UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D.C. 20555-0001 -

January 13, 2014

Mr. Adam C. Heflin

Senior Vice President and
Chief Nuclear Officer

Union Electric Company

P.O. Box 620

Fulton, MO 65251

SUBJECT:  CALLAWAY PLANT, UNIT 1 - ISSUANCE OF AMENDMENT REGARDING .
TRANSITION TO A RISK-INFORMED, PERFORMANCE-BASED FIRE
PROTECTION PROGRAM IN ACCORDANCE WITH 10 CFR 50.48(c)

(TAC NO. ME7046)

Dear IVir. Heflin:

The U.S. Nuclear Regulatory Commission (NRC) has issued the enclosed Amendment No. 206
to Facility Operating License No. NPF-30 for the Callaway Plant, Unit 1 (Callaway). The
amendment consists of changes to the license and Techhical Specifications (TSs) in response
to your application dated August 29, 2011, as supplemented by letters dated November 9,.2011,
" April 17 and July 12, 2012, and February 19, August 5, September 24, and December 19,

2013. Union Electric Company (dba Ameren Missouri, the licensee), submitted a license
amendment request (LAR) to revise the fire protection program in accordance with Title 10 of -
the Code of Federal Regulations (10 CFR), Section 50.48(c), for Callaway and change the
license and TSs accordingly.

The proposed amendment would transition the Callaway fire protection program to a
risk-informed, performance-based program based on National Fire Protection Association
(NFPA) 805, “Performance-Based Standard for Fire Protection for Light Water Reactor Electric
Generating Plants, 2001 Edition” (NFPA 805), in accordance with 10 CFR 50.48(c). NFPA 805
allows the use of performance-based methods such as fire modeling and risk- inforfned methods
such as fire probabilistic risk assessment to demonstrate compllance with the nuclear safety
performance criteria. ;

The fire protection license condition in Callaway’s license is revised to reflect the use of
NFPA 805. To assure proper pagination of the license, the NRC is issuing license pages 3
~ through 11, but the only changes are the changes to the fire protection license condition.
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A copy of the related Séfety Evaluation is also enclosed. A Notice of Issuance will be included
in the Commission's biweekly Federal Register notice.

Sincerely,

( g

Carl F. Lyon, Project Manager

Plant Licensing Branch IV

Division of Operating Reactor Licensing
Office of Nuclear Reactor Regulation

Docket No. 50-483

Enclosures: .

1. Amendment No. 206 to NPF-30
2. Safety Evaluation

cc w/encls: Distribution via ListServ -
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UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D.C. 20555-0001

UNION ELECTRIC COMPANY

CALLAWAY PLANT, UNIT 1

DOCKET NO. 50-483

AMENDMENT TO FACILITY OPERATING LICENSE

Amendment No. 206
License No. NPF-30

The U.S. Nuclear Regulatory Commission (the Commission) has found that:

A.

The application for amendment by Union Electric Company (UE, the licensee),
dated August 29, 2011, as supplemented by letters dated November 9, 2011,
April 17 and July 12, 2012, and February 19, August 5, September 24, and
December 19, 2013, complies with the standards and requirements of the Atomic
Energy Act of 1954, as amended (the Act), and the Commission's rules and
regulations set forth in 10 CFR Chapter i;

The facility will operate in conformity with the application, the provisions of the
Act, and the rules and regulations of the Commission; o

There is reasonable assurance (i) that the activities authorized by this
amendment can be conducted without endangering the health and safety of the
public, and (ii) that such activities will be conducted in compliance with the
Commission's regulations;

The issuance of this amendment will not be inimical to the common defense and
security or to the health and safety of the public; and

The issuance of this amendment is in accordance with 10 CFR Part 51 of the

- Commission's regulations and all applicable requirements have been satisfied.
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2. Accordingly, the license is amended by changes to the Technical Specifications as
indicated in the attachment to this license amendment, and Paragraph 2.C.(2) of Facility
Operating License No. NPF-30 is hereby amended to read as follows:

(@)

Téchnical Specifications and Environmental Protection Plan*

The Technical Specifications contained in Appendix A, as revised
through Amendment No. 206 and the Environmental Protection
Plan contained in Appendix B, are hereby incorporated in the
license. The licensee shall operate the facility in accordance with
the Technical Specifications and the Environmental Protection
Plan.

In addition, the license is amended as indicatéd in the attachment to this license
amendment, and Paragraph 2.C.(5) of Facility Operating License No. NPF-30 is hereby
amended to read as follows: :

(5)

Fire Protection Program

Union Electric shall implement and maintain in effect all pro.visions

-of the approved fire protection program that comply with

10 CFR 50.48(a) and 10 CFR 50.48(c), as specified in the
licensee amendment request dated 8/29/2011 (and supplements
dated 11/9/2011, 4/17/2012, 7/12/2012, 2/19/2013, 8/5/2013,
9/24/2013, and 12/19/2013) and as approved in the safety
evaluation report dated 01/13/2014. Except where NRC approval
for changes or deviations is required by 10 CFR 50.48(c), and
provided no other regulation, technical specification, license
condition or requirement would require prior NRC approval, the
licensee may make 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 condition, and the criteria listed below are satisfied.

Risk-Informed Changes that May Be Made Without Prior NRC

.Approval

A risk assessment of the change must demonstrate that the
acceptance criteria below are met. The risk assessment '
approach, methods, and data shall be acceptable to the NRC and
shall be appropriate for the nature and scope of the change being
evaluated; be based on the as-built, as-operated, and maintained
plant; and reflect the operating experience at the plant.
Acceptable methods to assess the risk of the change may include
methods that have been used in the peer-reviewed fire PRA
model, methods that have been approved by NRC through a

~~
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plant-specific license amendment or NRC approval of generic
methods specifically for use in NFPA 805 risk assessments, or
methods that have been demonstrated to bound the risk impact.

(@)

\

Prior 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. '

Prior NRC review and approval is not required for
individual changes that result in a risk increase less than
1x10”/year (yr) for core damage frequency (CDF) and less
than 1x10®yr for large early release frequency (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.

Other Changes that May Be Made Without Prior NRC Approval

(1)

Changes to NFPA 805, Chapter 3, Fundamental Fire
Protection Program and Design Elements.

Prior NRC review and approval are not required for

- changes to the NFPA 805, Chapter 3, fundamental fire

protection program elements and design requirements for
which an engineering evaluation demonstrates that the
alternative to the Chapter 3 element is functionally
equivalent or adequate for the hazard. The licensee may
use an engineering evaluation to demonstrate that a
change to an NFPA 805, Chapter 3, element is functionally
equivalent to the corresponding technical requirement. A
qualified fire protection engineer shall perform the
engineering evaluation and conclude that the change has
not affected the functionality of the component, system,
procedure or physical arrangement, using a relevant
technical requirement or standard.

The licensee may 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.” Prior NRC, review and approval
would not be required for alternatives to four specific ’
sections of NFPA 805, Chapter 3, for which an engineering

_ evaluation demonstrates that the alternative to the
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Chapter 3 element is adequate for the hazard. A qualified
fire protection engineer shall perform the engineering .
evaluation and conclude that the change has not affected
the functionality of the component, system, procedure or
physical arrangement, using a relevant technical
requirement or standard. The four specific sections of
NFPA 805, Chapter 3, are as follows:

“Fire Alarm and Detection Systems” (Section 3.8);

. “Automatic and Manual Water-Based Fire
Suppression Systems” (Section 3.9);

. “Gaseous Fire Suppression Systems”
(Section 3.10); and, E

. “Passive Fire Protection Features” (Section 3.11).

This License Condition does not apply to any
demonstration of equivalency under Section 1.7 of
NFPA 805.

Fire Protection Program Changes that Have No More than
Minimal Risk Impact

Prior NRC review and approval are not required for
changes to the licensee's fire protection program that have
been demonstrated to have no more than a minimal risk
impact. The licensee may use its screening process as
approved in the NRC safety evaluation report dated
01/13/2014 to determine that certain fire protection
program changes meet the minimal criterion. The licensee
shall ensure that fire protection defense-in-depth and
safety margins are maintained when changes are made to
the fire protection program.

Transition License Conditions

(1)

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 has
been demonstrated to have no more than-a minimal nsk
impact, as described in (2 )above

The licensee shall implement the items listed in
Enclosure 2, Attachment S, Table S-3, “Implementation
Iltems,” of Ameren Missouri letter ULNRC-06060, dated
December 19, 2013, by 8 months from the date of
issuance of the license amendment.



3. This license amendment is effective as of its date of issuance and shall be implemented
by 8 months from the date of issuance.

FOR THE NUCLEAR REGULATORY COMMISSION

¢ -
/bb\/é«/( « /cta/téﬁz/ .
Michael T. Markley, Chief
Plant Licensing Branch IV

Division of Operating Reactor Licensing
Office of Nuclear Reactor Regulation

Attachment:

Changes to the Facility Operating
License No. NPF-30 and

~Technical Specifications

Date of Issuance: January 13, 2014



ATTACHMENT TO LICENSE AMENDMENT NO. 206

'TO FACILITY OPERATING LICENSE NO. NPF-30

DOCKET NO. 50-483

Replace the following pages of Facility Operating License NPF-30 with the attached revised
pages. The revised pages are identified by amendment number and contain marginal lines
indicating the areas of change.

REMOVE : INSERT

3 through 8 3 through 10
Replace the following page of Appendix A, Technical Specifications, with the attached revised
page. The revised page is identified by amendment number and contains marginal lines
indicating the areas of change.

REMOVE INSERT

5.0-5 5.0-5
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UE, pursuant to the Act and 10 CFR Parts 30, 40 and 70, to receive,
possess, and use in amounts as required any byproduct, source of
special nuclear material without restriction to chemical or physical form,
for sample analysis or instrument calibration or associated with
radioactive apparatus or components; and

UE, pursuant to the Act and 10 CFR Parts 30, 40 and 70, to possess, but
not separate, such byproduct and special nuclear materials as may be
produced by the operation of the facility.

This license shall be deemed to contain and is subject to the conditions specified
in the Commission’s regulations set forth in 10 CFR Chapter | and is subject to all
applicable provisions of the Act and to the rules, regulations, and orders of the
Commission now or hereafter in effect; and is subject to the additional conditions
specified or incorporated below:

(1)

Maximum Power Level

UE is authorized to operate the facility at reactor core power levels not in
excess of 3565 megawatts thermal (100% power) in accordance with the
conditions specified herein.

Technical Specifications and Environmental Protection Plan*

The Technical Specifications contained in Appendix A, as revised through
Amendment No. 206 and the Environmental Protection Plan contained in
Appendix B, are hereby incorporated in the license. The licensee shall
operate the facility in accordance with the Technical Specifications and
the Environmental Protection Plan.

Environmental Qualification (Section 3.11, SSER #3)**

Deleted per Amendment No. 169.

*%

Amendments 133, 134, & 135 were effective as of April 30, 2000 however these amendments
were implemented on April 1, 2000.

The parenthetical notation following the title of many license conditions denotes the section of the
Safety Evaluation Report and/or its supplements wherein the license condition is discussed.

Amendment No. 206
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Surveillance of Hafnium Control Rods (Section 4.2.3.1(10), SER
and SSER #2

Deleted per Amendment No. 169.

Fire Protection Program

Union Electric shall implement and maintain in effect all provisions of the
approved fire protection program that comply with 10 CFR 50.48(a) and
10 CFR 50.48(c), as specified in the licensee amendment request dated
8/29/2011 (and supplements dated 11/9/2011, 4/17/2012, 7/12/2012,
2/19/2013, 8/5/2013, 9/24/2013, and 12/19/2013) and as approved in the
safety evaluation report dated 1/13/2014. Except where NRC approval
for changes or deviations is required by 10 CFR 50.48(c), and provided
no other regulation, technical specification, license condition or
requirement would require prior NRC approval, the licensee may make
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 condition, and the criteria
listed below are satisfied.

Risk-Informed Changes that May Be Made Without Prior NRC Approval

A risk assessment of the change must demonstrate that the acceptance
criteria below are met. The risk assessment approach, methods, and
data shall be acceptable to the NRC and shall be appropriate for the
nature and scope of the change being evaluated; be based on the as-
built, as-operated, and maintained plant; and reflect the operating
experience at the plant. Acceptable methods to assess the risk of the
change may include methods that have been used in the peer-reviewed
fire PRA model, methods that have been approved by NRC through a
plant-specific license amendment or NRC approval of generic methods
specifically for use in NFPA 805 risk assessments, or methods that have
been demonstrated to bound the risk impact.

(@) Prior 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 1x10”/year (yr) for
core damage frequency (CDF) and less than 1x10®/yr for large
early release frequency (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.

Amendment No. 206
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Other Changes that May Be Made Without Prior NRC Approval

(1)

Changes to NFPA 805, Chapter 3, Fundamental Fire Protection
Program and Design Elements.

Prior NRC review and approval are not required for changes to the
NFPA 805, Chapter 3, fundamental fire protection program
elements and design requirements for which an engineering
evaluation demonstrates that the alternative to the Chapter 3
element is functionally equivalent or adequate for the hazard. The
licensee may use an engineering evaluation to demonstrate that a
change to an NFPA 805, Chapter 3, element is functionally
equivalent to the corresponding technical requirement. A qualified
fire protection engineer shall perform the engineering evaluation
and conclude that the change has not affected the functionality of
the component, system, procedure or physical arrangement, using
a relevant technical requirement or standard.

The licensee may 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.”
Prior NRC review and approval would not be required for
alternatives to four specific sections of NFPA 805, Chapter 3, for
which an engineering evaluation demonstrates that the alternative
to the Chapter 3 element is adequate for the hazard. A qualified
fire protection engineer shall perform the engineering evaluation
and conclude that the change has not affected the functionality of
the component, system, procedure or physical arrangement, using
a relevant technical requirement or standard. The four specific
sections of NFPA 805, Chapter 3, are as follows:

° “Fire Alarm and Detection Systems” (Section 3.8);

° “Automatic and Manual Water-Based Fire Suppression
Systems” (Section 3.9);

° “Gaseous Fire Suppression Systems” (Section 3.10); and,

“Passive Fire Protection Features” (Section 3.11).

This License Condition does not apply to any demonstration of
equivalency under Section 1.7 of NFPA 805.

Amendment No. 206
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(2) Fire Protection Program Changes that Have No More than
Minimal Risk Impact

Prior NRC review and approval are not required for changes to the
licensee’s fire protection program that have been demonstrated to
have no more than a minimal risk impact. The licensee may use
its screening process as approved in the NRC safety evaluation

report dated 1/13/2014 to determine that certain fire protection

program changes meet the minimal criterion. The licensee shall
ensure that fire protection defense-in-depth and safety margins

are maintained when changes are made to the fire protection
program.

Transition License Conditions

(1) 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 has been demonstrated to have

no more than a minimal risk impact, as described in (2) above.

(2) The licensee shall implement the items listed in Enclosure 2,
Attachment S, Table S-3, “Implementation Items,” of Ameren
Missouri letter ULNRC-06060, dated December 19, 2013, by 8
months from the date of issuance of the license amendment.

Qualification of Personnel (Section 13.1.2, SSER #3, Section 18,
SSER #1)

Deleted per Amendment No. 169.

NUREG-0737 Conditions (Section 22, SER)

Deleted per Amendment No. 169.

Post-Fuel-Loading Initial Test Program (Section 14, SER)

Deleted per Amendment No. 169.

Inservice Inspection Program (Sections 5.2.4 and 6.6, SER)

Deleted per Amendment No. 169.

Emergency Planning

Deleted per Amendment No. 169.

Amendment No. 206
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(11)  Steam Generator Tube Rupture (Section 15.4.4, SSER #3)

Deleted per Amendment No. 169.

(12) Low Temperature Overpressure Protection (Section 15, SSER #3)

Deleted per Amendment No. 169.

(13) LOCA Reanalysis (Section 15, SSER #3)

Deleted per Amendment No. 169.

(14)  Generic Letter 83-28

Deleted per Amendment No. 169.

(15) Mitigation Strategy License Condition

Develop and maintain strategies for addressing large fires and explosions
and that include the following key areas:

(a) Fire fighting response strategy with the following elements:

1. Pre-defined coordinated fire response strategy and
guidance

Assessment of mutual aid fire fighting assets
Designated staging areas for equipment ‘and materials
Command and control

Training of response personnel

aoRrowbN

(b) Operations to mitigate fuel damage considering the following:

1. Protection and use of personnel assets

2. Communications

3. Minimizing fire spread

4 Procedures for implementing integrated fire response
strategy

Identification of readily-available, pre-staged equipment
Training on integrated fire response strategy

Spent fuel pool mitigation measures

Noo

(c) Actions to minimize release to include consideration of:

1. Water spray scrubbing
2. Dose to onsite responders

(16)  Additional Conditions

The Additional Conditions contained in Appendix C, as revised
through Amendment No. 190, are hereby incorporated into this

Amendment No. 206 |
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license. UE shall operate the facility in accordance with the
Additional Conditions.

D. An Exemption from certain requirements of Appendix J to 10 CFR Part 50,
are described in the October 9, 1984 staff letter. This exemption is
authorized by law and will not endanger life or property or the common
defense and security and are otherwise in the public interest. Therefore, this
exemption is hereby granted pursuant to 10 CFR 50.12. With the
granting of this exemption the facility will operate, to the extent authorized
herein, in conformity with the application, as amended, the provisions of
the Act, and the rules and regulations of the Commission.

E. UE shall fully implement and maintain in effect all provisions of the
Commission-approved physical security, training and qualification, and
safeguards contingency plans including amendments made pursuant to
provisions of the Miscellaneous Amendments and Search Requirements
revisions to 10 CFR 73.55 (51 FR 27817 and 27822) and to the authority of
10 CFR 50.90 and 10 CFR 50.54(p). The combined set of plans, which
contain Safeguards Information protected under 10 CFR 10 CFR 73.21,
are entitled: “Callaway Security Plan, Training and Qualification Plan, and
Safeguards Contingency Plan, Revision 0” submitted by letter dated
October 20, 2004, as supplemented by the letter May 11, 20086.

UE shall fully implement and maintain in effect all provisions of the Commission-
approved cyber security plan (CSP), including changes made pursuant to the
authority of 10 CFR 50.90 and 10 CFR 50.54(p). The Callaway Plant Unit 1 CSP
was approved by License Amendment No. 203.

F. Deleted per Amendment No. 169.

G. UE shall have and maintain financial protection of such type and in such
amounts as the Commission shall require in accordance with Section 170
of the Atomic Energy Act of 1954, as amended, to cover public liability
claims.

H. This license is effective as of the date of issuance and shall expire at Midnight on
October 18, 2024.

FOR THE NUCLEAR REGULATORY COMMISSION
ORIGINAL SIGNED BY H. R. DENTON

Harold R. Denton, Director
Office of Nuclear Reactor Regulation

Attachments/Appendices:

Attachment 1 (Deleted per Amendment No. 169)

Attachment 2 (Deleted per Amendment No. 169)

Appendix A - Technical Specifications (NUREG-1058, Revision 1)
Appendix B - Environmental Protection Plan

Appendix C - Additional Conditions

Date of Issuance: October 18, 1984

abhonNn=~

Amendment No. 206 |
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ATTACHMENT 1

Deleted per Amendment No. 169.

Amendment No. 206 |
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ATTACHMENT 2

Deleted per Amendment No. 169.

Amendment No. 206 |



Procedures

54
5.0 ADMINISTRATIVE CONTROLS
5.4 Procedures
541 Written procedures shall be established, implemented, and maintained covering the

following activities:

a. The applicable procedures recommended in Regulatory Guide 1.33,
Revision 2, Appendix A, February 1978,

b. The emerg.ency operating procedures required to implement the
requirements of NUREG-0737 and NUREG-0737, Supplement 1, as
stated in Generic Letter 82-33;
" C. Quality assurance for effluent and environmental monitoring;

d. ‘Not Used; and

e All programs specified in Specification 5.5.

CALLAWAY PLANT 5.0-5 - Amendment 206
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UNITED STATES

NUCLEAR REGULATORY COMMISSION
WASHINGTON, D.C. 20555-0001

SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION

RELATED TO AMENDMENT NO. 206 TO

FACILITY OPERATING LICENSE NO. NPF-30

TRANSITION TO A PERFORMANCE-BASED FIRE PROTECTION

PROGRAM IN ACCORDANCE WITH 10 CFR 50.48(c)

UNION ELECTRIC COMPANY

CALLAWAY PLANT, UNIT 1

DOCKET NO. 50-483

1.0 INTRODUCTION

1.1 Background

The U.S. Nuclear Regulatory Commission (NRC) started developing fire protection
requirements in the 1970s, and in 1976, the NRC published comprehensive fire protection
guidelines. Subsequently, the NRC performed fire protection reviews for the operating reactors,
and documented the results in safety evaluation reports (SERs) or supplements to SERs. In
1980, to resolve issues identified in those reports, the NRC amended its regulations for fire
protection in operating nuclear power plants and published its Final Rule, Fire Protection
Program for Operating Nuclear Power Plants, in the Federal Register (FR) on November 19,
1980 (45 FR 76602), adding Section 50.48, “Fire Protection” and Appendix R to Title 10 of the
Code of Federal Regulations (10 CFR) Part 50, “Fire Protection Program for Nuclear Power
Facilities Operating Prior to January 1, 1979.” Section 50.48(a)(1) of 10 CFR Part 50 requires
each operating nuclear power plant to have a fire protection plan that satisfies General Design
Criterion (GDC) 3 of Appendix A to 10 CFR Part 50 and states that the fire protection plan must
describe the overall fire protection program; identify the positions responsible for the program
and the authority delegated to those positions; outline the plans for fire protection, fire detection
and suppression capability, and limitation of fire damage. Section 50.48(a)(2) states that the fire
protection plan must describe the specific features necessary to implement the program
described in paragraph (a)(1) including administrative controls and personnel requirements;
automatic and manual fire detection and suppression systems; and the means to limit fire
damage to structures, systems, and components (SSCs) to ensure the capability to safely shut
down the plant. Section 50.48(a)(3) requires that the licensee retain the fire protection plan and
each change to the plan as a record until the Commission terminates the license.

In the 1990s, the NRC worked with the National Fire Protection Association (NFPA) and
industry to develop a risk-informed (R1), performance-based (PB) consensus standard for fire
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protection. In 2001, the NFPA Standards Council issued NFPA 805, “Performance-Based
Standard for Fire Protection for Light Water Reactor Electric Generating Plants” (Reference 1),
which describes a methodology for establishing fundamental fire protection program (FPP)
design requirements and elements, determining required fire protection systems and features,
applying PB requirements, and administering fire protection for existing light-water reactors
during operation, decommissioning, and permanent shutdown. It provides for the establishment
of a minimum set of fire protection requirements but allows PB or deterministic approaches to
be used to meet performance criteria.

Regulatory Guide (RG) 1.205, “Risk-Informed, Performance-Based Fire Protection for Existing
Light-water Nuclear Power Plants,” Revision 1 (RG 1.205) (Reference 2), states, in part, that:

On March 26, 1998, the staff sent to the Commission SECY-98-058,
“‘Development of a Risk-Informed, Performance-Based Regulation for Fire
Protection at Nuclear Power Plants” [Reference 83], in which it proposed to work
with NFPA and the industry to develop a risk-informed, performance-based
consensus standard for nuclear power plant fire protection. This consensus
standard could be endorsed in a future rulemaking as an alternative set of fire
protection requirements to the existing regulations in 10 CFR 50.48. In
SECY-00-0009, “Rulemaking Plan, Reactor Fire Protection Risk-Informed,
Performance-Based Rulemaking,” dated January 13, 2000 [Reference 84], 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.

An adoptee of NFPA 805 must meet the performance goals, objectives, and criteria that are
itemized in Chapter 1 of NFPA 805 through the implementation of PB or deterministic
approaches.” The goals include ensuring that reactivity control, inventory and pressure control,
decay heat removal, vital auxiliaries, and process monitoring are achieved and maintained. The
adoptee then must establish plant fire protection requirements using the methodology in
Chapter 2 of NFPA 805, such that the minimum fire protection program elements and design
criteria contained in Chapter 3 of NFPA 805 are satisfied. Next, an adoptee identifies fire areas
and fire hazards through a plant-wide analysis, and then applies either a PB or a deterministic
approach to meet the performance criteria. As part of a PB approach, an adoptee will use
engineering evaluations, probabilistic safety assessments, and fire modeling caliculations to
show that the criteria are met. Chapter 4 of NFPA 805 establishes the methodology to
determine the fire protection systems and features required to achieve the performance criteria.
It also specifies that at least one success path to achieve the nuclear safety performance criteria
shall be maintained free of fire damage by a single fire.

RG 1.205 also states, in part', that:

Effective July 16, 2004, the Commission amended its fire protection requirements
in 10 CFR 50.48 to add 10 CFR 50.48(c), which incorporates by reference the
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2001 edition of NFPA 805, with certain excepfions, and allows licensees to apply
for a license amendment to comply with the 2001 edition of NFPA 805

(69 FR 33536). NFPA has issued subsequent editions of NFPA 805, but the
regulation does not endorse them.

Throughout this safety evaluation (SE), where the NRC staff states that the licensee's FPP
element is in compliance with (or meeting the requirements of) NFPA 805, the NRC staff is
referring to NFPA 805 with the exceptions, modifications, and supplements described in
10 CFR 50.48(c)(2).

RG 1.205 also states, in part, that:

In parallel with the Commission’s efforts to issue a rule incorporating the risk-
informed, performance-based fire protection provisions of NFPA 805, NEI [the
Nuclear Energy Institute] published implementing guidance for the specific
provisions of NFPA 805 and 10 CFR 50.48(c) in NEI 04-02, [“Guidance for
Implementing a Risk-Informed, Performance-Based Fire Protection Program
Under 10 CFR 50.48(c).”]

RG 1.205 provides the NRC staff's position on NE| 04-02, Revision 2 (Reference 3), and offers
additional information and guidance to supplement the NEI document and assist licensees in
meeting the NRC's regulations in 10 CFR 50.48(c) related to adopting a risk-informed,
performance-based (RI/PB) FPP.

Accordingly, Union Electric Company (dba Ameren Missouri, the licensee), requested a license
amendment to allow the licensee to revise the Callaway Plant, Unit 1 (Callaway) FPP in
accordance with 10 CFR 50.48(c) and change the license and technical specifications (TSs)
accordingly. '

1.2 Reque‘sted Licensing Action

By application to the NRC dated August 29, 2011 (Reference 4), as supplemented by letters
dated November 9, 2011 (Reference 5), April 17, 2012 (Reference 6), July 12, 2012

(Reference 7), February 19, 2013 (Reference 8), August 5, 2013 (Reference 9), September 24,
2013 (Reference 10), and December 19, 2013 (Reference 88) the licensee submitted an
application for a license amendment to transition the Callaway FPP from 10 CFR 50.48(b) to

10 CFR 50.48(c), NFPA 805, “Performance-Based Standard for Fire Protection For Light Water
Reactor Electric Generating Plants,” 2001 Edition. The supplemental letters were in response
to the NRC staff's requests for additional information (RAls) dated March 2, 2012 ~
(Reference 11), June 6, 2012 (Reference 12), June 19, 2012 (Reference 13), December 11,
2012 (Reference 14), July 30, 2013 (Reference 15), August 16, 2013 (Reference 16), and
November 14, 2013 (Reference 89). The licensee's supplemental letters provided additional
information that clarified the application, did not expand the scope of the application as originally
noticed, and did not change the NRC staff’'s original proposed no significant hazards
consideration determination as published in the Federal Register (FR) on February 14, 2012 (77
FR 8294).
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The licensee requested an amendment to the Callaway operating license and TSs in order to
establish and maintain an RI/PB FPP in accordance with the requirements of 10 CFR 50.48(c).

Specifically, the licensee requested to transition from the existing deterministic fire protection
licensing basis - which was established in accordance with the Standardized Nuclear Unit
Power Plant System (SNUPPS) Final Safety Analysis Report (FSAR) for the facility through
Revision 15, the Callaway site addendum through Revision 8, and as approved in NUREG-
0830, “Safety Evaluation Report Related to the Operation of Callaway Plant, Unit No. 1,” dated
October 1981 and Supplements 1 through 4 dated April 1982, July 1983, May 1984, and
October 1984, respectively (Reference 57) - to a PB FPP in accordance with 10 CFR 50.48(c),
that uses risk information, in part, to demonstrate compliance with the fire protection and
nuclear safety goals, objectives, and performance criteria of NFPA 805. As such, the proposed
FPP at Callaway is referred to as RI/PB throughout this SE.

In its license amendment request (LAR), the licensee has provided a description of the revised
FPP for which it is requesting NRC approval to implement, a description of the FPP that it will
implement under 10 CFR 50.48(a) and (c), and the results of the evaluations and analyses
required by NFPA 805.

This SE documents the NRC staff's evaluation of the licensee's LAR and the NRC vstaff’s
conclusion that:

(1) The licensee has identified any orders and license conditions that must be
revised or superseded, and has provided the necessary revisions to the plant’s
TSs and TS Bases, as required by 10 CFR 50.48(c)(3)(i).

(2) The licensee has completed its implementation of the methodology in Chapter 2,
“Methodology,” of NFPA 805 (including all required evaluations and analyses),
and the NRC staff has approved the licensee’s modified FPP, which reflects the
decision to comply with NFPA 805, as required by 10 CFR 50.48(a).

(3) Thé licensee will modify its FPP, as described in the LAR, in accordance with the
implementation schedule set forth in this SE and the accompanying license
condition, as required by 10 CFR 50.48(c)(3)(ii). '

The licensee proposed a new fire protection license condition reflecting the new RI/PB FPP
licensing basis. Section 2.4.2 and Section 4.0 of this SE discuss the license condition in detail
and Section 2.4.3 discusses TS changes.



2.0 REGULATORY EVALUATION

Section 50.48, “Fire Protection,” of 10 CFR provides the NRC requirements for nuclear power:
plant fire protection. The NRC regulations include specific requirements for requesting approval
for an RI/PB FPP based on the provisions of NFPA 805 (Reference 1). Paragraph 50.48(c)(3)(i)
of 10 CFR states, in part, that:

A licensee may maintain a fire protection program that complies with NFPA 805
as an alternative to complying with [10 CFR 50.48(b)] for plants licensed to
operate before January 1, 1979, or the fire protection license conditions for plants
licensed to operate after January 1, 1979. The licensee shall submit a request to
comply with NFPA 805 in the form of an application for license amendment under
[10 CFR] 50.90. The application must identify any orders and license conditions
that must be revised or superseded, and contain any necessary revisions to the
plant's technical specifications and the bases thereof.

In addition, 10 CFR 50.48(c)(3)(ii) states that:

The licensee shall complete its implementation of the methodology in Chapter 2
of NFPA 805 (including ali required evaluations and analyses) and, upon
completion, modify the fire protection plan required by paragraph (a) of this
section to reflect the licensee's decision to comply with NFPA 805, before
changing its fire protection program or nuclear power plant as permitted by
NFPA 805.

The intent of 10 CFR 50.48(c)(3)(ii) is given in the statement of considerations for the Final
Rule, Voluntary Fire Protection Requirements for Light Water Reactors; Adoption of NFPA 805
as a Risk-Informed, Performance-Based Alternative (69 FR 33536, 33548; June 16, 2004),
which states: :

This paragraph requires licensees to complete all of the Chapter 2 methodology
(including evaluations and analyses) and to modify their fire protection plan
before making changes to the fire protection program or to the plant
configuration. This process ensures that the transition to an NFPA 805
configuration is conducted in a complete, controlled, integrated, and organized
manner. This requirement also precludes licensees from implementing

NFPA 805 on a partial or selective basis (e.g., in some fire areas and not others,
or truncating the methodology within a given fire area).

As stated in 10 CFR 50.48(c)(3)(i), the Director of the Office of Nuclear Reactor Regulation
(NRR), or a designee of the Director, may approve the application if the Director or designee
determines that the licensee has identified orders, license conditions, and the technical
specifications that must be revised or superseded, and that any necessary revisions are
adequate.

The regulations also allow for flexibility that was not included in the NFPA 805 standard.
Licensees who choose to adopt 10 CFR 50.48(c), but wish to use the PB methods permitted
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elsewhere in the standard to meet the fire protection requirements of NFPA 805 Chapter 3,
“Fundamental Fire Protection Program and Design Elements,” may do so by submitting an LAR
in accordance with 10 CFR 50.48(c)(2)(vii):

The Director of the Office of Nuclear Reactor Regulation, or a designee of the
Director, may approve the application if the Director or designee determines that
the performance-based approach,;

(A) Satisfies the performénce 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,
fire suppression, mitigation, and post-fire safe shutdown capability).

Alternatively, licensees may choose to.use RI or PB alternatives to comply with NFPA 805 by
submitting an LAR in accordance with 10 CFR 50.48(c)(4).

The Director of the Office of Nuclear Reactor Regulation, or designee of the
Director, may approve the application if the Director or designee determines that
the proposed alternatives: ) :

(i) Satisfy the performance goals, performance objectives, and performance

criteria specified in NFPA 805 related to nuclear safety and radiological
release;
(ii) Maintain safety margins; and

(iii) Maintain fire protection defense-in-depth (fire prevention, fire detection,
fire suppression, mitigation, and post-fire safe shutdown capability).

In addition to the conditions outlined by the rule that require licensees to submit an LAR for NRC
review and approval in order to adopt an RI/PB FPP, a licensee may submit additional elements
of its FPP for which it wishes to receive specific NRC review and approval, as set forth in
Regulatory Position C.2.2.1 of RG 1.205 (Reference 2). Inclusion of these elements in the
NFPA 805 LAR is meant to alleviate uncertainty in portions of the current FPP licensing bases
as a resuit of the lack of specific NRC approval of these elements. 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. Accordingly, any submittal addressing these additional FPP elements needs to
include sufficient detail to allow the NRC staff to assess whether the licensee’s treatment of
these elements meets the 10 CFR 50.48(c) requirements.
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The purpose of the FPP established by NFPA 805 is to provide assurance, through a defense-
~in-depth (DID) philosophy, that the NRC's fire protection objectives are satisfied. NFPA 805
Section 1.2, “Defense-in-Depth,” states the following:

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

(1)
(2)

(3)

Preventing fires from starting

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

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

In addition, in accordance with GDC 3, “Fire protection,” of Appendix A, “General Design Criteria
for Nuclear Power Plants,” to 10 CFR Part 50, fire detection and fighting systems must be
designed such that their rupture or inadvertent operation does not significantly impair the ability
of the SSCs important to safety to perform their intended safety functions.

21 Applicable Regulations

The following fegulations address fire protection:

GDC 3, “Fire protection,” to 10 CFR Part 50, Appendix A:

Structures, systems, and components important to safety shall be
designed and located to minimize, consistent with other safety
requirements, the probability and effect of fires and explosions.
Noncombustible and heat resistant materials shall be used wherever
practical throughout the unit, particularly in locations such as the
containment and control room. Fire detection and fighting systems of
appropriate capacity and capability shall be provided and designed to
minimize the adverse effects of fires on structures, systems, and
components important to safety. Firefighting systems shall be designed
to assure that their rupture or inadvertent operation does not significantly
impair the safety capability of these structures, systems, and
components.

10 CFR 50.48(a)(1) requires that each holder of an operating license have a fire'
protection plan that satisfies GDC 3 of Appendix A to 10 CFR Part 50.
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) 10 CFR 50.48(c) incorporates NFPA 805 (2001 Edition) by reference, with
certain exceptions, modifications and supplementation. This regulation
establishes the requirements for using an RI/PB FPP in conformance with
NFPA 805 as an alternative to the requirements associated with 10 CFR 50.48(b)
and Appendix R, “Fire Protection Program for Nuclear Power Facilities Operating
Prior to January 1, 1979,” to 10 CFR Part 50, or the specific plant fire protection
license condition.

. 10 CFR Part 20, “Standards for Protection Against Radiation,” establishes the
radiation protection limits used as NFPA 805 radioactive release performance
criteria, as specified in NFPA 805, Section 1. 5 2, “Radioactive Release
Performance Criteria.”

2.2  Applicable Staff Guidance

The NRC staff review also relied on the following additional codes, regulatory guides, and
standards:

° RG 1.205, “Risk-Informed, Performance-Based Fire Protection for Existing Light-
Water Nuclear Power Plants,” Revision 1, issued December 2009 (Reference 2),
provides guidance for use in complying with the requirements that the NRC has
promulgated for RI/PB FPPs that comply with 10 CFR 50.48 and the referenced
2001 Edition of the NFPA standard. It endorses portions of NEI 04-02,

Revision 2, where it has been found to provide methods acceptable to the NRC
for implementing NFPA 805 and complying with 10 CFR 50.48(c). The

regulatory positions in Section C of RG 1.205 include clarification of the guidance
provided in NEI 04-02, as well as NRC exceptions to the guidance. RG 1.205
sets forth regulatory positions, emphasizes certain issues, clarifies the
requirements of 10 CFR 50.48(c) and NFPA 805, clarifies the guidance in

NEI 04-02, and provides exceptions to the NEI 04-02 guidance where required.
Should a conflict occur between NEI 04-02 and this RG, the regulatory positions .
in RG 1.205 govern.

) The 2001 Edition of NFPA 805, “Performance-Based Standard for Fire Protection
for Light Water Reactor Electric Generating Plants” (Reference 1), specifies the
minimum fire protection requirements for existing light-water nuclear power
plants during all phases of plant operations, including shutdown, degraded
conditions, and decommissioning, which had not been explicitly addressed by
previous requirements and guidelines. NFPA 805 was developed to provide a
comprehensive RI/PB standard for fire protection. The NFPA 805 Technical
Committee on Nuclear Facilities is composed of nuclear plant licensees, the
NRC, insurers, equipment manufacturers, and subject matter experts. The
standard was developed in accordance with NFPA processes, and consisted of a
number of technical meetings and reviews of draft documents by committee and
industry representatives. The scope of NFPA 805 includes goals related to
nuclear safety and radioactive release. NFPA 805 became effective on
February 9, 2001.



NEI 04-02, “Guidance for Implementing a Risk-Informed, Performance-Based
Fire Protection Program Under 10 CFR 50.48(c),” Revision 2 (Reference 3),
provides guidance for implementing the requirements of 10 CFR 50.48(c), and
represents methods for implementing in whole or in part an RI/PB FPP. This
implementing guidance for NFPA 805 has two primary purposes: (1) provide
direction and clarification for adopting NFPA 805 as an acceptable approach to
fire protection, consistent with 10 CFR 50.48(c); and (2) provide additional
supplemental technical guidance and methods for using NFPA 805 and its
appendices to demonstrate compliance with fire protection requirements.
Although there is a significant amount of detail in NFPA 805 and its appendices,
clarification and additional guidance for select issues help ensure consistency
and effective utilization of the standard. The NEI 04-02 guidance focuses
attention on the RI/PB fire protection goals, objectives, and performance criteria
contained in NFPA 805 and the RI/PB tools considered acceptable for
demonstrating compliance. Revision 2 of NEI 04-02 incorporates guidance from
RG 1.205 and approved Frequently Asked Questions (FAQs).

RG 1.174, “An Approach for Using Probabilistic Risk Assessment in Risk-
Informed Decisions on Plant-Specific Changes to the Licensing Basis,”
Revision 2, issued May 2011 (Reference 17), provides the NRC staff's
recommendations for using risk information in support of licensee-initiated
licensing basis changes to a nuclear power plant that require such review and
approval. The guidance provided does not preclude other approaches for
requesting licensing basis changes. Rather, RG 1.174 is intended to improve
consistency in regulatory decisions in areas in which the results of risk analyses
are used to help justify regulatory action. As such, the RG provides general
guidance concerning one approach that the NRC has determined to be
acceptable for analyzing issues associated with proposed changes to a plant’s
licensing basis and for assessing the impact of such proposed changes on the
risk associated with plant design and operation.

RG 1.200, “An Approach for Determining the Technical Adequacy of Probabilistic
Risk Asséssment Resuits for Risk-Informed Activities,” Revision 2, issued

March 2009 (Reference 18), provides guidance to licensees for use in
determining the technical adequacy of the base probabilistic risk assessment
(PRA) used in a risk-informed regulatory activity, and endorses standards and
industry peer review guidance. The RG provides guidance in four areas:

(1 a definition of a technically acceptable PRA

(2) the NRC’s position on PRA consensus standards and industry PRA peer
review program documents

(3) demonstration that the baseline PRA (in total or specific pieces) used in
regulatory applications is of sufficient technical adequacy
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4) documentation to support a regulatory submittal

It does not provide guidance on how the base PRA is revised for a specific
application or how the PRA results are used in application-specific decision-
making processes.

RG 1.189, “Fire Protection for Nuclear Power Plants,” Revision 2, issued
October 2009 (Reference 19), provides guidance to licensees on the proper
content and quality of engineering equivalency evaluations used to support the
FPP. The NRC staff developed the RG to provide a comprehensive fire
protection guidance document and to identify the scope and depth of fire
protection that the staff would consider acceptable for nuclear power plants.

NUREG-0800, Section 9.5.1.1, “Fire Protection Program,” Revision 0, issued
February 2009 (Reference 20), provides the NRC staff with guidance for
evaluating LARs related to deterministic FPPs. Previous revisions of this section
of NUREG-0800 were issued as Section 9.5.1.

NUREG-0800, Section 9.5.1.2, “Risk-Informed, Performance-Based Fire
Protection Program,” Revision 0, issued December 2009 (Reference 21),
provides the NRC staff with guidance for evaluating LARs that seek to implement
an RI/PB FPP in accordance with 10 CFR 50.48(c).

NUREG-0800, Section 19.1, “Determining the Technical Adequacy of
Probabilistic Risk Assessment Results for Risk-Informed License Amendment
Requests After Initial Fuel Load,” Revision 3, issued September 2012
(Reference 22), provides the NRC staff with guidance for evaluating the technical
adequacy of a licensee’s PRA results when used to request Rl changes to the
licensing basis.

NUREG-0800, Section 19.2, “Review of Risk Information Used to Support
Permanent Plant-Specific Changes to the Licensing Basis: General Guidance,”
Revision 0, issued June 2007 (Reference 23), provides the NRC staff with
guidance for evaluating the risk information used by a licensee to support
permanent RI changes to the licensing basis.

NUREG/CR-6850, “EPRI/NRC-RES Fire PRA Methodology for Nuclear Power
Facilities,” Volumes 1 and 2 and Supplement 1 (References 24, 25, and 26),
presents a compendium of methods, data, and tools to perform a fire probabilistic
risk assessment (FPRA) and develop associated insights. In order to address
the need for improved methods, the NRC Office of Nuclear Regulatory Research
(RES) and Electric Power Research Institute (EPRI) embarked upon a program
to develop a state-of-art FPRA methodology. Both RES and EPRI provided
specialists in fire risk analysis, fire modeling, electrical engineering, human
reliability analysis, and systems engineering for methods development. A formal
technical issue resolution process was developed to direct the deliberative
process between RES and EPRI. The process ensures that divergent technical
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views are fully considered, yet encourages consensus at many points during the

~ deliberation. Significantly, the process provides that each party maintain its own
point of view if consensus is not reached. Consensus was reached on all
technical issues documented in NUREG/CR-6850. The methodology
documented in this report reflects the current state-of-the-art in FPRA. These
methods are expected to form a basis for risk-informed analyses related to the
plant FPP. Volume 1, the Executive Summary, provides general background and
overview information, project insights and conclusions. Volume 2 provides the
detailed discussion of the recommended approach, methods, data, and tools for
conduct of an FPRA.

. Memorandum from Richard P. Correia, RES, to Joseph G. Giitter, NRR, titled
“Interim Technical Guidance on Fire-Induced Circuit Failure Mode Likelihood
Analysis,” dated June 14, 2013, (Reference 68) notes that, based on new
experimental information documented in NUREG/CR-6931 “Cable Response to
Live Fire (CAROLFIRE)” issued April 2008 (Reference 86), and NUREG/CR-
7100 “Direct Current Electrical Shorting in Response to Exposure Fire
(DESIREE-Fire): Test Results,” issued April 2012 (Reference 87), the reduction
in hot short probabilities for circuits provided with control power transformers
(CPTs) identified in NUREG/CR-6850 cannot be repeated in experiments and,
therefore, may be too high and should be reduced.

NUREG-1805, “Fire Dynamics Tools (FDTs): Quantitative Fire Hazard Analysis
Methods for the U.S. Nuclear Regulatory Commission Fire Protection Inspection
Program” (Reference 27), provides quantitative methods, known as FDTs, to
assist regional fire protection inspectors in performing fire hazard analysis. The
FDTs are intended to assist fire protection inspectors in performing Rl
evaluations of credible fires that may cause critical damage to essential safe
shutdown equipment.

NUREG-1824, “Verification and Validation of Selected Fire Models for Nuclear
Power Plant Applications,” Volumes 1 through 7 (Reference 28), provide
technical documentation regarding the predictive capabilities of a specific set of
fire models for the analysis of fire hazards in nuclear power plant (NPP)
scenarios. This report is the result of a collaborative program with the EPRI and
the National Institute of Standards and Technology (NIST). The selected models
are:

(1) FDTs developed by NRC (Volume 3)

(2) The Fire-Induced Vulnerability Evaluation, -Revision 1 (FIVE) developed
by EPRI (Volume 4)

(3) The zone model, Consolidated Model of Fire and Smoke Transport
(CFAST), developed by NIST (Volume 5)

(4) The zone model MAGIC developed by Electricite de France (EdF)
(Volume 6)

(5) The computational fluid dynamics model, Fire Dynamics Simulator (FDS)
‘developed, by NIST (Volume 7).
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In addition to the fire model volumes, Volume 1 is the comprehensive main report
and Volume 2 is a description of the experiments and associated experimental
uncertainty used in developing this report.

NUREG/CR-7010, “Cable Heat Release, Ignition, and Spread in Tray
Installations during Fire (CHRISTIFIRE), Phase 1: Horizontal Trays,” Volume 1
(Reference 29), describes Phase 1 of the CHRISTIFIRE testing program
conducted by NIST. The overall goal of this multiyear program is to quantify the
burning characteristics of grouped electrical cables installed in cable trays. This
first phase of the program focuses on horizontal tray configurations.
CHRISTIFIRE addresses the burning behavior of a cable in a fire beyond the
point of electrical failure. The data obtained from this project can be used for the
development of fire models to calculate the heat release rate (HRR) and flame
spread of a cable fire.

NUREG-1855, Volume 1, “Guidance on the Treatment of Uncertainties
Associated with PRAs in Risk-Informed Decision Making” (Reference 30),
provides guidance on how to treat uncertainties associated with PRA in RI
decision-making. The objectives of this guidance include fostering an
understanding of the uncertainties associated with PRA and their impact on the
results of PRA and providing a pragmatic approach to addressing these
uncertainties in the context of the decision-making. To meet the objective of the
NUREG, it is necessary to understand the role that PRA results play in the
context of the decision process. To define this context, NUREG-1855 provides
an overview of the Rl decision-making process itself.

NUREG-1921, “EPRI/NRC-RES Fire Human Reliability Analysis Guidelines —
Final Report” (Reference 31), presents the state-of-the-art in fire human reliability
analysis (HRA) practice. This report was developed jointly between RES and
EPRI to develop the methodology and supporting guidelines for estimating
human error probabilities (HEPs) for human failure events (HFEs) following the
fire-induced initiating events of an FPRA. The report builds on existing HRA
methods, and is intended primarily for practitioners conducting a fire HRA to
support an FPRA.

NUREG-1934, “Nuclear Power Plant Fire Modeling Analysis Guidelines (NPP
FIRE MAG)” (Reference 32), describes the implications of the verification and
validation results from NUREG-1824 for fire model users. The features and
limitations of the fire models documented in NUREG-1824 are discussed relative
to their use to support NPP fire hazard analyses. The report also provides
information to assist fire model users in applying this technology in the NPP
environment.

Generic Letter (GL) 2006-03. “Potentially Nonconforming Hemyc and MT Fire
Barrier Configurations” (Reference 33), requested that licensees evaluate their
facilities to confirm compliance with the existing applicable regulatory
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requirements in light of the information provided in this GL and, if appropriate,
take additional actions. Specifically, NRC testing revealed that, for the
configurations tested, Hemyc and MT fire barriers failed to provide the protective
function intended for compliance with existing regulations.

NEI 00-01, “Guidance for Post Fire Safe Shutdown Circuit Analysis,” Revision 2
(Reference 34), provides a deterministic methodology for performing post-fire
safe shutdown analysis. In addition, NEI 00-01 includes information on risk-
informed methods (when allowed within a plant’s licensing basis) that may be
used in conjunction with the deterministic methods for resolving circuit failure
issues related to Multiple Spurious Operations (MSOs). The Rl method is
intended for application by licensees to determine the risk significance of
identified circuit failure issues related to MSOs. '

American Society of Mechanical Engineers/American Nuclear Society
(ASME/ANS) RA-Sa-2009, “Addenda to ASME/ANS RA-S-2008, Standard for
Level 1/Large Early Release Frequency Probabilistic Risk Assessment for
Nuclear Power Plant Applications” (Reference 35), provides guidance for PRAs
used to support RI decisions for commercial light-water reactor NPPs and
prescribes a method for applying these requirements for specific applications.
The Standard gives guidance for a Level 1 PRA of internal and external hazards
for all plant operating modes. In addition; the Standard provides guidance for a
limited Level 2 PRA sufficient to evaluate large early release frequency (LERF).
The only hazards explicitly excluded from the scope are accidents resulting from
purposeful human-induced security threats (e.g., sabotage). The Standard
applies to PRAs used to support applications of RI decision-making related to
design, licensing, procurement, construction, operation, and maintenance.

Branch Technical Position (BTP) Chemical Engineering Branch (CMEB) 9.5-1,
“Guidelines for Fire Protection for Nuclear Power Plants,” Revision 2, July 1981
(Reference 36), provides the NRC staff with guidance for implementing a
deterministic FPP in accordance with 10 CFR 50, Section 50.48 and Appendix R.

NFPA 13, “Standard for the Installation of Sprinkler Systems,” 1976 Edition
(Reference 37), is the industry benchmark for design and installation of automatic
fire sprinkler systems. NFPA 13 addresses sprinkler system design approaches,
system installation, acceptance testing, and component options.

NFPA 14, “Standard for the Installation of Standpipe and Hose Systems”
(Reference 38), provides the minimum requirements for the installation of
standpipes and hose systems to ensure that systems will work as intended to
deliver adequate and reliable water supplies in a fire emergency. NFPA 14
covers all system components and hardware, including piping, fittings, valves,
and pressure-regulation devices, as well as system requirements; installation
requirements; design; plans and caiculations; water supply; and system
acceptance.
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Regulatory Issue Summary (RIS) 2004-03, Revision 1, “Risk-Informed Approach
for Post-Fire Safe-Shutdown Circuit Inspections,” dated December 29, 2004
(Reference 39), informed the industry that the NRC has risk-informed its
inspection procedure for post-fire safe shutdown circuit analysis inspections to
concentrate inspections on circuit failures that have a relatively high likelihood of
occurrence. The RIS describes three categories, or bins, of circuit failure
likelihood and the inspection process used to assess circuit configurations in
each of the three bins. This RIS also describes the process the NRC will use to
implement the Reactor Oversight Process for post-fire safe shutdown circuit
inspection findings. :

IN 84-09, Revision 1, “Lessons Learned from NRC Inspections of Fire Protection
Safe Shutdown Systems (10 CFR 50, Appendix R),” dated March 7, 1984
(Reference 41), provides the industry with supplemental guidance on meeting the
fire protection safe shutdown requirements in 10 CFR 50 Appendix R. IN 84-09
includes supplemental guidance on establishing fire areas, fire barrier testing and
configuration, protection of equipment necessary to achieve hot shutdown,
performing reassessments for conformance with Appendix R, identification of
safe shutdown systems and components, assessing combustibility of electrical
cable insulation, detection and automatic suppression, instrumentation and
procedures necessary for alternative shutdown, fire protection features for cold
shutdown systems, and configuration of reactor coolant pump oil collection
systems. ' '

2.3 NFPA 805 Frequently Asked Questions

In the LAR, the licensee proposed to use a number of documents commonly known as
NFPA 805 FAQs. The following table provides the set of FAQs the licensee used that the NRC
staff referenced in the preparation of this SE, as well as the SE section(s) in which each FAQ is

referenced.
Table 2.3-1: NFPA 805 Frequently Asked Questions
Reference SE
FAQ # FAQ Title and Summary No. Section
06-0022 |“Electrical Cable Flame Propagation Tests” 42 3.1.1.6,
' ' 3.1.42
e This FAQ provides a list of acceptable electrical cable
flame propagation tests.
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FAQ#.

FAQ Title and Summary

Reference
No.

SE
Section

07-0030

“Establishing Recovery Actions”

This FAQ provides an acceptable process for
determining the recovery actions for NFPA 805
Chapter 4 compliance. The process includes:

Differentiation between recovery actions and
activities in the main control room or at primary
control station(s).

Determination of which recovery actions are
required by the NFPA 805 fire protection program.
Evaluate the additional risk presented by the use of
recovery actions.

Evaluate the feasibility of the identified recovery
actions.

Evaluate the reliability of the identified recovery
actions.

43

3.2.5

07-0038

“Lessons Learned on Multiple Spurious Operations (MSOs)”

This FAQ reflects an acceptable process for the
treatment of MSOs during transition to NFPA 805:

Step 1 — Identify potential MSO combinations of
concern.
Step 2 — Expert panel assesses plant specific

. vulnerabilities and reviews MSOs of concern.

Step 3 — Update the fire PRA and Nuclear Safety
Capability Assessment to include MSOs of concern.
Step 4 — Evaluate for NFPA 805 compliance.

Step 5 — Document the results.

44

3211,
324

07-0039

“Incorporation of Pilot Plant Lessons Learned — Table B-2"

This FAQ provides additional detail for the comparison
of the licensee’s safe shutdown strategy to the endorsed
industry guidance, NEI 00-01, “Guidance for Post-Fire
Safe Shutdown Circuit Analysis,” Revision 1

(Re

ference 54). In short, the process has the licensees:

Assemble industry and plant-specific

documentation;

Determine which sections of the guidance are
applicable;

Compare the existing safe shutdown methodology to
the applicable guidance; and

Document any discrepancies.

45

3.2.1




-16 -

FAQ #

FAQ Title and Summary

Reference
No.

SE
Section

07-0040

“Non-Power Operations (NPO) Clarifications”

e This FAQ clarifies an acceptable NFPA 805 NPO

program. The process includes:

= Selecting NPO equipment and cabling.

= Evaluation of NPO Higher Risk Evolutions (HRE).

= Analyzing NPO key safety functions (KSF).

= [dentifying plant areas to protect or “pinch points”
during NPO HREs and actions to be taken if KSFs
are lost.

46

353,
3.5.3.1 thru
3534

08-0048

“Revised Fire Ignition Frequencies”

e This FAQ provides an acceptable method for using
updated fire ignition frequencies in the licensee’s fire
PRA. The method involves the use of sensitivity studies
when the updated fire ignition frequencies are used.

47

3.4.2.2,
3.4.7

08-0050

“‘Manual Non-Suppression Probability”

e This FAQ updates the treatment of manual suppression

~and fire brigade response. The update includes a
process to adjust the non-suppression analysis for
scenario-specific fire brigade responses.

48

344

08-0052

“Transient Fires - Growth Rates and Control Room Non-
Suppression”

o This FAQ clarifies and updates the treatment of
transient fires in terms of both manual suppression and
time-dependent fire growth modeling.

49

3422,
3.423.2

08-0054

‘Demonstrating Compliance with Chapter 4 of NFPA 805"

e This FAQ provides an acceptable process to
demonstrate Chapter 4 compliance for transition:
» Step 1 — Assemble documentation
= Step 2 — Document Fulfillment of Nuclear Safety
Performance Criteria
~ = Step 3 — Variance From Deterministic Requirements
' (VFDR) Identification, Characterization, and
Resolution Considerations
= Step 4 — Performance-Based Evaluations
= Step 5 — Final VFDR Evaluation
» Step 6 — Document Required Fire Protection
Systems and Features

50

3.5.1.4
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Reference SE
FAQ# | FAQ Title and Summary ' No. Section
09-0056 |“Radioactive Release Transition” 51 3.6

e This FAQ provides an acceptable level of detail and
content for the radioactive release section of the LAR. It
includes:
= Justification of the compartmentation, if the

radioactive release review is not performed on a fire
area basis.
= Pre-fire plan and fire brigade training review results.
* Results from the review of engineering controls for
gaseous and liquid effluents.

10-0059 |“NFPA 805 Monitoring Program” 52 3.7

e This FAQ provides clarification regarding the
implementation of an NFPA 805 monitoring program for
transition. It includes:
= Monitoring program analysis units;
= Screening of low safety significant structures,

systems, and components;
= Action level thresholds; and
= The use of existing monitoring programs.

12-0064 |“Hot Work/Transient Fire Frequency Influence Factors” 53 3.422

e This FAQ clarifies and updates the treatment of hot
work and transient fire frequency influence factors. The
updated treatment involves the use of sensitivity studies
when the updated influence factors are used.

2.4 Orders, License Conditions,‘and Technical Specifications

Paragraph 50.48(c)(3)(i) of 10 CFR states that the LAR “... must identify any orders and license
conditions that must be revised or superseded, and contain any necessary revisions to the
plant's technical specifications and the bases thereof.”

2.4.1 Orders

The NRC staff reviewed Section 5.2.3, “Orders and Exemptions,” and Attachment O, “Orders
and Exemptions,” of Callaway’s LAR (Reference 4), with regard to NRC-issued Orders pertinent
to Callaway that are being revised or superseded by the NFPA 805 transition process. The LAR
stated that the licensee conducted a review of its docketed correspondence to determine if there
were any orders or exemptions that needed to be superseded or revised. The LAR also stated
that the licensee conducted a review to ensure that compliance with the physical protection
requirements, security orders, and adherence to those commitments applicable to Callaway are
maintained. The licensee discussed the affected orders and exemptions in Attachment O of the
LAR. Callaway was licensed to operate after January 1, 1979, and, as such, 10 CFR Part 50,
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Appendix R, is not applicable, and exemptions from the regulation were not necessary. The
licensee determined that no orders need to be superseded or revised to implement an FPP at
Callaway that complies with 10 CFR 50.48(c).

The review conducted by the licensee included an assessment of docketed correspondence by
performing electronic searches of the docketed correspondence files using the Callaway
Licensing Research System which contains Callaway licensing documents, correspondence,
and regulatory and guidance materials, including documents pertaining to the operating license,
the TSs, the FPP, the FSAR and subsequent revisions, correspondence sent to the NRC, and
correspondence received from the NRC. The review was performed to ensure that compliance
with the physical protection requirements, security orders, and adherence to commitments
applicable to Callaway are maintained. The NRC staff concludes that the licensee has met the
requirement in 10 CFR 50.48(c)(3) with regard to identifying any orders that must be revised or
superseded and accepts the licensee’s determination that no exemptions need to be rescinded
and that no orders need to be superseded or revised to implement NFPA 805 at Ca||away
Section 2.5 of this SE discusses rescission of exemptions.

In addition, the licensee performed a specific review of the license amendment for license
condition 2.C.15 issued June 27, 2007 (Reference 40) that incorporated the mitigation
strategies required by Section B.5.b of Commission Order EA-02-026 to ensure that any
changes being made in order to comply with 10 CFR 50.48(c) do not invalidate existing
commitments applicable to Callaway. The NRC staff notes that the requirements in
Commission Order EA-02-026 were codified in 10 CFR 50.54(hh)(2) in 2011. The licensee’s
review of this order and the related license amendment demonstrated that changes to the FPP
during transition to NFPA 805 will not affect the mitigation measures required by Commission
Order EA-02-026. The NRC staff accepts the licensee’s determination in regard to Commission
Order EA-02-026.

2.4.2 License Conditions

The NRC staff reviewed LAR Section 5.2.1, “License Condition Changes,” and Attachment M,
“License Condition Changes,” regarding changes the licensee seeks to make to the Callaway
fire protection license condition in order to adopt NFPA 805, as required by 10‘ CFR 50.48(c)(3).

The NRC staff reviewed the revised license condition, which replaées the current Callaway fire
protection license condition, for consistency with the format and content guidance in Regulatory
Position C.3.1 of RG 1.205, Revision 1, and with the proposed plant modifications identified in
the LAR.

The revised license condition provides a structure and detailed criteria to allow self-approval for
RI/PB as well as other types of changes to the FPP. The structure and detailed criteria result in
a process that meets the requirements in Sections 2.4, Engineering Analyses, 2.4.3, Fire Risk
Evaluations and 2.4.4, Plant Change Evaluation of NFPA 805. These sections establish the
requirements for the content and quality of the engineering evaluations to be used for approval
of changes.
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The revised license condition also defines the limitations imposed on the licensee during the
transition phase of plant operations when the physical plant configuration does not fully match
the configuration represented in the fire risk analysis. The limitations on self-approval are
required because NFPA 805 requires that the risk analyses be based on the as-built, as-
operated, and maintained plant, and reflect the operating experience at the plant. Until the
proposed implementation items are completed, the risk analysis is not based on the as-built, as-
operated, and maintained plant.

Overall, the licensee’s revised license condition allows self-approval for FPP changes that meet
the requirements of NFPA 805 with regard to engineering analyses, fire risk evaluations (FRES),
and plant change evaluations (PCEs). The NRC staff’s evaluation of the self-approval process
for FPP changes (post-transition) is contained in Section 2.6 of this SE. The license condition
also identifies the implementation items and associated implementation schedules that must be
accomplished at Callaway to complete transition to NFPA 805 and achieve full compliance with
10 CFR 50.48(c). These implementation items and implementation schedules are identical to
those identified elsewhere in the LAR and supplements, as discussed by the NRC staff in
Sections 2.7 and 2.8, and reviewed in Section 3.0, of this SE.

Section 4.0 of this SE provides the NRC staff's review of the Callaway FPP license condition.
2.4.3 Technical Specifications

The NRC staff reviewed LAR Section 5.2.2, “Technical Specifications,” and Attachment N,
“Technical Specification Changes,” with regard to proposed changes to the Callaway TSs that
are being revised or superseded during the NFPA 805 transition process. According to the
LAR, the licensee conducted a review of the Callaway TSs, and TS Bases including proposed
TS changes that have been submitted to the NRC for approval, to determine which, if any, TS
sections will be impacted by the transition to an RI/PB FPP based on 10 CFR 50.48(c), and
identified two changes. ’

The licensee determined that changes to TS 5.4.1.d and TS Bases 3.3.4 are necessary to
transition to NFPA 805. TS 5.4.1.d states that written procedures shall be established,
implemented, and maintained for FPP implementation. The licensee proposed deleting this TS
because after transition to NFPA 805 is complete, the requirements for establishing,
implementing, and maintaining FPP procedures will be contained in 10 CFR 50.48(a) and

10 CFR 50.48(c), in accordance with Section 3.2.3 of NFPA 805. TS Bases 3.3.4 includes a
safety analysis and a reference section. The licensee proposed revisions to these sections to
include reference to 10 CFR 50.48(c).

Based on the review of LAR Section 5.2.2 and LAR Attachment N, the NRC staff concluded that
the TS changes proposed by the licensee are acceptable, because NFPA 805 Section 3.2.3
requires procedures be established for implementation of the FPP, and the licensing basis of
Callaway will be 10 CFR 50.48(a) and (c) after the transition to NFPA 805 is completed.



-20 -~

2.4.4 Final Safety Analysis Report (FSAR)

The NRC staff reviewed the LAR and noted that Figure 4-8, “NFPA 805 Planned Post-Transition
Documents and Relationships,” of the LAR indicates that post-transition NFPA 805
documentation will include the revised license condition and FSAR Standard Plant (SP)

Section 9.5.1. The NRC staff noted that implementation item 11-805-073 in LAR Attachment S,
- Table S-3, provides for revisions to add the monitoring program to the Callaway Operating
Quality Assurance Manual (OQAM), Section 18.8.e, to change the fire protection quality
assurance audit frequency in the OQAM from 2 to 3 years, and to relocate the audit
requirements contained in the OQAM to FSAR SP Section 9.5.1.

Updates to the FSAR are required by 10 CFR 50.71(e), and the licensee states in its FSAR SP
that records are and will be maintained in accordance with the requirements of sections (a)
through (e) of 10 CFR 50.71.

Since the licensee’s process for updating its FSAR is in accordance with 10 CFR 50.71(e),
which is consistent with the guidance provided in NEI 04-02 for updating the FSAR, the NRC
staff concludes that the licensee’s method for updating the FSAR is acceptable.

2.5 Rescission of Exemptions

The NRC staff reviewed LAR Section 5.2.3, “Orders and Exemptions,” Attachment O, “Orders
and Exemptions,” and Attachment K, “Existing Licensing Action Transition,” with regard to
previously approved exemptions to Appendix R to 10 CFR Part 50, which the transition to an
FPP licensing basis in conformance with NFPA 805 will supersede:

Since Callaway was licensed to operate after January 1, 1979, any licensing actions associated
with 10 CFR Part 50, Appendix R, were not issued as exemptions to the regulation; therefore,
no exemptions need to be rescinded.

2.6 Self-Approval Process for FPP Chang‘es (Post-Transition)

Upon completion of the implementation of the RI/PB FPP and issuance of the license condition
discussed in Section 2.4.2 of this SE, changes to the approved FPP must be evaluated by the
licensee to ensure that they are acceptable. NFPA 805 Section 2.2.9, “Plant Change
Evaluation,” states the following:

In the event of a change to a previously approved fire protection program
element, a risk-informed plant change evaluation shall be performed and the
results used as described in 2.4.4 to ensure that the public risk associated with
fire-induced nuclear fuel damage accidents is low and that adequate defense-in-
depth and safety margins are maintained.

NFPA 805, Section 2.4.4,‘ “Plant Change Evaluation,” states, in part, that:

A plant change evaluation shall be performed to ensure that a change to a
previously approved fire protection program element is acceptable. The
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evaluation process shall consist of an integrated assessment of the a‘cceptability
of risk, defense-in-depth, and safety margins.

2.6.1 Post-Implementation Planf Change Evaluation Process

The NRC staff reviewed LAR Section 4.7.2, “Compliance with Configuration Control
Requirements in Section 2.7.2 and 2.2.9 of NFPA 805,” for compliance with the NFPA 805 PCE
process requirements to address potential changes to the NFPA 805 RI/PB FPP after
implementation is completed. The licensee developed a change process that is based on the
_guidance provided in NEI 04-02, Section 5.3, “Plant Change Process,” as well as Appendices B,
I, and J, as modified by RG 1.205, Regulatory Positions 2.2.4, 3.1, 3.2, and 4.3.

LAR Section 4.7.2 states that the PCE process consists of four subtasks:

1 defining the change

2 preliminary risk screening
3. risk evaluation

4 acceptability determination

In the LAR, the licensee stated that the PCE process begins by defining the change or altered
condition to be examined and the baseline configuration. The licensee further stated that the
baseline is defined as that plant condition or configuration that is consistent with the Design
Basis and Licensing Basis (NFPA 805 Licensing Basis post-transition) and that the changed or
altered condition or configuration that is not consistent with the Design Bas»s and Licensing
Basis is defined as the proposed alternative.

The licensee stated that once the definition of the change is established, a screening will be
performed to identify and resolve minor changes to the FPP and that the screening will be
consistent with fire protection regulatory review processes in place at nuclear plants under
traditional licensing bases. The licensee further stated that the screening process is modeled
after the NEI 02-03, “Guidance for Performing a Regulatory Review of Proposed Changes to the
Approved Fire Protection Program,” Revision 0 (Reference 55), process and that it will address
most administrative changes (e.g., changes to the combustible control program, organizational
changes).

The licensee stated that the screening is followed by engineering evaluations that may include
fire modeling (FM) and risk assessment techniques and.that the results of the evaluations are
compared to the acceptance criteria. The licensee further stated that changes that satisfy the -
acceptance criteria of NFPA 805 Section 2.4.4 and the license condition can be implemented
within the framework provided by NFPA 805 and that changes that do not satisfy the
acceptance criteria cannot be implemented within this framework. The licensee stated that the
acceptance criteria require that the resultant change in core damage frequency (CDF) and
LERF be consistent with the license condition and include consideration of DID and safety
margin (SM), which would typically be qualitative in nature.

The licensee stated that the risk evaluation involves the application of FM analyses and risk
assessment techniques to obtain a measure of the changes in risk associated with the proposed
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Change. The licensee also stated that in certain circumstances, an initial evaluation in the
development of the risk assessment could be a simplified analysis using bounding assumptions,
provided the use of such assumptions does not unnecessarily challenge the acceptance criteria.

The licensee stated that PCEs are assessed for acceptability using the change in CDF (delta-
CDF or ACDF) and change in LERF (delta-LERF or ALERF) criteria from the license condition
and the proposed changes are assessed to ensure they are consistent with the DID philosophy
and that sufficient SM were maintained. .

The licensee stated that the Callaway FPP configuration is defined by the program
documentation and that to the greatest extent possible, the existing configuration control
processes for modifications, calculations and analyses, and FPP license basis reviews will be
used to maintain configuration control of the FPP documents. The licensee further stated that
the configuration control procedures which govern the various Callaway documents and
databases that currently exist will be revised to reflect the new NFPA 805 licensing bases
requirements.

The licensee stated that several NFPA 805 document types, such as Nuclear Safety Capability
Assessment (NSCA) Supporting Information, Non-Power Mode NSCA Treatment, etc.,
generally require new control procedures and processes to be developed since they are new
documents and databases created as a result of the transition to NFPA 805. The licensee also
stated that the new procedures will be modeled after the existing processes for similar types of
documents and databases. The licensee further stated that development of new. control
procedures and processes for new documents and databases created as a result of the
transition to NFPA 805 will be completed as part of LAR implementation. See LAR
Attachment S for implementation items.

The licensee stated that the process for capturing the impact of proposed changes to the plant
on the FPP will continue to be a multiple step review with the first step of the review being an
initial screening for process users to determine if there is a potential to impact the FPP as
defined under NFPA 805 through a series of screening questions/checklists contained in one or
more procedures depending upon the configuration control process being used. The licensee
further stated that reviews that identify potential FPP impacts will be sent to qualified individuals
to ascertain the program impacts, if any, and that if FPP impacts are determined to exist as a
result of the proposed change, the issue would be resolved by one of the following:

o Deterministic Approach: Complying with NFPA 805, Chapters 3 and 4.2.3
requirements.

) PB Approach: Utilizing the NFPA 805 change process developed in accordance
with NEI 04-02, RG 1.205, and the Callaway NFPA 805 fire protection license
condition to assess the acceptability of the proposed change. This process will
be used to determine if prior NRC approval of the proposed change is required.

The licensee stated that this proc'ess follows the requirements in NFPA 805 and the guidance
outlined in RG 1.174, which requires the use of qualified individuals, procedures that require
calculations be subject to independent review and verification, record retention, peer review,
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and a corrective action program that ensures appropriate actions are taken when errors are
discovered.

Since NFPA 805 always requires the use of a PCE, regardless of what element requires the
change, the NRC staff concludes that, in accordance with the requirements of NFPA 805, if FPP
impacts are determined to exist as a result of the proposed change, the issue would be resolved
by utilizing the NFPA 805 change process developed in accordance with NEI 04 02, RG 1.205,
and the Callaway NFPA 805 fire protection license condition to assess the acceptability of the
proposed change. This process will be used to determine if prior NRC approval of the proposed
change is required.

Based on the information provided by the licensee, the NRC staff concludes that the licensee’s
PCE process is acceptable, because it meets the guidance in NEI 04-02, as well as RG 1.205,
and addresses required attributes for using PCEs in accordance with NFPA 805. Section 2.4.4
requires that PCEs consist of an integrated assessment of risk, DID, and SM. Section 2.4.3.1
requires that the PRA use CDF and LERF as measures for risk, Section 2.4.3.3 requires that
the risk assessment approach, methods, and data shall be acceptable to the authority having
jurisdiction (AHJ), which is the NRC. Section 2.4.3.3 also requires that the PRA be appropriate
for the nature and scope of the change being evaluated, be based on the as-built, as-operated,
and maintained plant, and reflect the operating experience at the plant.

The licensee's PCE process includes the required delta-risk calculations, uses risk assessment
methods acceptable to the NRC, uses appropriate risk acceptance criteria in determining
acceptability, involves the use of an FPRA of acceptable quality, and includes an integrated
assessment of risk, DID, and SM, as discussed above.

2.6.2 Requirements for the Self Approval Process Regarding Plant Changes

Risk assessments performed to evaluate PCEs must use methods that are acceptable to the
NRC staff. Acceptable methods to assess the risk of the proposed plant change may include
methods that have been used in developing the peer-reviewed FPRA model, methods that have
been approved by the NRC via a plant-specific license amendment or through NRC approval of
generic methods specifically for use in NFPA 805 risk assessments, or methods that have been
demonstrated to bound the risk impact. -

Based on the information provided by the licensee in the LAR, the process established to
evaluate post-transition plant changes meets the guidance in NEI 04-02, as well as RG 1.205.
The NRC staff concludes that the proposed PCE process at Callaway, which includes defining
the change, a preliminary risk screening, a risk evaluation, and an acceptability determination,
as described in Section 2.6.1, is acceptable because it addresses the required delta-risk
calculations, uses risk assessment methods acceptable to the NRC, uses appropriate risk
acceptance criteria in determining acceptability, involves the use of an FPRA of acceptable
quality, and includes an integrated assessment of risk, DID, and SM.

However, before achieving full compliance with 10 CFR 50.48(c) by completing the
implementation items listed in Section 2.8 of this SE (i.e., during full implementation of the
transition to NFPA 805), Rl changes to the licensee’s FPP may not be made without prior NRC
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review and approval, unless the change has been demonstrated to have no more than a
minimal risk impact using its screening process discussed above, because the risk analysis is
not consistent with the as-built, as-operated, and maintained plant since the implementation
items have not been completed. In addition, the licensee is required to ensure that fire
protection DID and SM is maintained during the transition process. The “Transition License
Conditions” in the proposed NFPA 805 license condition include the appropriate acceptance
criteria and other attributes to form an acceptable method for meeting Regulatory Position C.3.1
of RG 1.205, with respect to the requirements for FPP changes during transition, and therefore
demonstrate compliance with 10 CFR 50.48(c).

The proposed NFPA 805 license condition also includes a provision for self-approval of changes
to the FPP that may be made on a gualitative, rather than RI, basis. Specifically, the license
condition states that prior NRC review and approval are not required for changes to the

NFPA 805, Chapter 3, fundamental FPP elements and design requirements for which an
engineering evaluation demonstrates that the alternative to the NFPA 805, Chapter 3 element is
functionally equivalent or adequate for the hazard. The licensee may use an engineering
evaluation to demonstrate that a change to an NFPA 805, Chapter 3 element is functionally
equivalent to the corresponding technical requirement. A qualified fire protection engineer shall
perform the engineering evaluation and conclude that the change has not affected the
functionality of the component, system, procedure, or physical arrangement (i.e., has not
impacted its contribution toward meeting the nuclear safety and radioactive release
performance criteria), using a relevant technical requirement or standard.

Use of the functional equivalency approach does not fall under NFPA 805, Section 1.7,
“Equivalency,” which states that NFPA 805 is not intended to prevent the use of systems,
methods, or devices of equivalent or'superior quality, strength, fire resistance, effectiveness,
durability, and safety over those prescribed by NFPA 805. NFPA 805 Section 1.7 requires
submission of documentation to the AHJ, which is the NRC, to demonstrate such equivalency;
‘and states that the AHJ shall approve the system, method, or device for the intended purpose.
Section 1.7 of NFPA 805 is a standard format used throughout NFPA standards that is intended
to allow owner/operators to use the latest state-of-the-art fire protection features, systems, and
equipment, provided the alternatives are of equal or superior quality, strength, fire resistance,
durability, and safety. However, NFPA 805 Section 1.7 requires approval from the AHJ
because not all of these state-of-the-art features are in current use or have relevant operating
experience. This demonstration of equivalency is different than the use of functional
equivalency since functional equivalency demonstrates that the condition meets the NFPA 805
code requirement. I

Alternatively, the licensee may use an engineering evaluation to demonstrate that changes to
certain NFPA 805, Chapter 3 elements are acceptable because the change is adequate for the
hazard. Prior NRC review and approval would not be required for alternatives to four specific
sections of NFPA 805, Chapter 3, for which an engineering evaluation demonstrates that the
alternative to the Chapter 3 element is adequate for the hazard. A qualified fire protection
engineer shall perform the engineering evaluation and conclude that the change has not
affected the functionality of the component, system, procedure, or physical arrangement (with
respect to the ability to meet the nuclear safety and radioactive release performance criteria),
using a relevant technical requirement or standard. NFPA 805 Section 2.4 states that
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engineering analysis is an acceptable means of evaluating a fire protection program against
performance criteria. Engineering analyses shall be permitted to be qualitative or quantitative.
Use of qualitative engineering analyses by a qualified fire protection engineer to determine that
a change has not affected the functionality of the component, system, procedure or physical
arrangement is allowed by NFPA 805 Section 2.4.

The four specific sections of NFPA 805, Chaptér 3 for which prior NRC review and approval are
not required to implement alternatives that an engineering evaluation has demonstrated are
adequate for the hazard are as follows:

1. “Fire Alarm and Detection Systems"’ (Section 3.8);

2. “‘Automatic and Manual Water-Based Fire Suppreésion Systems” (Section 3.9);
3. “Gaseous' Fire Suppression Systems” (Section 3.10); and,

4. ‘Passive Fire Protection Features” (Section 3.11).

The engineering evaluations described above (i.e., functionally equivalent and adequate for the
hazard) are engineering analyses governed by the NFPA 805 guidelines. In particular, this
means that the evaluations must meet the requirements of NFPA 805, Section 2.4, “Engineering
Analyses,” and NFPA 805, Section 2.7, “Program Documentation, Configuration Control, and
Quality.” Specifically, the effectiveness of the fire protection features under review must be
evaluated and found acceptable in relation to their ability to detect, control, suppress, and
extinguish a fire and provide passive protection to achieve the performance criteria and not
exceed the damage threshold for the plant being analyzed. The associated evaluations must
also meet the documentation content (as outlined by NFPA 805, Section 2.7.1, “Content”) and
quality requirements (as outlined by NFPA 805, Section 2.7.3, “Quality”) of the standard in order
to be considered adequate. Note that the NRC staff's review of the licensee’s compliance with
NFPA 805, Sections 2.7.1 and 2.7.3 is provided in Section 3.8 of this SE.

According to the LAR, the licensee intends to use an FPRA to evaluate the risk of proposed
future plant changes. Section 3.4.2, “Quality of the Fire Probabilistic Risk Assessment,” of this .
SE discusses the technical adequacy of the FPRA, including the licensee’s process to ensure
that the FPRA remains current. Because (1) the proposed NFPA 805 license condition includes
the acceptance criteria and other attributes from the sample license condition contained in

RG 1.205, and (2) the NRC staff determined that the quality of the licensee’s FPRA and
associated administrative controls and processes for maintaining the quality of the PRA model
is sufficient to support self-approval of future Rl changes to the FPP under the proposed license
condition, the staff concludes that the licensee's process for self-approving future FPP changes
is acceptable.

The NRC staff also concludes that the FRE methods used at Callaway to model the cause and
effect relationship of associated changes as a means of assessing the risk of plant changes
during transition to NFPA 805 may continue to be used after implementation of the RI/PB FPP,
based on the licensee’s administrative controls to ensure that the models remain current and to
assure continued quality (see SE Section 3.4.2, “Quality of the Fire Probabilistic Risk '
Assessment”). Accordingly, these cause and effect relationship models may be used after
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transition to NFPA 805 as a part of the PCEs conducted to determine the change in risk
associated with proposed plant changes.

2.7 Implementation

Regulatory Position C.3.1 of RG 1.205, Revision 1, says that a license condition included in a
NFPA 805 LAR should include: (1) a list of modifications being made to bring the plant into
compliance with 10 CFR 50.48(c); (2) a schedule detailing when these modifications will be
completed; and (3) a statement that the licensee shall maintain appropriate compensatory
measures in place until implementation of the modifications are completed.

. The NRC staff noted that the list of modifications and implementation items originally submitted
in the LAR have been updated by the licensee with the final version of LAR Attachment S,
“Plant Modifications and Items to be Completed during Implementation.” The updated LAR
Attachment S is provided in the licensee’s letter dated December 19, 2013 (Reference 10).

2.7.1 'Modifications

The NRC staff reviewed LAR Attachment S, “Plant Modifications and Items to be Completed
during Implementation,” which describes the Callaway plant modifications necessary to
implement the NFPA 805 licensing basis, as proposed. These modifications are identified in the
LAR as necessary to bring Callaway into compliance with either the deterministic or PB
requirements of NFPA 805. As described below, LAR Attachment S provides a description of
each of the proposed plant modifications, presents the problem statement explaining why the
modification is needed, and identifies the compensatory actions required to be in place pending
completion/implementation of the modification.

LAR Attachment S, Table S-1, provides a listing of the already completed modifications
performed at Callaway as part of the NFPA 805 transition. LAR Attachment S, Table S-2,
provides a detailed listing of the plant modifications that must be completed in order for
Callaway to be in full compliance with NFPA 805. As discussed in the updated LAR
Attachment S provided in the licensee’s letter dated December 19, 2013, all modifications have
been completed and moved from LAR Table S-2 to Table S-1.

The NRC staff's review confirmed that the modifications identified in LAR Attachment S,

Tables S-1 and S-2 are the same as those identified in LAR Attachment B, Table B-3, “Fire Area

Transition,” on a fire area basis, as the modifications being credited in the proposed NFPA 805

licensing basis. The staff also confirmed that LAR Attachment S, Tables S-1, S-2, and S-3,

modifications, implementation items, and associated implementation schedule, are the same as
those referenced in the proposed NFPA 805 license condition.

' 2.7.2 Schedule

LAR Section 5.4 provides the overall schedule for completing the NFPA 805 transition at
Callaway. The licensee stated that it will complete the implementation of the new program,
including procedure changes, process updates, and training of affected plant personnel to
implement the NFPA 805 FPP within 8 months after NRC approval of the license amendment.
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LAR Section 5.4, as revised in the licensee’s letter dated December 19, 2013, also states that
all of the NFPA 805 modifications have been completed.

2.8 Summary of Implementation Items

Implementation items are items that the licensee has not fully completed or implemented as of
the issuance date of the license amendment, but which will be completed during implementation
of the license amendment to transition to NFPA 805 (e.g., procedure changes that are still in
process, or NFPA 805 programs that have not been fully implemented). These items do not
impact the bases for the safety conclusions made by the NRC staff in the associated SE. The
licensee identified the implementation items in Attachment S, Table S-3 of the LAR. For-each
implementation item, the licensee and the NRC staff have reached a satisfactory resolution
involving the level of detail and main attributes that each remaining change will incorporate upon
completion. In addition, the licensee provided a date by which each implementation item will be
completed.

Each implementation item will be completed prior to the deadline for implementation of the
RI/PB FPP based on NFPA 805, as specified in the license condition and the letter transmitting
the amended licenses.

The NRC staff, through an onsite audit or during a future fire protection inspection, may choose
to examine the closure of the implementation items, with the expectation that any variations
discovered during this review, or concerns with regard to adequate completion of the
implementation item, would be tracked and disposed appropriately under the licensee’s
corrective action program.

3.0 TECHNICAL EVALUATION

The following sections evaluate the technical aspects of the LAR (Reference 4) to transmon the
FPP at Callaway to one based on NFPA 805 (Reference 1) in accordance with

10 CFR 50.48(c). While performing the technical evaluation of the licensee’s submittal, the
NRC staff used the guidance provided in NUREG-0800, Section 9.5.1.2, “Risk Informed,
Performance-Based Fire Protection” (Reference 21), to determine whether the licensee had
provided sufficient information in both scope and level of detail to adequately demonstrate
compliance with the requirements of NFPA 805. Specifically:

. Section 3.1 provides the results of the NRC staff review of the licensee’s
transition of the FPP from the existing deterministic guidance to that of NFPA 805
Chapter 3, “Fundamental FPP and Design Elements.”

o Section 3.2 provides the results of the NRC staff review of the methods used by
the licensee to demonstrate the ability to meet the nuclear safety performance
criteria (NSPC).
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. Section 3.3 provides the results of the NRC staff review of the FM methods used
by the licensee to demonstrate the ability to meet the NSPC using an FM PB
approach. '

J Section 3.4 provides the results of the NRC staff review of the fire risk
assessments used to demonstrate the ability to meet the NSPC using an FRE
PB approach.

. Section 3.5 provides the resuits of the NRC staff review of the licensee’'s NSCA
results by fire area.

. Section 3.6 provides the results of the NRC staff review of the methods used by
the licensee to demonstrate an ability to meet the radioactive release
performance criteria.

o Section 3.7 provides the results of the NRC staff review of the NFPA 805
monitoring program developed as a part of the transition to an RI/PB FPP based
on NFPA 805.

. Section 3.8 provides the results of the NRC staff review of the licensee’s program

documentation, configuration control, and quality assurance.

In addition, Attachments A and B to this SE provide additional detailed information that was
evaluated and/or disposed by the NRC staff to support the licensee’s request to transition to an
RI/PB FPP in accordance with NFPA 805 (i.e., 10 CFR 50.48(c)). These attachments are
discussed as appropriate in the associated section of this SE.

3.1 NFPA 805 Fundamental FPP and Design Elements

NFPA 805 Chapter 3 contains the fundamental elements of the FPP and specifies the minimum
design requirements for fire protection systems and features that are necessary to meet the
standard. The fundamental FPP elements and minimum design requirements include
necessary attributes pertaining to the fire protection plan and procedures, the fire prevention
program and design controls, internal and external industrial fire brigades, and fire protection
SSCs. However, 10 CFR 50.48(c) provides exceptions, modifications, and supplementations to
certain aspects of NFPA 805, Chapter 3, as follows:

. 10 CFR 50.48(c)(2)(v) — Existing cables. In lieu of installing cables meeting
flame propagation tests as required by Section 3.3.5.3 of NFPA 805, a flame-
retardant coating may be applied to the electric cables, or an automatic fixed fire
suppression system may be installed to provide an equivalent level of protection.
In addition, the italicized exception to Section 3.3.5.3 of NFPA 805 is not
endorsed.

. 10 CFR 50.48(c)(2)(vi) — Water supply and distribution. The italicized exception
to Section 3.6.4 of NFPA 805 is not endorsed. Licensees who wish to use the
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exception to Section 3.6.4 of NFPA 805 must submit a request for a Ilcense
amendment in accordance with 10 CFR 50.48(c)(2)(vii).

) 10 CFR 50.48(c)(2)(vii) — Performance-based methods. While Section 3.1 of
NFPA 805 prohibits the use of PB methods to demonstrate compliance with the
NFPA 805, Chapter 3 requirements, 10 CFR 50.48(c)(2)(vii) specifically states
that the FPP elements and minimum design requirements of NFPA 805,
Chapter 3, may be subject to the PB methods permitted elsewhere in the
standard.

Furthermore, Section 3.1 of NFPA 805 specifically allows the use of alternatives to the

NFPA 805, Chapter 3 fundamental FPP requirements that have been previously approved by
the NRC (which is the AHJ, as denoted in NFPA 805 and RG1.205), and are contained in the
currently approved FPP for the facility.

3.1.1 Compliance with NFPA 805, Chapter 3 Requirements

The licensee used the systematic approach described in NEI 04-02, Revision 2 (Reference 3),
as endorsed by the NRC in RG 1.205, Revision 1 (Reference 2), to assess the proposed
Callaway FPP against the NFPA 805, Chapter 3, requirements.

As part of this assessment, the licensee reviewed each section.and subsection of NFPA 805,
Chapter 3, against the existing Callaway FPP and provided specific compliance statements for
each Chapter 3 attribute that contained applicable requirements. As discussed below, some
subsections of NFPA 805, Chapter 3, do not contain requirements or are otherwise not
applicable to Callaway, and others are provided with multiple compliance statements to fully
document compliance with the element.

The methods used by Callaway for achieving compliance with the NFPA 805 Chapter 3
fundamental FPP elements and minimum design requirements are as follows: -

1. The existing FPP element directly complies with the requirement: noted in LAR.
Attachment A, “NEI 04-02 Table B-1, Transition of Fundamental Fire Protection
Program and Design Elements” (LAR Table B-1), as “Complies.”

2. The existing FPP element complies through the use of an explanation or
clarification: noted in LAR Table B-1 as “Complies with Clarification.”

3. The existing FPP element complies through the use of existing engineering
equivalency evaluations (EEEEs) whose bases remain valid and are of sufficient
quality: noted in LAR Table B-1 as “Complies with Use of EEEEs.”

4. The existing FPP element complies with the requirement based on prior NRC
approval of an alternative to the fundamental FPP attribute and the bases for the
NRC approval remain valid: noted in LAR Table B-1 as “Complies by Previous
NRC Approval.”
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5. The existing FPP element does not comply with the requirement, but the licensee
is requesting specific approval for a PB method in accordance with
10 CFR 50.48(c)(2)(vii): noted in LAR Table B-1 as “Submit for NRC Approval.”

6. The existing FPP element does not comply with the requirement, but will be in
direct compliance with the completion of a required action; noted in LAR
Table B-1 as “Complies with Required Action.” These outstanding actions are
identified as implementation items in Attachment S of the LAR as discussed in
Section 2.8 of this SE.

Compliance approach No. 6, “Complies with Required Action,” is a modification from the

NE! 04-02 (Reference 3) based approach in that it is a new category not included in NEI 04-02.
The intent of this choice is to identify FPP elements that will comply after completion of an
action by the licensee. The required actions are identified in LAR Attachment S.

The NRC staff has determined that, taken together, these methods compose an acceptable
approach for documenting compliance with the NFPA 805, Chapter 3 requirements, because
the licensee has followed the compliance strategies identified in the endorsed NEI 04-02
guidance document. The process defined in the endorsed guidance provides an organized
structure to document each attribute in NFPA 805 Chapter 3, allowing the licensee to provide
significant detail in how the program meets the requirements. In addition to the basic strategy of
“Complies,” which itself makes the attribute both auditable and inspectable, additional strategies
have been provided allowing for amplification of information, when necessary, regarding how or
why the attribute is acceptable.

The licensee stated in LAR Section 4.2.2, “Existing Engineering Equivalency Evaluation
Transition,” that it evaluated the EEEEs used to support compliance with the NFPA 805
Chapter 3 requirements in order to ensure continued appropriateness, quality, and applicability
to the current Callaway plant configuration. The licensee further stated in LAR Section 4.1.1,
“Overview of Evaluation Process,” that EEEEs were used where they demonstrated an
equivalent condition to the NFPA 805 Chapter 3 requirement. The licensee determined that no
EEEEs used to support compliance with NFPA 805 required NRC approval.

EEEEs refer to “existing engineering equivalency evaluations” (previously known as Generic
Letter 86-10 evaluations (Reference 56)) performed for fire protection design variances such as
fire protection system designs and fire barrier component deviations from the specific fire
protection deterministic requirements. Once a licensee transitions to NFPA 805, future
equivalency evaluations are to be conducted using a PB approach. The evaluation should
demonstrate that the specific plant configuration meets the performance criteria in the standard.

Additionally, the licensee stated in LAR Section 4.2.3, “Licensing Action Transition,” that the
existing licensing actions used to demonstrate compliance have been evaluated to ensure that
their bases remain valid. The results of these licensing action evaluations are provided in
Attachment K of the LAR. -

LAR Table B-1 provides further details regarding the licensee’s compliance strategy for specific
NFPA 805 Chapter 3 requirements, including references to where compliance is documented.
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3.1.1.1  Compliance Strategy — Complies

For certain NFPA 805 Chapter 3 requirements, as modified by 10 CFR 50.48(c)(2), the licensee
determined that the RI/PB FPP complies directly with the fundamental FPP element using the
existing FPP element. In these instances, based on the information provided by the licensee in
the LAR and the information gained from the NFPA 805 site audit conducted January 23-27,
2012 (Reference 85) (the documents reviewed, discussions held with the licensee and the plant
tours performed), the NRC staff concludes that the licensee’s statements of compliance are
acceptable.

The following NFPA 805 sections identified in the LAR Table B-1 as complying via this method
required additional review by the NRC staff:

e 393 e 3102

NFPA 805 Sections 3.9.3 and 3.10.2 provide requirements for fire suppression system and
gaseous suppression system alarm annunciation in the control room. The compliance
statement for these attributes noted compliance with clarification; however, the clarification was
not provided. The compliance basis stated that water flow alarms and system actuation alarms
annunciate on panels that connect to KC008, which is located in the control room. In fire
protection engineering (FPE) RAI 9 dated March 2, 2012 (Reference 11), the NRC staff
requested that the licensee provide further discussion on the clarifications, including description
of the alarm process and how the alarming condition is communicated to operators. In its

- response dated April 17, 2012 (Reference 8), the licensee stated that the correct compliance
statement for Sections 3.9.3 and 3.10.2 is “complies,” and no clarification was needed because
the fire suppression and gaseous suppression systems annunciate in the control room. Since
the suppression systems annunciate in the control room, the NRC staff concludes that the
licensee’s statement of compliance is acceptable. '

3.1.1.2 Compliance Strategy — Complies with Clarification

For certain NFPA 805 Chapter 3 requirements, the licensee provided additional clarification
when describing its means of compliance with the fundamental FPP element. In these
instances, the NRC staff reviewed the additional clarifications and concludes that the licensee
~meets the underlying requirements for the FPP elements as clarified.

The following NFPA 805 sections identified in the LAR Table B-1 as complying via this method
required additional review by the NRC staff:

. 3424 e 3510b) s 3515 e 361
e 362 e 3.10.9 e 3115

NFPA 805, Section 3.4.2.4 provides the requirement for pre-fire plans to address coordination
with other plant groups during fire emergencies. The compliance statement for this attribute

noted compliance with required action; however, no .action was identified. In FPE RAI 4 dated
March 2, 2012 (Reference 11), the NRC staff requested identification of the required action. In
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its response dated April 17, 2012 (Reference 6), the licensee stated that the correct compliance
statement for Section 3.4.2.4 is complies with clarification, and that no action is required. The
licensee clarified that information on coordination with other plant groups is contained in other
plant procedures which are used in conjunction with the pre-fire plans as part of the overall fire
response. Based on the use of formal procedures as an alternative approach to including this

- information in the plant pre-fire plans, the NRC staff concludes that the licensee’s statement of
compliance is acceptable.

NFPA 805, Section 3.5.1 provides the requirement for a fire protection water supply. Two
methods of providing a water supply are described in Sections 3.5.1(a) and 3.5.1(b); compliance
with one of the two methods is required. While reviewing Approval Request 1 in LAR
Attachment L, the NRC staff identified a discrepancy between two sections of the LAR causing
confusion with regard to which method of compliance is used at Callaway. LAR Table B-1
originally documented that the requirements of NFPA 805 Section 3.5.1(a) were met and that
the compliance statement for NFPA 805, Section 3.5.1(b) was not applicable. However,
Approval Request 1 in LAR Attachment L used compliance with Section 3.5.1(b) as the basis for
the request. The licensee stated that limiting the non-fire water flow to 250 gallons per minute
(gpm) would prevent any impact on automatic fire suppression performance because the non-
fire water flow was less than the 500 gpm hose stream allowance. In FPE RAl 12
(Reference 11) the NRC staff requested the reconciliation of‘the discrepancy. In its response
dated April 17, 2012 (Reference 6), the licensee stated that the plant credits the criteria of
Section 3.5.1(b) as the basis for the fire protection water supply, and that LAR Table B-1
Section 3.5.1 was revised to credit the criteria of Section 3.5.1(b). In the revised compliance
basis for LAR Table B-1 Section 3.5.1(b), the licensee further stated that the water supply is
adequate to meet the water supply requirements of the largest design demand of any water
spray or sprinkler system in the power block and manual hose streams for a two-hour duration.
Based on the water supply providing the required quantity of water for the two-hour duration, the
NRC staff concludes that this clarification is acceptable, because the requirements of NFPA 805
Section 3.5.1 are met.

NFPA 805, Section 3.5.15 provides the requirement for hydrant and hose house spacing, and
the equipment to be provided in hose houses. The licensee used the exception to the section
which states that a mobile means of providing hose and associated equipment is permitted in
lieu of hose houses. The exception further states that the mobile equipment shall be equivalent
to the equipment supplied by three hose houses. The compliance basis stated that equipment
is provided on two mobile units, but the actual amount of equipment was not specified. In FPE
RAI 6 dated March 2, 2012 (Reference 11), the NRC staff requested the actual equipment
equivalency for the mobile units be specified. In its response dated April 17, 2012

(Reference 6), the licensee stated that each mobile unit has equipment equivalent to three hose
houses. Based on the licensee’s description of the amount of equipment provided on the
mob|le units at Callaway being equivalent to the amount specified in the exception to the
sectlon the NRC staff concludes that the licensee’s statement of compliance is acceptable

NFPA 805, Section 3.6.1 provides the requirement for standpipe and hose systems to be
mstalled in accordance with NFPA 14, “Standard for the Installation of Standpipe and Hose
Systems (Reference 38). NFPA 14 specmes the system pressure for various classes of
connections. During the NFPA 805 site audit, the licensee indicated that normal working
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pressures range from 150-160 pounds per square inch (psi), which exceeds the values
identified in NFPA 14. In FPE RAI 15 dated March 2, 2012 (Reference 11), the NRC staff
requested a description of the system pressures at the hose connections and a justification for
any pressures that exceed the values identified in NFPA 14. In its response dated April 17,
2012 (Reference 6), the licensee stated that standpipe and hose stations at Callaway are
designed and installed in accordance with the requirements in the 1976 edition of NFPA 14 for
Class |l service. The licensee further stated that the pressure reducing devices specified in
NFPA 14 Section 4-4.2 were removed from the hose valves since use of the hose valves is
restricted to the plant fire brigade who is trained in using high pressure hose. In addition to
removing the hose rack pressure reducing devices, the fire brigade training program was
revised to require that a minimum of two qualified personnel man the fire hose, brigade
members were trained in the use of fire hose stations with pressures up to the maximum
pressures found on the plant’s standpipes, and caution signs were posted on standpipes that
have outlet pressures greater than 100 psi. In its response to FPE RAI 15.01 dated

February 19, 2013 (Reference 8), the licensee stated that the service testing pressure for fire
hoses is 250 psi and adequately accounts for the higher pressures found at the site. In addition,
during plant tours at the NFPA 805 site audit, the NRC staff observed that signage warning of
high system pressures were posted as appropriate in the plant toured areas. Based on the
restrictions placed on the use of the standpipe and hose system and the training provided to the
fire brigade on the use of high pressures in fire-fighting, the NRC concludes that the licensee’s
statement of compliance is acceptable.

NFPA 805, Section 3.6.2 provides the requirement to ensure adequate water flow rate and
nozzle pressure for all hose stations. The compliance statement for this attribute was “complies
with clarification,” and the compliance basis for this attribute stated that standpipe and hose
station water flow rate and pressure comply with the requirements of the section. However, the
clarification was not provided. In FPE RAI 7 dated March 2, 2012 (Reference 11), the NRC staff
requested that the clarification used to support the compliance statement be identified. In its
response dated April 17, 2012 (Reference 6), the licensee stated that compliance with this
section is applicable to all hose stations except those protecting the essential service water
(ESW) pump house, which are supplied from the ESW system rather than the fire protection
system. The clarification was provided to identify that the hose stations protecting the ESW
pump house were the subject of a clarification of previous NRC approval and discussed in
Sections 3.6.1 and 3.6.2 of LAR Attachment A and in LAR Attachment T as part of “Prior
Approval Clarification Request 5.” The NRC staff's review of Prior Approval Clarification
Request 5 is discussed in Section 3.1.1.4 of this SE. Upon review, the NRC staff concludes that
the hose station installation at Callaway is consistent with the guidance in NFPA 14. Based on
the information submitted by the licensee, the NRC staff concludes that this clarification is
acceptable, because the intent of this NFPA 805 Chapter 3 element, to provide standpipes and
hose stations in accordance with NFPA 14 and to provide adequate flow and pressure for all
hose stations, is achieved.

NFPA 805, Section 3.10.9 provides the requirement for the consideration of the possibility of
secondary thermal shock damage during the design of any gaseous fire suppression system.
The licensee supplied clarification in the compliance basis that their gaseous fire suppression
agent, Halon 1301, does not present a risk of secondary thermal shock. However adequate
detail was not provided to support that secondary thermal shock was considered for the design
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of gaseous suppression systems at Callaway. In FPE RAI 13 dated March 2, 2012
(Reference 11), the NRC staff requested additional information to justify the conclusion that
Halon 1301 does not present a risk of secondary thermal shock. In its response dated July 12,
2012 (Reference 7), the licensee stated that a full system discharge test was performed for all
Halon systems as part of the initial accéptance testing. During this test, no thermal impacts
were noted as a result of the system discharges. Based on no thermal impacts being observed
during a full discharge test completed as part of the initial acceptance of the system at
Callaway, the NRC staff concludes that the licensee’s statement of compliance acceptable.

NFPA 805 Section 3.11.5 provides the requirement that electrical raceway fire barrier systems
(ERFBS) required by NFPA 805 Chapter 4 shall be capable of resisting the fire effects of the
hazards. ERFBS shall be tested in accordance with and shall meet the acceptance criteria of
GL 86-10, Supplement 1, "Fire Endurance Test Acceptance Criteria for Fire Barrier Systems
Used to Separate Redundant Safe Shutdown Trains Within the Same Fire Area” (Reference
58). The licensee supplied clarification in the compliance basis that some ERFBS comply with
the requirement fully (are capable of resisting the fire effects for the full duration of the
deterministic requirement of either 1 hour or 3 hours) and some are degraded and were
analyzed using the PB approach in accordance with NFPA 805 Section 4.2.4. In both cases,
the licensee stated that the ERFBS installation meets the requirements of Section 3.11.5 which
requires that ERFBS shall be capable of resisting the fire effects of the hazards and be tested in
accordance with and meet the acceptance criteria of GL 86-10, Supplement 1. For those
ERFBS installations that are capable of resisting the fire effects for the fuil duration of the
deterministic requirements, the NRC staff concludes that the installation is acceptable since the
installation meets the NFPA 805 deterministic requirements. For the installations that are
degraded from the fully qualified configuration, the licensee has performed PB evaluations and
found these to be acceptable. Based on a review of the documentation provided by the
licensee, the NRC staff concludes that the degraded ERFBS installations have been evaluated
and found to be acceptable using the PB approach in accordance with NFPA 805 Section 4.2.4
and are, therefore, also acceptable.

3.1.1.3 Compliance Strategy — Complies with Use of EEEEs

For certain NFPA 805 Chapter 3 requirements, the licensee demonstrated compliance with the
fundamental FPP element through the use of EEEEs. The NRC staff reviewed the licensee’s
statement of continued validity for the EEEES, as well as a statement on the quality and
appropriateness of the evaluations, and concludes the licensee’s statements of compliance in
these instances are acceptable.

NFPA 805, Section 3.4.1(c), requires that the fire brigade leader and at least two members have
sufficient training and knowledge of nuclear safety systems to understand the effects of fire and
fire suppressants on NSPC. In LAR Attachment A, for this attribute, the licensee stated that its
compliance strategy was “Complies.” However, it was unclear to the staff whether the
personnel assigned to the fire brigade have sufficient training and knowledge of nuclear safety
systems as described in NFPA 805. The NRC staff requested additional information regarding
this attribute in FPE RAI 18.01 dated August 16, 2013 (Reference 16). In its response dated
September 24, 2013 (Reference 10), the licensee revised the compliance strategy for this
element to “Complies with Use of EEEE.” Based on the licensee’s statement of continued
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validity for the EEEE, the statement that the evaluation demonstrates that the condition
evaluated is equivalent to the NFPA 805 Chapter 3 requirement, as well as the statement on the
quality and appropriateness of the evaluation, the NRC staff concludes that the licensee’s
statement of compliance for this attribute is acceptable.

3.1.1.4 Compliance Strategy — Complies with Previous NRC Approval

Certain NFPA 805 Chapter 3 requirements were supplanted by an alternative that was
previously approved by the NRC. The approval was documented in NUREG-0830, “Safety
Evaluation Report Related to the Operation of Callaway Plant, Unit No. 1,” dated October 1981
and Supplements 1 through 4 dated April 1982, July 1983, May 1984, and October 1984,
respectively (Reference 57).

The licensee provided a clarification to identify that the hose stations protecting the ESW pump
house had received previous NRC approval, as discussed in Sections 3.6.1 and 3.6.2 of LAR
Attachment A and in LAR Attachment T as part of “Prior Approval Clarification Request 5.” LAR
Attachment T stated that, as a result of NRC staff comments during original plant licensing,
hose stations had been instalied in the ESW pump house but were supplied from the ESW
system rather than the fire protection system. The licensee provided justification for use of the
ESW system by stating that the ESW lines are normally pressurized by the plant service water
system and under emergency conditions by the ESW pumps. The licensee concluded that use
of these hose stations does not impair the ability of the ESW system to perform its intended
function. The NRC staff reviewed the information submitted by the licensee and concludes that
the hose station installation at Callaway is consistent with the guidance in NFPA 14. Based on
the information submitted by the licensee, the NRC staff concludes that this clarification is
acceptable, because the intent of this NFPA 805 Chapter 3 element, to provide adequate flow
and pressure for all hose stations, is achieved.

The licensee also provided a clarification regarding the ability to meet the fire brigade staffing
requirements in accordance with NFPA 805 Section 3.4.1(a). Callaway obtained previous NRC
staff approval for a two hour grace period for fire brigade staffing to accommodate unexpected
absence provided immediate action is taken to fill the required positions. Previous approval was
obtained through NRC staff approval of the Callaway TSs. In later revisions to the Callaway
TSs, the requirements related to fire protection were removed and relocated to the FSAR SP.
The allowance for a 2 hour grace period is now located in FSAR SP Section 16.12.1. The NRC
staff reviewed the information provided by the licensee in the LAR, Clarification of Prior NRC
Approvals, Request 6, and concludes that a 2 hour grace period for fire brigade staffing was
previously approved and, therefore, is an acceptable alternative to compliance to the fire
brigade staffing requirements in NFPA 805 Section 3.4.1(a).

The NRC staff noted that the information provided by the licensee for each previous approval
was in the form of quotations from the NRC SER, with no reference to the licensee’s original
request. However, sufficient information was provided for the NRC staff to conclude that
previous approval had been obtained. In each instance, the licensee evaluated the basis for the
original NRC approval and determined that in all cases the bases remained valid. The NRC
staff reviewed the information provided by the licensee and concludes that previous NRC
approval had been demonstrated using suitable documentation that meets the approved
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guidance contained in RG 1.205. Based on the licensee’s justification for the continued validity
of the previously approved alternatives to the NFPA 805 Chapter 3 requirements, the NRC staff
concludes that the licensee’s statements of compliance in these instances are acceptable.

3.1.1.5 Compliance Strategy — Submit for NRC Approval

For certain NFPA 805 Chapter 3 requirements, the licensee requested approval to use PB
methods to demonstrate compliance with fundamental FPP elements. In accordance with

- 10 CFR 50.48(c)(2)(vii), the licensee requested specific approvals be included in the license
amendment approving the transition to NFPA 805 at Callaway. The NFPA 805 sections
identified in LAR Table B-1 as complying via this method are as follows:

o 3.2.3(1), which concerns procedures that implement the FPP, including
inspection, testing and maintenance procedures for fire protection systems. The
licensee requested approval to use PB methods to establish inspection, testing
and maintenance frequencies for fire protection systems and features required by
NFPA 805. The NRC staff's review and approval of this request is documented
in Section 3.1.4.1 of this SE.

. 3.3.5.1, which concerns wiring above suspended ceilings, and the requirement
that this wiring be listed for plenum use, routed in armored cable, routed in
metallic conduit or routed in cable trays with solid metal top and bottom covers.
The licensee requested approval to use PB methods to demonstrate an
equivalent level of fire protection for the existence of wiring which does not meet
the criteria of NFPA 805 Section 3.3.5.1. The NRC staff's review and approval of
this request is documented in Section 3.1.4.2 of this SE.

. 3.5.16, which concerns the dedication of fire protection water supply for fire
protection use only. The licensee requested approval for the use of fire
protection system water for plant evolutions other than fire protection. The NRC
staff's review and approval of this request is documented in Section 3.1.4.3 of
this SE. : '

As discussed in SE Section 3.1.4 below, the NRC staff concludeé that the use of PB methods to
demonstrate compliance with these fundamental FPP elements is acceptable. :

3.1.1.6 Compliance Strategy — Complies with Required Action

For certain NFPA 805 Chapter 3 requirements the licensee determined that the RI/PB FPP will
comply with the fundamental FPP element after completion of a required action.
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The required actions were identified as follows:

3.2.2.3 Management Policy Direction and Responsibility — Fire Protection '
Interfaces

Procedure APA-ZZ-00700, “Fire Protection Program,” will be revised to clearly
define the fire protection interfaces with other organizations using the guidelines
of Appendix A of NFPA 805. This action is identified as implementation

item 07-805-001.

3.2.2.4 Management Policy Direction and Responsibility — Document Identifying
the AHJ

The AHJ will bé identified in procedure APA-ZZ-00700 using the guidelines of
Appendix A of NFPA 805. This action is identified as implementation
item 07-805-002.

3.2.3(1) Procedures - Inspection Testing and Maintenance

Procedures APA-ZZ-00700 and APA-ZZ-00703, "Fire Protection Operability
Criteria and Surveillance Requirements,” will be revised to include inspection,
testing, and maintenance requirements for all fire protection systems and
features credited by the FPP. This action is identified as implementation item 11-
805-048.

PB surveillance frequencies will be established as described in EPRI TR-
1006756, and evaluated in Callaway Plant Calculation KC-162, "Performance
Based Fire Protection Surveillance Frequency Program.” This action is identified
as implementation item 11-805-069.

3.3.1.2(1) Control of Combustible Materials — Wood

Section 4.1.5.b of procedure APA-ZZ-00741, “Control of Combustible Materials,”
will be revised to address that cribbing timbers 6 inches (in.) by 6 in. or larger are
not required to be fire-retardant treated. This action is identified as
implementation item 11-805-049.

3.3.1.2(2) Control of Combustible Materials — Plastic Sheeting

Procedure APA-ZZ-00741 will be revised to include a requirement for plastic
sheeting used in the power block to have passed NFPA 701, “Standard Methods
of Fire Tests for Flame Propagation of Textiles and Films” (Reference 59). This
action is identified as implementation item 07-805-004.
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3.3.1.2(3) Control of Combustible Materials — Waste, Debris, Scrap

Sections 4.1.5.c and 4.1.5.e of procedure APA-ZZ-00741 will be revised to
include the removal of all waste, debris, scrap and combustible packing materials
from all areas, not only safety-related buildings and adjacent areas. This action
is identified as implementation item 07-805-005.

3.3.1.2(6) Control of Combustible Materials — Flammable Gases

Procedures will be revised to ensure that the hydrogen supply system is
inspected annually and maintained. This action is identified as implementation
item 07-050A-001.

Dry vegetation and combustible material within 15 feet of the hydrogen supply
area will be removed. Additionally, procedures will be revised to ensure that the
area within 15 feet of the hydrogen supply area is kept free of dry vegetation and
combustible materials. This action is identified as implementation

item 07-050A-002.

3.3.1.3.4 Portable Electrical Heaters

Procedure APA-ZZ-00742, “Control of Ignition Sources,” will be revised to include
requirements for not allowing portable electric or fuel-fired heaters in plant areas
containing equipment important to nuclear safety or where there is potential for
radiological releases resulting from a fire. This action is identified as
implementation item 07-805-006.

3.3.5.1 Wiring above Suspended Ceilings

In response to FPE RAIl 17 dated February 19, 2013 (Reference 8), the licensee
stated that drawing E-2R8900 and procedure EDP-ZZ-04044, “Fire Protection
Reviews,” will be revised to require that, where wiring must be installed above a
suspended ceiling, it shall comply with NFPA 805 Section 3.3.5.1. This action is
identified as implementation item 11-805-050.

3.3.7.1 Storage of Flammable Gas

Procedures will be revised to ensure that the hydrogen supply system is
inspected annually and maintained by the licensee. This action is ldentlfled as
implementation item 07-050A-001.

Dry vegetation and combustible material within 15 feet of the hydrogen supply
area will be removed. Additionally, procedures will be revised to ensure that the
area within 15 feet of the hydrogen supply area is kept free of dry vegetation and
combustible materials. This action is identified as implementation

item 07-050A-002.
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In response to FPE RAI 1 dated April 17, 2012 (Reference 6), the licensee stated
that the compliance statement for Section 3.3.7.1 in NFPA 805 is “complies with
required action.”

3.3.10 Hot Pipes and Surfaces

Procedures APA-ZZ-00741 and MDP-ZZ-LMO001, “Fluid Leak Management
Program,” will be revised to include a requirement for the prompt cleanup of
combustible liquids discovered on insulation, including high flashpoint lubricating
oils (instead of only performing an assessment of the potential for fire and the
recording of appropriate recommendation in APA-ZZ-00741), and to keep such
fluids from coming in contact with hot pipes and surfaces, including insulated
pipes and surfaces. This action is identified as implementation item 07-805-009.

3.3.11 Electrical Equipment

Procedure APA-ZZ-00741 will be revised to include requirements for maintaining
adequate clearance, free of combustible material, around energized electrical
equipment. This action is identified as implementation item 07-805-017.

3.4.1(a)(1) NFPA 600-Standard on Industrial Fire Brigade

A safety and health policy will be documented for the Callaway Fire Brigade. The
policy will satisfy the requirements.of NFPA 600, “Standard on Industrial Fire
Brigades” (Reference 60), Sections 2-1.4 and 2-2.4. This action is identified as
implementation item 07-600-001. :

Fire brigade policy documents and procedures will be updated to include a
requirement for a standard system to identify and account for each industrial fire
brigade member present at the scene of the emergency, in accordance with
NFPA 600, Section 2-2.1.4. The requirement will also meet NFPA 600,

Section 2-4.5, and will specify that industrial fire brigade members be issued
identification for the following purposes: ‘

1. Assistance in reaching the incident in an emergency

2. Identification by security personnel
3. Establishing authority

This action is identified as implementation item 07-600-002.



- 40 -

A risk management policy will be written for emergency response. The risk
management policy shall be routinely reviewed with industrial fire brigade
members and shall be based on the following recognized principles:

1. Some risk to the safety of industrial fire brigade members is acceptable
where saving human lives is possible.

2. Minimal risk to the safety of the industrial fire brigade members, and only
in a calculated manner, is acceptable where saving endangered property
is possible.

3. No risk to the safety of industrial fire brigade members is acceptable

where saving lives or property is not possible.
This action is identified as implémentation item 07-600-003.

The Callaway Fire Brigade training program will be updated to include a periodic
review of NFPA 600. This action is |dent|f|ed as implementation
item 07-600-004.

In response to FPE RAI 2 dated April 17, 2012 (Reference 6), the licensee stated
that the compliance statement for Section 3.4.1(a)(1) in NFPA 805 is “complies
with required action.”

3.4.1(b) Industrial Fire Brigade

Section 4.1.3(c) of procedure APA-ZZ-00743, “Fire Team Organization and
Duties,” will be revised to include the requirement that industrial fire brigade
members shall have no other assigned normal plant duties that would prevent
immediate response to a fire or other emergency as required. This action is
identified as implementation item 11-805-051.

3.42 Pre-Fire Plans

The Fire Pre-Plan Manual will be revised as follows:

— The fire pre-plan attachments will be revised where the radiation release
criteria are applicable for gaseous and liquid effluent as described in
Table E-1/E-2 to include effluent controls and monitoring.

— New Pre-Fire Plans will be added for C-36 and C-37. 4

— Two new Attachments will be added, for Temporary Structures Inside the
PA and for Temporary Structures Outside the PA, and existing Fire Attack

Guidelines will be combined into each attachment.

This action is identified as implementation item 11-805-076.
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In response to FPE RAI 3 dated April 17, 2012 (Reference 6), the licensee stated
that the compliance statement for Section 3.4.2 in NFPA 805 is “complies with
required action.”

3.4.2.3 Pre-Fire Plans

In response to FPE RAI 4 dated April 17, 2012 (Reference 6), the licensee stated
that the compliance statement for Section 3.4.2.3 in NFPA 805 is “complies with
required action.” A statement will be added to procedure APA-ZZ-00700 to
require that controlled copies of the pre-fire plans be maintained in the Control
Room and made available to the fire brigade. This action is identified as
implementation item 07-805-047.

3.4.3(a)(1) Fire Brigade Training

The Callaway Fire Brigade training program will be updated to include a periodic
review of NFPA 600. This action is identified as implementation
item 07-600-004.

3.4.3(b) Plant Personnel Responding with the Fire Brigade

Procedure APA-ZZ-00700 will be revised to identify that plant personnel who
respond with the industrial fire brigade are trained as to their responsibilities,
potential hazards to be encountered, and interfacing with the industrial fire
brigade. This action is identified as implementation item 11-805-052.

3.4.3(c)(2) Brigade Dirills

Procedure FPP-ZZ-00009, “Fire Protection Training Program,” will be revised to
include an assessment of the proper use of pre-fire plans and coordination with
other groups during fire brigade drills, using the guidelines of Appendix A of
NFPA 805. This action is identified as implementation item 07-805-013.

3.4.3(c)(3) Brigade Drills

Procedure FPP-ZZ-00009 will be updated to provide requirements for drills to be
conducted in various plant areas, especially in those areas identified to be
essential to plant operation and to contain significant fire hazards, as required by
NFPA 805. This action is identified as implementation item 07-805-014.

3.4.4 Fire-Fighting Equipment
In response to FPE RAI 2 dated April 17, 2012 (Reference 6), the licensee stated

that a requirement that specifies that fire brigade protective clothing and
respiratory protective equipment shall conform to the applicable NFPA standard
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will be documented in procedure APA-ZZ-00700. This action is identified as
implementation item 07-805-015.

In response to FPE RAI & dated April 17, 2012 (Reference 6), the licensee stated
that the compliance statement for Section 3.4.4 in NFPA 805 is “complies with
required action.”

) 3.9.1(1) NFPA 13 - Sprinkler Systems

The missing ceiling tiles in the suspended ceiling in fire compartments C-5 and
C-6 will be replaced in order to ensure proper operation of sprinkler system
SKC34, which is credited in the FPRA, in accordance with NFPA 13, “Standard
for the Instaliation of Sprinkler Systems,” 1976 Edition (Reference 37).
Configuration control on the ceiling tiles will be ensured. This action is identified
as implementation item 11-805-091.

During the NFPA 805 site audit, the NRC staff observed that quick response
sprinkler heads were installed in multiple cable chases, replacing the original
sprinkler nozzles. Due to the piping configuration, the quick response sprinkler

- heads were installed at an angle relative to the ceiling, as opposed to being
parallel to it. In FPE RAI 14 dated March 2, 2012 (Reference 11), the NRC asked
the licensee to provide the basis and justification for compliance with the
appropriate NFPA standard. ‘In its response dated April 17, 2012 (Reference 6),
the licensee stated that the condition had been entered in the site corrective
action program. Additionally, a plant modification to modify the sprinkler heads in
the affected areas to a configuration in accordance with the requirements of the
1976 edition of NFPA 13, was added as implementation item 11-805-094. In its
letter dated September 24, 2013 (Reference 10), the licensee stated that the
modification had been completed and the implementation item was removed.

) 3.11.3(1) NFPA 80 Fire Doors and Windows

The scope of Procedure SDP-KC-00002, “Fire Door Position Verification,” will be
revised to include all doors credited to meet the requirements of NFPA 805. This
action is identified as-implementation item 11-080-007.

The scope of Procedure OSP-KC-00015, “Fire Door Inspections,” will be revised
to include all doors credited to meet the requirements of NFPA 805. This action
is identified as implementation item 11-080-008.

Based on the information provided by the licensee in the LAR and the implementation items that
will be completed prior to program implementation, the NRC staff concludes that the licensee’s
statements of compliance are acceptable.



-43-

3.1.1.7 Compliance Strategy — Multiple Strategies

In certain compliance statements of the NFPA 805 Chapter 3 requirements, the licensee used
more than one of the above strategies to demonstrate compliance with aspects of the
fundamental FPP element.

In each of these cases, the NRC staff concludes that the individual compliance statements are
acceptable, for the reasons outlined above; that the combination of compliance strategies are
acceptable; and that holistic compliance with the fundamental FPP element is assured.

3.1.1.8 Chapter 3 Sections Not Reviewed

Some NFPA 805 Chapter 3 sections either do not apply to the transition to an RI/PB FPP at
Callaway, or have no technical requirements. Accordingly, the NRC staff did not review these
sections foriacceptability. The sections that were not reviewed fall into one of the following
categories: ’

. Sections that do not contain any technical requirements (e.g., NFPA 805
Chapter 3, Section 3.4.5 and Section 3.11).

o Sections that are not applicable to Callaway because of the following:

— The licensee states that Callaway does not have systems of this type
installed (e.g., Section 3.6.5, which applies to seismic hose station cross-
connected to non-fire protection systems and Section 3.9.1(3), which
applies to water mist fire protection systems, Section 3.9.1(4), which
applies to foam water sprinkler and foam-water spray systems, and
Section 3.10.1(3), which applies to clean agent fire extinguishing
systems)

— The type of system, while installed at Callaway is not required under the
RI/PB FPP (e.g., Section 3.9.1(2), which applies to water spray systems;
Sections 3.10.1(1), 3.10.6, 3.10.7, and 3.10.8, which apply to carbon
dioxide extinguishing systems).

— The requirements are structured with an applicability statement and that
statement does not apply to Callaway (e.g., Section 3.5.1(b), which
applies to fire protection water supply; Section 3.10.4, which applies to
areas required to be protected by both primary and backup gaseous fire
suppression systems).

3.1.1.9 Compliance with Chapter 3 Requirements Conclusion

As discussed above, the NRC staff evaluated the results of the licensee’s assessment of the
proposed Callaway RI/PB FPP against the NFPA 805, Chapter 3, fundamental FPP elements
and minimum design requirements, as modified by the exceptions, modifications, and
supplementations in 10 CFR 50.48(c)(2). Based on this review of the licensee’s submittal, as
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supplemented, the NRC staff concludes that the RI/PB FPP is acceptable with respect to the
fundamental FPP elements and minimum design requirements of NFPA 805, Chapter 3, as
modified by 10 CFR 50.48(c)(2), because the licensee accomplished the following:

o Used an overéll process consistent with NRC staff approved guidance to
determine the state of compliance with each of the applicable NFPA 805,
Chapter 3 requirements.

. Provided appropriate documentation of Callaway’s state of co-mpliance with the
' NFPA 805 requirements, which adequately demonstrated compliance in that the
licensee was able to substantiate that it complied:

— With the requirement directly.
— With the requirement (or element) with clarification.
— Via previous NRC staff approval of an alternative to the requirement.

— Through the use of an EEEE that the licensee determined did not need
NRC approval to support compliance with NFPA 805.

— Through the use of a combination of the above methods.

— Through the use of a performance-based method that the NRC staff has
specifically approved in accordance with 10 CFR 50.48(c)(2)(vii).

— With the requirement directly after the completion of an implementation
item.

31.2 Identification of the Power Block

The NRC staff reviewed the Callaway structures identified in LAR Table I-1 “Definition of Power
Block” as comprising the “power block.” The plant structures listed are established as part of
the power block for the purpose of denoting the structures and equipment included in the
Callaway RI/PB FPP that have additional requirements in accordance with 10 CFR 50.48(c) and
NFPA 805. LAR Section 4.1.3 states that power block includes structures contain equipment
required for nuclear plant operations.

In response to FPE RAI 16 dated February 19, 2013 (Reference 8), the licensee stated that all
site structures in the owner controlled area were evaluated for meeting the definition of power
block structure. This evaluation included consideration of all the example structures listed in
NEI 04-02. These structures include the containment, auxiliary building, service building,
control building, fuel building, radwaste (radioactive waste) building, water treatment building,
turbine building and various intake structures. Callaway does not have a structure, fire area, or
fire zone designated as a hot machine shop. The licensee stated that the radwaste building,
ESW pump house and ultimate heat sink (UHS) cooling tower are stand-alone structures within
the yard area (fire area YD-1) that are included in the definition of power block. The licensee
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also stated that stand-alone components within the yard area, such as above-ground tanks,
transformers, and underground fuel storage tanks, are not considered to meet the definition of a
power block structure.

The NRC staff reviewed fhe information discussed above and concludes that the licensee has
appropriately evaluated the structures and equipment at Callaway, and adequately documented
" a list of those structures that fall under the definition of “power block” in NFPA 805.

3.1.3 Closure of Generic Letter 2006-03, “Potentially Nonconforming Hemyc™
and MT™ Fire Barrier Configurations,” Issues

Callaway does not use either the Hemyc™ or MT'™™ electrical raceway fire barrier systems
(ERFBS). Therefore, the generic issue discussed in GL 2006-03 (Reference 33) related to the
use of these ERFBS is not applicable to Callaway. GL 2006-03 requested that licensees
evaluate their facilities to confirm compliance with existing applicable regulatory requirements in
light of the results of NRC testing that determined that both Hemyc™ and MT™ fire barriers
failed to provide the protective function intended for compliance with existing regulations, for the
configurations tested using the NRC’s thermal acceptance criteria.

3.1.4 Performance-Based Methods for NFPA 805, Chapter 3, Elements

In accordance with 10 CFR 50.48(c)(2)(vii), a licensee may request NRC approval for use of the
PB methods permitted elsewhere in the standard as a means of demonstrating compliance with
the prescriptive NFPA 805, Chapter 3, Fundamental FPP Elements and Minimum Design
Requirements. Paragraph 50.48(c)(2)(vii) of 10 CFR requires that an acceptable PB approach
accomplish the following:

(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

(©) Maintains fire protection defense-in-depth (fire preventibn, fire detection, fire
suppression, mitigation, and post-fire safe shutdown capability).

In LAR Attachment L, “NFPA 805 Chapter 3 Requirements for Approval

(10 CFR 50.48(c)(2)(vii)),” the licensee requested NRC staff review and approval of PB methods
to demonstrate an equivalent level of fire protection for the requirements of the NFPA 805
Chapter 3 elements identified in Section 3.1.1.5 of this SE. The NRC staff evaluation of these
proposed methods is provided below.

3.1.41 NFPA 805, Section 3.2.3(1) — Inspection, Testing, and Maintenance Procedures

The licensee requested NRC staff review and approval of a PB method to demonstrate an

equivalent level of fire protection for the requirement of NFPA 805 Section 3.2.3(1) regarding

procedures that implement the FPP, including inspection, testing and maintenance procedures
for fire protection systems. The licensee requested approval to use PB methods to establish
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inspection, testing and maintenance frequencies for fire protection systems and features
required by NFPA 805. The frequencies will be established in accordance with EPRI Technical
Report TR-1006756, “Fire Protection Surveillance Optimization and Maintenance Guide for Fire
Protection Systems and Features” (Reference 61). EPRI TR-1006756 provides guidance for
licensees to follow in order to optimize their fire protection surveillance and testing practices and
frequencies for fire protection SSCs based upon performance.

The licensee requested approval on the following basis:

. " NFPA 805 Section 2.6 requires that a monitoring program be established to
ensure availability and reliability of the fire protection systems and features
credited by the FPP. Performance monitoring will be performed in conjunction
with the monitoring program required by NFPA 805 Section 2.6 and it will ensure
site-specific operating experience is considered in the monitoring process.

. This scope and frequency of the inspection, testing, and maintenance activities
for fire protection systems and features required in the FPP have been
established based on the previously approved TS, licensee controlled
documents, and appropriate NFPA codes. This request does not invoive the use
of EPRI TR-1006756 to establish the scope of those activities, as that is
determined by the required system review identified in Table 4-3.

. Reliability and frequency goals will be established to ensure the assumptions in
the NFPA 805 engineering analysis remain valid.

The licensee stated that use of PB test frequencies established in accordance with the methods
in EPRI TR-1006756, combined with the NFPA 805 Section 2.6, “Monitoring Program,” will

ensure that the availability and reliability of the fire protection systems and features are

maintained to the levels assumed in the NFPA 805 engineering analysis. Therefore, there is no
adverse impact to the NSPC. In addition, the licensee stated that use of PB test frequencies in
conjunction with the monitoring program will ensure the availability and reliability of the fire
protection systems and features are maintained to the levels credited to meet the radioactive
release performance criteria. Therefore, there is no adverse impact to radioactive release
performance criteria. The licensee further stated that use of EPRI TR-1006756 does not
invalidate the inherent SM contained in the codes used for design and maintenance of fire
protection systems and features; and the availability and reliability of fire protection systems and
features credited for DID will be maintained to the levels assumed in the NFPA 805 engineering
analysis. Therefore, the SM inherent and credited in the analysis and DID have been
preserved.

Based on its review of the information submitted by the licensee, and in accordance with

10 CFR 50.48(c)(2)(vii), the NRC staff concludes that the proposed PB method is an acceptable
alternative to the corresponding NFPA 805 Section 3.2.3(1) requirement, because it satisfies the
performance goals, objectives, and criteria specified in NFPA 805 related to nuclear safety and
radiological release, maintains sufficient SM, and maintains adequate fire protection DID.
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3.1.42 NFPA 805, 3.3.5.1 = Electrical Wiring Above Suspended Ceilings

The licensee requested NRC staff review and approval of a PB method to demonstrate an
equivalent level of fire protection for the requirement of NFPA 805 Section 3.3.5.1 regarding
wiring above suspended ceilings. Specifically, the licensee has requested approval of a PB
method to justify the use of limited quantities of wiring/cabling which do not meet the criteria of
NFPA 805 Section 3.3.5.1. The licensee stated that wiring exists above suspended ceilings in
the control room and associated areas, and in fire areas C-5 and C-6, for which the fire
protection was previously approved and therefore not included in the scope of this approval
request. All other areas that contain wiring above a suspended ceiling are included in the scope
of this request. '

As described in the request, wiring exists above suspended ceilings in the TB-1 fire area and