate prior NRC approval of a particular FPP attribute. The NRC does not endorse the
second bullet, which contains a discussion that would imply that there can be tacit acceptance by
the NRC of a particular FPP attribute. The NRC’s acceptance should be demonstrated either by
an explicit statement of the particular FPP attribute, or by a demonstration that a specific FPP
attribute was explicitly made known to the NRC and that the NRC’s acceptance can reasonably
be interpreted as including the specific FPP attribute.
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n. Section 4.6.1 of NEI 04-02 provides a list of key items that should be included in a license
amendment request. Appendix H to NEI 04-02 provides a license amendment template. The
information provided may not be complete; for example, the list in Section 4.6.1 does not include
submitting information to support the quality of the PRA models or the use of such models in
performing NFPA 805 risk assessments. The licensee should ensure that it submits sufficient
information required by applicable regulations and necessary for the NRC to make its safety
finding on the application.

0. NEI 04-02, Section 2.3.3, discusses the NRC’s interim enforcement discretio
to licensees that make the transition to NFPA 805. The NRC does not en
because it is out of date and does not properly characterize the NRC’s
consult the NRC website for current information on enforcement disc

olicy pertaining
e this section
icensees should

useful to licensees in determining which fire models to and in applying those fire models
within their limitations. However, the NRC only end
described in Regulatory Position 4.2. Analyses performe
these appendices should include adequate technical justifical
appropriate.

icensees using the information in
or methods and data, as

2. License Transition Process

2.1 Transition Schedule

Paragraph (c) in 10 CFR 50.48 does not mandate a specific schedule for implementing an FPP that
meets the provisions of NFPA 805. However, the sta nt of considerations for 10 CFR 50.48(c) states
that the NFPA 805 license am ent will include a license condition imposing the use of NFPA 805,

together with an implementation schedule. Licensees should include an implementation schedule with

d 10 CFR 50.12 exemption request). This has resulted in uncertainty in
licensing bases. Licensees should submit elements of their plant’s FPP, such as
ery actions and circuit analysis methods, if they want explicit approval of these

R 50.48(c). Any submittal addressing these FPP elements should include sufficient
detail to allow the NRC to assess whether the licensee’s treatment of these elements meets

10 CFR 50.48(c) requirements.

2.2.2 Performance-Based Methods for Fire Protection Program Elements and Minimum
Design Requirements

In accordance with 10 CFR 50.48(c)(2)(vii), a licensee may request NRC approval (by license
amendment) to use NFPA 805 performance-based methods in determining the licensee’s compliance with
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the FPP elements and minimum design requirements in Chapter 3 of NFPA 805. A licensee should
provide sufficient information in the license amendment request to allow the NRC staff to determine that
the performance-based approach:

a. satisfies the performance goals, performance objectives, and performance criteria specified in
NFPA 805 related to nuclear safety and radiological release;

b. maintains safety margins; and

c. maintains fire protection defense in depth (fire prevention, fire detection, uppression,
mitigation, and post-fire safe-shutdown capability).

2.2.3 Risk-Informed or Performance-Based Alternatives to Compliance with N.

Under 10 CFR 50.48(c)(4), a licensee may request NRC a
use of alternative risk-informed or performance-based methods
prescribed by NFPA 805) to demonstrate compliance with 1
sufficient information in the license amendment request to allow t
proposed alternatives:

roval (by license amendment) of the
ds that differ from those

.» A licensee should provide
C staff to determine that the

a. satisfy the performance goals, performance objectives, and performance criteria specified in

NFPA 805 related to nuclear safety and ical release;

b. maintain safety margins; and

c. maintain fire protection defense in depth (fir

revention, fire detection, fire suppression,
mitigation, and post-fire safe-shutdown capabili

).

The license amendn est should include complete and concise details of each of the
& nent request may reference generic methods (e.g., topical reports)

that have been previously approve ¢ NRC and through which the licensee can demonstrate that the

informed or performance-based methods have been adequately
described icense amendment request and have been accepted by the NRC, these methods may be

i€ PP upon issuance of a license amendment approving the methods. A licensee
may ap ved methods within the limits specifically described in its licensing basis to
implement pla es that affect the FPP.

based methods may be granted in the fire protection license condition when appropriate. Subsequent
changes to the approved alternative risk-informed or performance-based method must be submitted for
NRC review and approval (through a license amendment request) before being applied to the licensee’s
FPP.
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2.2.4 Risk Evaluations

In 10 CFR 50.48(c), fire areas may be evaluated using performance-based approaches. The
performance-based approaches may be fire modeling or other engineering analyses (i.e., NFPA 805,
Section 4.2.4.1), a fire risk evaluation (i.e., NFPA 805, Section 4.2.4.2), or a risk-informed or
performance-based alternative to compliance with NFPA 805 (i.e., 10 CFR 50.48(c)(4)). These methods
must be applied to aspects of a fire area that are used as an alternative to the NFPA 805 deterministic

and NFPA 805 will be met, including any required risk assessments. i i sments
should be consistent with Regulatory Position 4.3.

One risk assessment provides risk information in the P/ aluation, as described in
NFPA 805, Sections 2.2.9 and 2.4.4. Plant change evaluations ar able to a plant that has made the
transition to NFPA 805 and are discussed in Regulatory Position 3.2.. Another risk assessment provides

per NFPA 805, Section 4.2.4 (refer to Regulatory. Position 2.4). Fire risk‘evaluations are used for
transitioning to NFPA 805.

For each fire area where the fire risk evalua
NFPA 805, any increase in risk should be acceptabl
total increase in risk from these fire areas should als
2.2.4.2.

s described in Regulatory Position 2.2.4.1. The
¢ acceptable as described in Regulatory Position

2.2.4.1 Fire Risk Evalua ding Recovery Actions) by Fire Area

Fire risk evaluations may be performed as a performance-based approach to demonstrate that an
inistic criteria is acceptable. Any increase or decrease in risk (both in

practice.“Based on experience with the two NFPA 805 pilot plants, the risk of most variances from the deterministic
requirements can readily be evaluated by postulating modifications, such as moving or protecting cables, which would
meet the deterministic requirements. This provides the base case against which the added risk of the proposed
alternative is evaluated. Because of the great similarity between the Deterministic Criteria of NFPA 805 and the

10 CFR 50 Appendix R requirements, it should be clear in most cases what the compliant configuration would be. An
exception might occur for fire scenarios where evacuation of the main control room is necessary. This has been
addressed in the Regulatory Guide through defining the term “primary control station,” which is used in the NFPA 805
definition of recovery action; see Regulatory Position 2.4.

“Previously approved” means “submitted to the NRC Office of Nuclear Reactor Regulation and approved by the NRC;
e.g., in a safety evaluation report or in an exemption.”
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transition license amendment request and can be deemed acceptable® because of the previous approval.
These previously-approved alternatives to the deterministic requirements can be “carried over” into the
NFPA 805 licensing basis. Regulatory Position 2.2.4.3 provides guidance regarding the post-transition
base risk.

Figure 1 provides a convenient framework to focus the discussion of this concept. The flow chart
in Figure 1 starts with a given fire area to which the performance-based (PB) approach of NFPA 805,
Section 4.2.4.2, is applied (block [1]). The additional risk of the previously-approved re overy actlons
compared to the NFPA 805 deterministic criteria, must be estimated and submitted i
license amendment request. If that additional risk (block [2]) is greater than the a

r that fire area. The NRC staff
iously-approved recovery actions

VFDRs would have to be offset by an equal or greater reduction
will not normally approve net risk increases in fire areas where the

a fire area (block [3]) or the total additional risk from both
previously-approved and isly-approved alternatives to deterministic criteria is within the

RG 1.174 acceptance guideli , then the NRC staff will normally find that the additional risk
associated with that fire area is acceptable for transitioning to NFPA 805 (block [6]).

Unless circumstances indicate that a backfit under 10 CFR 50.109 is warranted on an adequate protection or cost-
beneficial safety improvement basis. Any actions to impose a backfit would take place independent of the licensing
action under consideration, per 10 CFR 50.109(d), which states: “No licensing action will be withheld during the
pendency of backfit analyses required by the Commission's rules.”
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Figure 1. Framework for Fire Risk Evaluations During Transition When Crediting
Previously Approved Recovery Actions

[2] (3]
(M Is Arisk of Are any
For each . L
fire area usin previously approved other risk increases
9 RAs > RG 1.174 fully offset by risk
PB approach
(region 1)? decreases?
i 5]
Is Arisk of NRC staff wil
all PB evaluations
>RG 1174 not normally
(region I)? approve
[6]
Fire area Arisk |
acceptable
) 4
2.2.4.2 Total Plant Delta mplementing NFPA 805

The total increase or de e in risk associated with the implementation of NFPA 805 for the
overall plant should be calculated ming the risk increases and decreases for each fire area
(including any risk-increases resulting from previously-approved recovery actions). Any risk increase

Upon completing the transition to an NFPA 805 licensing basis, the post-transition baseline risk for
use in evaluating the effect on cumulative risk will be the risk of the plant at the point of full
implementation of NFPA 805; i.e., after completing all plant modifications and changes that the licensee
has committed to make during transition.
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2.2.5 Non-power Operational Modes

The scope of NFPA 805 requires licensees to address the impacts of fires during all phases of
plant operation, including shutdown, degraded conditions, and decommissioning. Section 4.3.3 and
Appendix F to NEI 04-02 provide detailed guidance on one acceptable approach to addressing fires
during non-power operational modes.

2.2.6 Radioactive Release Transition

operation, and address the potential for cross-contamination (water
contaminated area being directed through an uncontaminated area
a. the method used to identify which systems, compon hs are used to meet the

release criteria;
b. the identification of FPP elements, including measures, systems, dural control actions, and
flow paths, credited to meet the criteria;

c. a description of plant programs, such as fire t training and equipment maintenance, that are
relied upon to sustain equipment reliabilit

d. a bounding analysis, qualitative risk analysis, or quantitative risk analysis that demonstrates the
release criteria have bee

2.3 i ' tion Programs into NFPA 805

> acceptable alternatives to the NFPA 805 requirements. Where prior
ternatives exists, licensees should reference documentation of that approval.

Elem pre-transition fire protection licensing bases that can be shown to meet

N including approved exemptions, deviations, and safety evaluation reports, are
not “chang ously approved FPP” and would not be included in the NFPA 805, Section 2.4.4,
plant change on. However, certain recovery actions, whether or not part of the pre-transition fire

protection licens
Position 2.4.

g basis, require use of performance based methods as discussed in Regulatory

2.3.1 Previously NRC-Approved Alternatives to NFPA 805, Chapter 3, Fundamental Fire
Protection Program and Design Elements

NFPA 805 states that previously approved alternatives to the fundamental FPP attributes
identified in Chapter 3 take precedence over the requirements in NFPA 805, Chapter 3.
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The provisions of Appendix R to 10 CFR Part 50 do not apply to nuclear power plants licensed to
operate before January 1, 1979 to the extent that fire protection features were accepted by the NRC staff
in comprehensive fire protection safety evaluation reports issued before Appendix A to Branch Technical
Position (BTP) Auxiliary and Power Conversion Systems Branch (APCSB) 9.5-1 was published in
August 1976, or were accepted by the NRC staff as satisfying the provisions of Appendix A to BTP
APCSB 9.5-1 reflected in NRC fire protection safety evaluation reports issued before the effective date of
February 19, 1981. The fire protection license condition for these facilities references these safety
evaluation reports for the regulatory basis for a major portion of their fire protection program.

NFPA 805, Chapter 3, provided the NRC staff determines that th e has acceptably addressed the
continued validity of any exemption or deviation in effect at the tim pplication. The term “valid”
used in this context means that the technical basis for approval of the o emption or deviation still

applies (e.g., plant modifications or other changes have not invalidated th umptions or analysis that
formed the basis for the exemption or deviation;new information has not-surfaced that would invalidate
the original finding).

In the case of exemptions, the NRC will r
NFPA 805 license amendment, since the NRC’s ap
cases will negate the licensee’s need for the exempti

riate, the original exemption in the
al to use 10 CFR 50.48(c) and NFPA 805 in many

2.3.2 ed Alternatives'to NFPA 805, Section 4.2.3, Deterministic

Es and states that, when applying a deterministic approach,
ompliance with the specific deterministic fire protection design

sees have requested and received exemptions or deviations to the specific
tion fire protection regulations (i.e., Appendix R). Existing exemptions or

acceptably addressed the continued validity of any exemption or deviation in effect at the time of the
NFPA 805 license amendment application and that the exemption or deviation does not involve a
recovery action, as defined in NFPA 805, Section 1.6.52, that is used to demonstrate the availability of a
success path for the nuclear safety performance criteria (see also Regulatory Position 2.4). The term
“valid” used in this context means that the technical basis for approval of the original exemption or
deviation still applies (e.g., plant modifications or other changes have not invalidated the assumptions or
analysis that formed the basis for the exemption or deviation; new information has not surfaced that
would invalidate the original finding).
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The NRC’s approval of the licensee’s request to implement an FPP based on NFPA 805 should
reference the valid exemption or deviation as the basis for demonstrating an equivalent level of fire
protection as permitted under Section 2.2.7 of NFPA 805. The NRC will rescind, as appropriate, the
original exemption in the license amendment, since the NRC’s approval to use 10 CFR 50.48(¢c) and
NFPA 805 in many cases will negate the licensee’s need for the exemption.

A licensee may use EEEEs as described in Section 2.2.7 of NFPA 805 to demonstrate
equivalency to the deterministic requirements in cases where an exemption or deviation was not granted,
provided the following are true:

a. The EEEE clearly demonstrates an equivalent level of fire protection ¢
deterministic requirements in NFPA 805, Chapter 4.

b. The EEEE is not based on a risk calculation.

PA 805, Section 1.6.52, to
rmance criteria.

c. The EEEE does not include any recovery actions, as defined in
demonstrate availability of a success path for the nuc

One type of EEEE, commonly referred to as a “Generic Lett
(Ref. 13), permits licensees that have adopted the GL 86-10 standard fir tion license condition to
make changes to their approved FPP without prior NRC approval if those changes would not adversely
affect the ability to achieve and maintain safe shutdown in the event of a fire. These changes may not
have been reviewed and approved by the NRC a ‘! ot necessarily demonstrate an equivalent level of
£

-10 (GL 86-10) evaluation”

fire protection compared to the deterministic require 1'by Section 2.2.7 of NFPA 805. The
licensee should verify that any EEEEs relied upon to meet the deterministic requirements of NFPA 805,
Section 4.2.3, including GL 86-10 evaluations, meet the three conditions above.

NEI 04-02, Section 4 ¢ should review EEEEs during the NFPA 805
transition process to ensur ality level and basis for acceptability are still valid. Detailed
guidance on review of vided in NEI 04-02, Appendix B-3. Except as noted above,

satisfactory results from th e bvide an adequate basis to show that the EEEEs meet the
deterministic requirements of € PA 805. Guidance for acceptable EEEEs appears in
Regulatory Guide 1.189, “Fire P ion for Nuclear Power Plants,” issued March 2007 (Ref. 14).

¢ hazard” should be summarized in the license amendment request

see is not requesting specific approval for an “adequate for the hazard” EEEE,
ent request should state that an EEEE has been used to demonstrate compliance
for “adequate he hazard” EEEEs, as discussed in Regulatory Position 2.2.1, should state that the
EEEE has been used to demonstrate compliance and submit a detailed summary including sufficient detail
to allow for NRC staff evaluation of the EEEE. At a minimum, the level of detail is expected to include:
a) a summary of the condition; b) a summary of the evaluation of each condition; and ¢) a summary of the
resolution of each condition.

In all cases, licensees that rely on EEEEs to demonstrate compliance with NFPA 805 requirements
should document this usage in their license amendment request.
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24 Recovery Actions

Use of recovery actions, as defined in NFPA 805, Section 1.6.52, to demonstrate the availability of
a success path for the nuclear safety performance criteria, does not meet the deterministic requirements in
Section 4.2.3 of NFPA 805. Consequently, the licensee must address recovery actions, whether or not
previously approved by the NRC, using the performance-based methods in Section 4.2.4, as required by
NFPA 805, Section 4.2.3.1, and must evaluate the additional risk of their use according to NFPA 805,
Section 4.2.4. Regulatory Position 2.2.4 provides guidance on calculating this additional risk of recovery
actions.

Recovery actions for which the additional risk must be evaluated as requi

fire-induced and random failures may also be recovery actions,
not need to be evaluated. Likewise, actions taken in the proc
very action but the additional
with NFPA 805.

performance criteria that take place outside of t ain control room or outside of the primary control
station(s) for the equipment being operated, incl eplacement or modification of components.”

The staff has identified two cases where ope
be considered as taking place at a primary control station. For these two cases, the operator actions are
not considered recovery actions, even if they are necessary to achieve the nuclear safety performance
criteria. Activities to achieve the-nuclear safety perfo

ocation out51de the control room and is fully separated from the fire area where
. These systems or components cannot be operated from the control room.
cated shutdown equipment would not be considered a recovery action since this

the “alternative shutdown” option in Appendix R, Section III.G.3, to 10 CFR Part 50, to provide
independence and electrical separation from the control room to address a fire-induced control
room evacuation. These alternative shutdown controls may be considered the primary control
station provided that (1) once enabled, the systems and equipment controlled from the panel are
independent and electrically separated from the fire area and (2) the additional criteria below are
also met.
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e The location should be considered the primary command and control center when the main
control room can no longer be used. The control room team will evacuate to this location and
use its alternative shutdown controls to safely shut down the plant.

e The location should have the requisite system and component controls, plant parameter
indications, and communications so that the operator can adequately and safely monitor and
control the plant using the alternative shutdown equipment.

a local control
, as in the local

e There should be more than one component being controlled from this lo
station provided to allow an individual component to be locally contr
handwheel on a motor-operated valve, does not meet this definitio

Figure 2 provides a summary illustration of primary control station as described ab

Figure 2. Illustration of Primary Control Station fi fining Recovery Actions

) N

& T Dedicated
Shutdown

Main Control Room (MCR) Panel(s)
Control Room actions are not Dedicated Shutdown Panel
recovery actions actions are not recovery actions

\
E Alternative
Shutdown

Panel

Alternative Shutdown actions are not recovery actions provided:
*Primary command & control

*Requisite controls, indications, & communications

*Multiple components controlled from location

3. NFPA 805 Fire Protection Program

NFPA 805 refers to “the authority having jurisdiction (AHJ).” The NRC is the AHJ for
10 CFR 50.48(c).
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3.1 Standard License Condition

As specified in 10 CFR 50.48(c)(3)(i), the license amendment request must identify any license
conditions to be revised or superseded. Paragraph (c) in 10 CFR 50.48 and NFPA 805 identify aspects of
a performance-based FPP that must be specifically approved by the NRC through a license amendment.
It is the intent of 10 CFR 50.48(c) to allow certain changes to be made to the FPP without prior NRC
review and approval, once the NRC approves the transition to a performance-based FPP. This intent is
reﬂected in the regulatory analysis for 10 CFR 50. 48(c) which states, “Licensees choosing to use the

methods in NFPA 805, rather than submitting an exemption or deviation request time they wish to
depart from current requirements.”

prior NRC review and approval, is shown below. The applicatio risk acceptance criteria
requires that the plant have an acceptable fire PRA that is in the guidance in Regulatory
Position 4.3; refer also to Regulatory Position 3.2.4:

(Name of Licensee) shall implement and maintain in effect all provisi f the approved fire
protection program that comply with 10 CFR 50.48(a) and 10 CFR 50.48(¢), as specified in the
licensee amendment request dated (and supplements date ) and as
approved in the safety evaluation report date (and supplements dated ).
Except where NRC approval for changes or 0 equired by 10 CFR 50.48(c), and
provided no other regulation, technical specific e conditi
require prior NRC approval, the licensee may > changes to the fire protection program
without prior approval of the Commission if those changes satisfy the provisions set forth in
10 CFR 50.48(a) and 10 CFR 50 48(c), the change does not require a change to a technical
specification or a license ition, and the criteria listed below are satisfied.

Risk-Informed May Be Made Without Prior NRC Approval

nge must demonstrate that the acceptance criteria below are met.
methods, and data shall be acceptable to the NRC and shall be

A risk assessment of the
The risk assessment approac

or NRC approval of generic methods specifically for use in NFPA 805 risk
e the NRC’s generic approval clearly states that the method may be applied

or NRC review and approval is not required for changes that clearly result in a
decrease in risk. The proposed change must also be consistent with the defense in depth
philosophy and must maintain sufficient safety margins. The change may be
implemented following completion of the plant change evaluation.

(b) Prior NRC review and approval is not required for individual changes that result in a risk
increase less than 1 x 10”/yr for CDF and less than 1 x 10™/yr for LERF. The proposed
change must also be consistent with the defense in depth philosophy and must maintain
sufficient safety margins. The change may be implemented following completion of the
plant change evaluation.

Rev. 1 of RG 1.205, Page 16



Other Changes that May Be Made Without Prior NRC Approval

{Include a plant-specific list of any non risk-informed changes to the FPP.}

Transition License Conditions

) Before achieving full compliance with 10 CFR 50.48(c), as specified by (2) below, risk-informed
changes to the licensee’s fire protection program may not be made without prior NRC review and
approval unless the change clearly does not increase risk..

2) The licensee shall implement the following modifications to its facilit lete transition to

full compliance with 10 CFR 50.48(c) by {date}:

{Include a plant-specific list of any modifications identified by the licensee as nec
complete transition to its new fire protection license basis.

3) The licensee shall maintain appropriate compensato
modifications delineated above.

in place until completion of the

3.2 NFPA 805 Plant Change Evaluation Process

3.21 Definition of a Change

licensee’s fire p tion license condition.
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3.2.2 Plant Change Evaluations

The licensee should perform an engineering evaluation to demonstrate acceptability of the
change in terms of the plant change evaluation criteria and compliance with the fire protection
requirements of 10 CFR 50.48(a). The plant change evaluation process includes an integrated
assessment of the acceptability of the change in risk, defense in depth, and safety margins, regardless of
the methods or approaches used to evaluate the change. Regulatory Guide 1.174 (Ref. provides
acceptance guidance applicable to NFPA 805 plant change evaluations.

NFPA 805, Section 2.4.4.2, “Defense-in-Depth,” states that the conce
should be maintained, relative to fire protection and nuclear safety. Under N

protection defense in depth is achieved when an adequate balance of each of the following ents 1s
provided:

a. preventing fires from starting;

b. rapidly detecting fires and controlling and extinguishing p ly those fires that do occur,

thereby limiting fire damage; and

c. providing an adequate level of fire protection for structures, systems, and components important
to safety, so that a fire that is not promp inguished will not prevent essential plant safety
functions from being performed.

¢ on maintaining the philosophy of nuclear
plant change evaluations.

3.23 NRC Approval o ' ecti rogram Changes

The following FPP cha
approval through a license amend

c. changes that have been evaluated using risk-informed or performance-based alternatives to
compliance with NFPA 805, where the alternatives have not been approved for use by a license
amendment, as required by 10 CFR 50.48(c)(4); and

d. combined changes where any individual change would not meet the risk acceptance criteria of the

approved license condition.
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Licensees may request, in accordance with 10 CFR 50.48(c)(2)(vii), NRC approval of a method
using a bounding analysis approach to use when evaluating minor changes to NFPA 805 Chapter 3
elements. Upon NRC approval of the bounding method, the licensee may make subsequent minor
changes to Chapter 3 elements by performing an engineering analysis to demonstrate that the proposed
change is within the scope of the approved method and compliant to the bounding conditions. Approval
to make these changes will be referenced in the licensee’s fire protection license condition.

3.24 Plant Changes Without Prior NRC Approval

prior NRC review and approval. The types of plant changes tha implemented without prior NRC
thods are adequate to

demonstrate that any increase in risk will continue to meet the ris tance criteria.
The licensee may self approve changes based on approaches for ing the cause and effect

relationship that employ methods that:

design re
These are ct
element is:

. nctionally equivalent; or,
e adequate for the hazard.

A licensee may use an engineering evaluation to demonstrate that a given minor change to an
NFPA 805, Chapter 3, element is functionally equivalent to the corresponding technical requirement. To
the extent that a qualified fire protection engineer has concluded a minor change has not affected the
component, system, procedure or physical arrangement functionality using a relevant technical

Rev. 1 of RG 1.205, Page 19



requirement or standard, the licensee continues to meet NFPA 805 and therefore does not require prior
NRC approval.

A licensee may also use an engineering evaluation to demonstrate that changes to certain
NFPA 805, Chapter 3, elements are acceptable because the alternative is “adequate for the hazard.” Four
specific sections in NFPA 805, Chapter 3, include requirements that are based on the results of the
analyses performed under NFPA 805 Chapter 4. Prior NRC approval would not be required for changes
related to these four specific sections if the licensee could demonstrate that the alternative is “adequate for
the hazard.” The four specific sections of NFPA 805, Chapter 3, are:

Fire Alarm and Detection Systems (Section 3.8);
Automatic and Manual Water-Based Fire Suppression Systems
Gaseous Fire Suppression Systems (Section 3.10); and,

Passive Fire Protection Features (Section 3.11).

NFPA 805 Section 2.4, “Engineering Analyses,” allows use of q ahtatlve or quantitative methods
to evaluate the effectiveness of fire protection features in relati i
suppress, and extinguish a fire and provide passive protection to a
extent a qualified fire protection engineer has concluded that a mino
NFPA 805, Chapter 3, sections listed above is “adequate for the hazar
requirement, the licensee continues to meet NFPA 805 and prior NRC ap
required.

the performance criteria. To the
ge to one of the four

relevant technical

al of the change is not

3.2.5 Combined Changes and Cumulativ

Section 2.4.4.1 of NFPA 805 requires licensees to evaluate the cumulative effect of plant
changes (including all previous changes that have increased risk) on overall risk. Licensees should

After the transitio ulative risk of subsequent FPP changes is the change
in risk compared to the post > risk (see Regulatory Position 2.2.4). Also, after the

transition to NFPA 805, licens ould only include changes associated with the FPP in cumulative
e.C ndltlon in Regulatory Position 3.1, the NRC chose risk

group for the pu es of evaluating acceptable risk, each individual change shall be evaluated along with
the evaluation of the combined change. Any risk increases may be combined with risk decreases when
estimating the total risk change. Licensees should address combined changes in accordance with the
guidance in Regulatory Positions 2.1.1 and 2.1.2 of Regulatory Guide 1.174.
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3.3 Circuit Analysis

3.3.1 Identifying and Evaluating Risk-Significant Circuits

The industry guidance document NEI 00-01, Revision 1, “Guidance for Post-Fire Safe Shutdown
Circuit Analysis” (Ref. 16), when used in conjunction with NFPA 805 and this regulatory guide, provides
one acceptable approach to circuit analysis for a plant implementing an FPP under 10 CER 50.48(c).
Where the deterministic requirements in Chapter 4 of NFPA 805 are not met for the ection of required
circuits, circuit analysis assumptions regarding the number of spurious actuations manner in which

the plant change process in NFPA 805.

NEI 04-02, Section B.2.1, provides one acceptable ap identifying and screening
multiple spurious actuations when analyzing the post-fire safe-sh circuits. Licensees should use
the plant change evaluation described in Regulatory Position 3.2.2 creened spurious actuations.

02-18, “Potential for Loss of Remote Shutdown
y 1992 (Ref. 17). In addressing the failures

2.7.3, has requirements for the quality of engineering analyses and associated
applies to demonstrate compliance with the nuclear safety and radioactive

NEI 04-02 Section 5.1.2 provides guidance on what fire models have been found acceptable for use
in NFPA 805 transition, how compliance with the NFPA 805 fire modeling requirements can be achieved,
and about fire model verification and validation (V&V). Use of these models to perform the
performance-based evaluations in NFPA 805, Section 4.2.4, is acceptable to the NRC if each model used
is shown to have been appropriately applied within the range of its applicability and V&V.
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Licensees may also propose the use of other fire models; however, licensees are responsible for
providing evidence of acceptable V&V of these fire models. The V&V documents for licensee-proposed
fire models should be submitted with the license amendment request for NRC review. A license
amendment request may use other fire models, documented in generic reports (e.g., topical reports),
which the NRC has previously reviewed and found acceptable, if the licensee can demonstrate that the
model has been used within the range of its applicability and V&V.

Appendix C to NFPA 805 and Appendix D to NEI 04-02 contain discussions th t may be useful
to licensees in determining which fire models to use and applying those fire models heir
limitations; however, the NRC only endorses the fire models, methods, data, and examples in those
appendices to the extent that they have been (or can be) adequately verified an or to the extent
that they are demonstrated appropriate for the specific application.

4.3 Fire Probabilistic Risk Assessment

The fire PRA used to perform the risk assessments of N 805 Sectlon 2.4.4 (plant change

determining the technical adeg
certain clarifications and g @

15, Addendum A to the American Society of Mechanical
“Standard for Probabilistic Risk Assessment for Nuclear Power

requirements” important to the NFPA 805 risk assessments, the NRC position is that Capability
Category Il is generally acceptable. Licensees should justify use of Capability Category I for specific
supporting requirements in their NFPA 805 risk assessments if they contend that it is adequate for the
application. Licensees should also evaluate whether portions of the PRA need to meet Capability
Category III as described in the PRA standard.

The staff will continue to rely on this process to review all facility changes associated with
implementing NFPA 805 that are submitted for prior staff review and approval. The staff will also
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continue to rely on this process to provide confidence that self-approved changes meet the acceptance
guidelines. The licensee’s self-approval process should include an evaluation of all unresolved peer
review issues to assess the potential impact of the unresolved issue on the application-specific
evaluation. Any unresolved issue that could have a substantive impact on the results must be resolved.
The licensee’s self-approval process should also include the methods for modeling the cause and effect
relationship as described in Regulatory Position 3.2.4.

The NRC and EPRI have documented a methodology for conducting a fire P
NUREG/CR-6850/EPRI 1011989, “EPRI/NRC-RES Fire PRA Methodology for Nu

choose to perform more detailed plant-specific analyses to provide greater rea
model.

Although a licensee may transition to an NFPA 805-based ithout a fire PRA model that
encompasses all the areas in its facility, licensees must develop cific fire PRA of sufficient
i equirements in the rule are
met for all areas where the risk-informed approach described in N 05 Sections 2.4.3 and 4.2.4.2 is
proach is used, this limited
scope PRA should be developed, reviewed, and maintained in accordan ith all applicable guidelines.
The acceptance guidelines of Regulatory Guide 1.174 may require the total CDF and/or LERF for
evaluation of changes whose risk impact exceeds specific guidelines. If there are no areas that rely on
the risk-informed approach, licensees may propose 3
making changes to, their 10 CFR 50.48(c) based fire tio ogram.

The purpose of this s
NRC’s plans for using this 1
backfit in connection witl

to provide information to applicants and licensees regarding the
guide. The NRC does not intend or approve any imposition or

In some cases, applicants or licensees may propose an alternative or use a previously established
acceptable alternative method for ¢ ying with specified portions of the NRC’s regulations.
ods described in this guide will be used in evaluating compliance with the applicable

pplications, license amendment applications, and amendment requests.
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GLOSSARY

NFPA 805, Section 1.6, contains definitions applicable to the terminology used in the standard.
Regulatory Guide 1.189 also contains a substantial list of definitions of fire protection terminology
applicable to nuclear power generating stations. Where potential differences or conflicts exist between
definitions in NFPA 805 and other fire protection regulatory documents, and where these definitions are
important to the licensing basis, the NFPA 805 definitions should be used.
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