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SAFETY EVALUATION BY THE OFFICE OF NUCLEAR REACTOR REGULATION
' RELATED TO
AMENDMENT NO. xxx TO FACILITY OPERATING LICENSE NO. XXX-xx

[LICENSEE
[PLANT NAME, UNIT NO.]

DOCKET NO. 50-xxx

1.0 INTRODUCTION

1.1 Application

By application dated - , as supplemented by letters dated

, [Licensee] ([Licensee Abbreviation],
the licensee) requested changes to Facility Operating License No. NPF-029 and the Technical
Specifications (TSs) for [Plant Name, Unit No.] {[Plant Abbreviation)). ‘Portions of the letters

dated _contain sensitive unclassified non-safeguards
information and, accordingly, have been withheld from public disclosure. The supplemental
letters dated . , provided additional clarifying information

that did not expand the scope of the initial application and did not change the U.S. Nuclear
Regulatory Commission {(NRC) staff's original proposed no significant hazards consideration
determination as published in the Federal Register on [date] (XX FR XXXX).

The proposed changes would increase the maximum steady-state reactor core power level from
[current licensed power level] megawatts thermal (MWi) to [power level proposed by the
licensee] MWW, which is an increase of approximately [##] percent. The proposed increase in
power level is considered an extended power uprate (EPU).

1.2 Background

[Plant Name] is a boili'ng—water reactor (BWR) plant of the BWR/[#] design with a Mark-[#]
containment. [Plant Name] has the following special featuresfunique designs:

[Insert any special features/unique designs]

The NRC originally licensed [Plant Name] on [date] for operation at [original licensed power
level] MWi. [By Amendment No. [#54f] dated [ ], the NRC granted a power uprate to
[Plant Name] of [##] percent, allowing the plant to be operated at [current licensed power
level] MWt.] Therefore, the proposed EPU would result in an increase of approximately




[##] percent over the original licensed power level [and [##] percent over the current
licensed power level] for [Plant Name].] “

1.3 Licensee’s Approach

The licensee's application for the proposed EPU follows the guidance in the Office of Nuclear
Reactor Regulation's (NRR's) Review Standard (RS)-001, "Review Standard for Extended
Power Uprates,"” to the extent that the review standard is consistent with the design basis of the
plant. Where differences exist between the plant-specific design basis and RS-001, the
licensee described the differences and provided evaluations consistent with the design basis of
the plant. The licensee also used [Identify topical reports or other documents used by the
licensee for guidance related to the scope of the proposed EPU; NRC staff approvals,
ranges of applicability, any limitations/restrictions associated with the documents; and
consistency of the licensee's application with the ranges of applicability and
limitations/restrictions. The discussion in this section is to cover topical reports and
other documents referenced for the overall power uprate process. It is not intended to
cover topical reports and other documents for specific methods of analyses. Topical
reports and other documents referenced for specific methods of analyses are to be
covered in the applicable technical evaluation section of this safety evaluation].

Insert this sentence if the licensee is planning to implement the EPU in one stage.

[The licensee plans to implement the EPU in one step. The licensee plans to make the
modifications necessary to implement the EPU during the refueling outage in

[season year (e.q., fall 2003)]. Subsequently, the plant will be operated at [##] MWt
starting in Cycle [##].]

Insert this paragraph if the ficensee is planning to implement the EPU in stages:

[The licensee plans to implement the EPU in [#] steps of [## and ##] percent. The
licensee plans to make modifications necessary to implement the first step during the
refueling outage in [season year (e.g., fall 2003)]. Subsequently, the plant will be
operated at [##] MWt during Cycle [##]. The remainder of the modifications will be
completed during the refueling outage in [season year (e.qg., fall 2003)], with subsequent
operation at [##] MWt starting in Cycle [##].]

1.4 Plant Modifications

The licensee has determined that several plant modifications are necessary to implement the
proposed EPU. The following is a list of these modifications and the licensee's proposed
schedule for completing them.

[Provide a list of plant modifications.]

The NRC staff's evaluation of the licensee’s proposed plant modifications is provided in
Section 2.0 of this safety evaluation.



1.5 Method of NRC Staff Review

The NRC staff reviewed the licensee's application to ensure that (1) there is reasonable
assurance that the health and safety of the public will not be endangered by operation in the
proposed manner, (2) activities proposed will be conducted in compliance with the -
Commission's regulations, and (3) the issuance of the amendments will not be inimical to the
common defense and security or to the health and safety of the public. The purpose of the NRC
staff's review is to evaluate the licensee's assessment of the impact of the proposed EPU on
design-basis analyses. The NRC staff evaluated the licensee’s application and supplements.
The NRC staff also evaluated [Include additional review items, as necessary (e.g., audits of
certain information at the plant and vendor sites, and independent analyses), for areas
where such analyses were deemed appropriate by the NRC staff]. -

In areas where the licensee and its contractors used NRC-approved or widely accepted
methods in performing analyses related to the proposed EPU, the NRC staff reviewed relevant
material to ensure that the licensee/contractor used the methods consistent with the limitations
and restrictions placed on the methods. [n addition, the NRC staff considered the eaffects of
the changes in plant operating conditions on the use of these methods to ensure that the
methods are appropriate for use at the proposed EPU conditions. Detaiis of the NRC staff's
review are prowded in Section 2.0 of this safety evaluation.

Audits of analyses supporting the EPU were conducted in relation to the following topics:
[Provide a list of areas for which audits were performed.]

The results of the audits are discussed in Section 2.0 of this safety evaluation.

‘[ndependent NRC staff calculations were performed in relation to the following topics:
[Provide a list of areas for which independent NRC staff calculations were performed.]
The results of the calculations are discussed in Section 2.0 of this safety evaluation.

2.0 EVALUATION

2.1 Materials and Chemical Engineering

2.1.1 Reactor Vessel Material Surveillance Program

Regqulatory Evaluation

The reactor vessel material surveillance program provides a means for determining and
monitoring the fracture toughness of the reactor vessel beltline materials to support analyses for
ensuring the structural integrity of the fetritic components of the reactor vessel. The NRC staff's
review primarily focused on the effects of the proposed EPU on the licensee’s reactor vessel
surveillance capsule withdrawal schedule. The NRC's acceptance criteria are based on (1) -
draft General Design Criterion (GDC)-9, insofar as it requires that the reactor coolant
pressure boundary (RCPB) be designed and constructed so as to have an exceedingly

low probability of gross rupture or significant leakage; General-Design-Griterion{GBE}-14,-
9




fracture; (2) draft GDC 33 lnsofar as |t requnres‘. that the RCPB be capable of
accommodating without rupture,, apd.wﬁh only, I;mited allowance for energy absorption
through plastic deformation, the static and dynamic ioads imposed on any boundary
component as a result of any inadvertent and sudden release of energy to the coolant;
(23) final -GDC-31, insofar as it requires that the RCPB be designed with margin sufficient to
assure that, under specified conditions, it will behave in a nonbrittle manner and the probability
of a rapidly propagating fracture is minimized; (34) 10 CFR Part 50, Appendix H, which provides
for monitoring changes in the fracture toughness properties of materials in the reactor vessel
beltline region; and (48) 10 CFR 50.60, which requires compliance with the requirements of 10
CFR Part 50, Appendix H. Specific review criteria are contained in Standard Review Plan
(SRP) Section 5.3.1 and other guidance provided in Matrix 1 of RS-001.

Technical Evaluation

[Insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and

(2) provide a ciear link to the conclusions reached by the NRC staff, as documented in
the conclusion section.]

Conclusion

The NRC staff has reviewed the licensee's evaluation of the effects of the proposed EPU on the
reactor vessel surveillance withdrawal schedule and concludes that the licensee has adequately
addressed changes in neutron fluence and their effects on the schedule. The NRC staff further
concludes that the reactor vessel capsule withdrawal schedule is appropriate to ensure that the
material surveillance program will continue to meet the requirements of 10 CFR Part 50,
Appendix H, and 10 CFR 50.60, and will provide the licensee with information to ensure
continued compliance with draft GDCs-9 and 33, and finalcbC-14-apd GDC-31 in this respect
following implementation of the proposed EPU. Therefore, the NRC staff finds the proposed
EPU acceptable with respect to the reactor vessel material surveillance program.

2.1.2 Pressure-Temperature Limits and Upper-Shelf Energy

Regulatory Evaluation

Pressure-temperature (P-T) limits are established to ensure the structural integrity of the ferritic
components of the RCPB during any condition of normal operation; including anticipated
operational occurrences and hydrostatic tests. The NRC staff's review of P-T limits covered the
P-T limits methodology and the calculations for the number of effective full power years
specified for the proposed EPU, considering neutron embrittlement effects and using linear
elastic fracture mechanics. The NRC's acceptance criteria for P-T limits are based on (1} draft
GDC-9, insofar as it requires that the RCPB be designed and constructed so as to have
an exceedmgly Iow probablllty of gross rupture or SIgmflcant leakage; m@@&%—

W*WMWMMWMQ%W(Z) final GDC 31 msofar as |t

requires that the RCFPB be designed with margin sufficient to assure that, under specified
conditions, it will behave in a nonbriftle manner and the probability of a rapidly propagating
fracture is minimized; (3) 10 CFR Part 50, Appendix G, which specifies fracture toughness
requirements for ferritic components of the RCPB; and (4) 10 CFR 50.60, which requires
compliance with the requirements of 10 CFR Part 50, Appendix G. Specific review criteria are
contained in SRP Section 5.3.2 and cther guidance provided in Matrix 1 of RS-001.
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Technical Evaluation

[Insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and

(2) provide a clear link to the conclusions reached by the NRC staff, as documented in
the conclusion section.]

Conclusion

The NRC staff has reviewed the licensee's evaluation of the effects of the proposed EPU on the
P-T limits for the plant and concludes that the licensee has adequately addressed changes in
neutron fluence and their effects on the P-T limits. The NRC staff further concludes that the
licensee has demonstrated the validity of the proposed P-T limits for operation under the
proposed EPU conditions. Based an this, the NRC staff concludes that the proposed P-T limits
will continue to meet the requirements of 10 CFR Part 50, Appendix G, and 10 CFR 5§0.60 and
will enable the licensee to comply with draft GDC-9,EB6-14 and final GDC-31 in this respect
following implementation of the proposed EPU. Therefore, the NRC staff finds the proposed
EPU acceptable with respect to the proposed P-T limits.

2.1.3 Reactor Internal and Core Support Materials

Requlatory Evaluation

The reactor internals and core supports include structures, systems, and components (SSCs)
that perform safety functions or whose failure could affect safety functions performed by other
SSCs. These safety functions include reactivity monitoring and control, core cooling, and fission
product confinement (within both the fuel cladding and the reactor coolant system (RCS)). The
NRC staff's review covered the materials’ specifications and mechanical properties, welds, weld
controls, nondestructive examination procedures, corrosion resistance, and susceptibility to
degradation. The NRC’s acceptance criteria for reactor internal and core support materials are
hased on draft GDC-1 GRBG~1-and 10 CFR 50.55a for material specifications, controls on
welding, and inspection of reactor internals and core supports. Specific review criteria are
contained in SRP Section 4.5.2 and Boiling Water Reactor Vessel and Internals Project
(BWRVIP)-26. T

Technical Evaluation

[Insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and

{2) provide a clear link to the conclusions reached by the NRC staff, as documented in
the conclusion section.]

Conclusion

. The NRC staff has reviewed the licensee's evaluation of the effects of the proposed EPU on the
susceptibility of reactor internal and core support materials to known degradation mechanisms
and concludes that the licensee has identified appropriate degradation management programs
to address the effects of changes in operating temperature and neutron fluence on the integrity
of reactor internal and core support materials. The NRC staff further concludes that the
licensee has demonstrated that the reactor internal and core support materials will continue to
be acceptable and will continue to meet the requirements of GBG-4-draft GDC-1 and 10 CFR
50.55a with respect to material specifications, welding controls, and inspection following
implementation of the proposed EPU. Therefore, the NRC staff finds the proposed EPU
acceptable with respect to reactor internal and core support materials.
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2.1.4 Reactor Coolant Pressure Boundary Materials

Regulatory Evaluation

The RCPB defines the boundary of systems and components containing the high-pressure
fluids produced in the reactor. The NRC staff's review of RCPBE materials covered their
specifications, compatibility with the reactor coolant, fabrication and processing, susceptibility to
degradation, and degradation management programs. The NRC's acceptance criteria for
RCPB materials are based on (1} 10 CFR 50.55a and draft GDC-1,6BG-4; insofar as they
require that those systems and components which are essential to the prevention of
accidents which could affect the public health and safety or to mitigation of their
consequences shall be designed, fabricated, and erected to quality standards that reflect

the importance of the safety functlon to be performed; -lnsefar-as-t#@;—FeqmFe—that-SSG&

eﬁeﬁmﬁandiebe%mp%biewﬁmh&enwmmmmammm%
eperation-maintenansetesting-and-pestulated-asecidents: (2) draft GDC-2, insofar as those
systems and components which are essential to the prevention of accidents which
could affect the public health and safety or to mitigation of their consequences shall be
designed, fabricated, and erected to perfermance standards that will enable the facility
to withstand, without loss of the capability to protect the public, the additional forces
that might be imposed by natural phenomena such as earthquakes, tornadoes, flooding
conditions, winds, ice, and other local site effects; (3) draft GDC-89 insofar, as it requires
that the RCPB be designed and constructed so as to have an exceedingly low
probability of gross rupture or sngnlflcant Ieakage W«d—dﬂseﬁa#&;ﬂwqwe&%ha%m
RCPRB be designed;

F&p&@ly-ppepagahng—#aet-ufe—(@) fmal GDC—31 msofar as lt reqwres that the RCPB be
designed with margin sufficient to assure that, under specified conditions, it will behave in a
nonbrittle manner and the probability of a rapidly propagating fracture is minimized; and (45) 10
CFR Part 50, Appendix G, which specifies fracture toughness requirements for ferritic
components of the RCPB. Specific review criteria are contained in SRP Section 5.2.3 and other
guidance provided in Matrix 1 of RS-001. Additional review guidance for primary water stress-
corrosion cracking (PWSCC) of dissimilar metal welds and associated inspection programs is
contained in Generic Letter (GL) 97-01, Information Notice (IN) 00-17, Bulletin {(BL) 01-01, BL
02-01, and BL 02-02, Additional review guidance for thermal embrittiement of cast austenitic
stainless steel components is contained in a letter from C. Grimes, NRC, to D. Walters, Nuclear
Energy Institute (NEI), dated May 19, 2000.

Technical Evaluation

[Insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and

{2) provide a clear link to the conclusions reached by the NRC staff, as documented in
the conclusion section.]

Conclusion

The NRC staff has reviewed the licensee's evaluation of the effects of the proposed EPU on the
susceptibility of RCPB materials to known degradation mechanisms and concludes that the
licensee has identified appropriate degradation management programs to address the effects of
changes in system operating temperature on the integrity of RCPB materials. The NRC staff
further concludes that the licensee has demonstrated that the RCPB materials will continue to
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be acceptable foliowing implementation of the proposed EPU and will continue to meet the
requirements of draft GDCs-1, 2, and 9, -GBC4-6BE4GBc44-final GDC-31, 10 CFR Part
50, Appendix G, and 10 CFR 50.55a. Therefore, the NRC staff finds the proposed EPU
acceptable with respect to RCPB materials.

2.1.5 Protective Coating Systems (Paints) - Organic Materiails

Regulatory Evaluation

Protective coating systems (paints) provide a means for protecting the surfaces of facilities and
equipment from corrosion and contamination from radionuclides and also provide wear
protection during plant operation and maintenance activities. The NRC staff's review covered
protective coating systems used inside the containment for their suitability for and stability under
design-basis loss-of-coolant accident (DBLOCA) conditions, considering radiation and chemical
effects. The NRC's acceptance criteria for protective coaling systems are hased on (1) 10 CFR
Part 50, Appendix B, which states quality assurance requirements for the design, fabrication,
and construction of safety-related SSCs and (2) Regulatory Guide 1.54, Revision 1, for
guidance on application and performance monitoring of coatings in nuclear power plants.
Specific review criteria are contained in SRP Section 6.1.2.

Technical Evaluation

[Insert technica! evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and

{2) provide a clear link to the conclusions reached by the NRC staff, as documented in
the conclusion section.]

Conclusion

The NRC staff has reviewed the licensee's evaluation of the effects of the proposed EPU on
protective coating systems and concludes that the licensee has appropriately addressed the
impact of changes in conditions following a DBLOCA and their effects on the protective coatings.
The NRC staff further concludes that the licensee has demonstrated that the protective coatings
will continue to be acceptable following implementation of the proposed EPU and will continue to
meet the requirements of 10 CFR Part 50, Appendix B. Therefore, the NRC staff finds the
proposed EPU acceptable with respect to protective coatings systems.

2.1.6 Flow-Accelerated Corrosion

Regulatory Evaluation

Flow-accelerated corrosion (FAC) is a corrosion mechanism occurring in carbon steel
compenents exposed to flowing single- or two-phase water. Components made from stainless
steel are immune to FAC, and FAC is significantly reduced in components containing small
amounts of chromium or molybdenum. The rates of material loss due to FAC depend on
velocity of flow, fluid temperature, steam quality, oxygen content, and pH. During plant
operation, control of these parameters is limited and the optimum conditions for minimizing FAC
effects, in most cases, cannot be achieved. Loss of material by FAC will, therefore, occur. The
NRC staff has reviewed the effects of the proposed EPU on FAC and the adequacy of the
licensee's FAC program to predict the rate of loss so that repair or replacement of damaged
components could be made before they reach critical thickness. The licensee’s FAC program is
based on NUREG-1344, GL 89-08, and the guidelines in Electric Power Research Institute
(EPRI) Report NSAC-202L-R2. It consists of predicting loss of material using the CHECWORKS
computer code, and visual inspection and volumetric examination of the affected components.
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The NRC's acceptance criteria are ba¥etrofi tHe Structl raluation of the minimum
acceptable wall thickness for the components undergoing degradation by FAC.

Technical Evaluation

I Y

[Insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and

(2) provide a clear link to the conclusions reached by the NRC staff, as documented in
the conclusion section,]

Conclusion

The NRC staff has reviewed the licensee’s evaluation of the effect of the proposed EPU on the
FAC analysis for the plant and concludes that the licensee has adequately addressed changes
in the plant operating conditions on the FAC analysis. The NRC staff further concludes that the
licensee has demonstrated that the updated analyses will predict the loss of material by FAC
and will ensure timely repair or replacement of degraded components following implementation
of the proposed EPU. Therefore, the NRC staff finds the proposed EPU acceptable with
respect to FAC.

2.1.7 Reactor Water Cleanup System

Requiatory Evaluation

The reactor water cleanup system (RWCS) provides a means for maintaining reactor water
quality by filtration and ion exchange and a path for removal of reactor coolant when necessary.
Partions of the RWCS ¢omprise the RCPB. The NRC staff's review of the RWCS included
component design parameters for flow, temperature, pressure, heat removal capability, and
impurity removal capability; and the instrumentation and process controls for proper system
operation and isolation. The review consisted of evaluating the adequacy of the plant’s TSs in
these areas under the proposed EPU conditions. The NRC'’s acceptance criteria for the RWCS
are based on (1) draft GDCs-9 and 34, insofar as they require that the RCPB be designed
and constructed so as to have an exceedingly low probability of gross rupture,
significant leakage, or rapidly propagating type failures; (2) draft GDC-70, insofar as it
requires that the plant design inciude means necessary to maintain controi over the
plant -radioactive effluents; and (3) draft GDC-51, insofar as it requires that systems that
parts of the RCPB outside containment have appropriate features necessary to protect
the health and safety of the public in case of an accldental rupture in that part--6b&-14+

tmmmmt%m@%wmm Specmc

review criteria are contained in SRP Section 5.4.8.

Technical Evaluation

[Insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and

(2) provide a clear link to the conclusions reached by the NRC staff, as documented in
the conclusion section.]

Conclusion

The NRC staff has reviewed the licensee's evaluation of the effects of the proposed EPU on the
RWCS and concludes that the licensee has adequately addressed changes in impurity levels
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and pressure and their effects on the RWCS. The NRC staff further concludes that the licensee
has demonstrated that the RWCS will continue to be acceptable following implementation of the
proposed EPU and will continue to meet the requirements of draft GDCs-9, 34, 51, and 70. GBG-
14.-GDE-60-and-GDBG-684—-Therefore, the NRC staff finds the proposed EPU acceptable with
respect to the RWCS.

————Hadditional-Review-Areas-(Materiale -and-Chemisal-Engineering)

2.2 iechanical and Civil Engineering

221 Pipe Rupture Locations and Associated Dynamic Effects

Regulatory Evaluation

S8Cs important to safety could be impacted by the pipe-whip dynamic effects of a pipe rupture.
The NRC staff conducted a review of pipe rupture analyses to ensure that SSCs important to
safety are adequately protected from the effects of pipe ruptures. The NRC staff's review
cavered (1) the Implementation of criteria for defining pipe break and crack locations and
configurations, (2) the implementation of criteria dealing with special features, such as
augmented inservice inspection {ISI) programs or the use of special protective devices such as
pipe-whip restraints, (3) pipe-whip dynamic analyses and results, including the jet thrust and
impingement forcing functions and pipe-whip dynamic effects, and (4) the design adequacy of
supports for SSCs provided to ensure that the intended design functions of the SSCs will not be
impaired to an unacceptable level as a result of pipe-whip or jet impingement loadings. The
NRC staff’s review focused on the effects that the proposed EPU may have on items (1) thru (4)
above. The NRC's acceptance criteria are based on draft GDC-40 insofar as it requires that
protection be provided for engineered safety features (ESFs) against the dynamic effects

and missiles that might result from plant equipment failures. GDG-4-which-reguires-886s- -

importantio-safelyto-be-designedio-accommodate the-dynamic-effecis-of a-postulated-pipe-
rupture—Specific review criteria are contained in SRP Section 3.6.2.

Technical Evaluation

[Insert technical evaluation. The technical evaluatian should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and

(2) provide a clear link to the conclusions reached by the NRC staff, as documented in
the conclusion section.]

Conclusion

The NRC staff has reviewed the licensee’s evaluations related to determinations of rupture
locations and associated dynamic effects and concludes that the licensee has adequately
addressed the effects of the proposed EPU on them. The NRC staff further concludes that the
licensee has demonstrated that SSCs important to safety will continue to meet the requirements
of draft GDC-40GDG-4 following implementation of the proposed EPU. Therefore, the NRC staff
finds the proposed EPU acceptable with respect to the determination of rupture locations and
dynamic effects associated with the postulated rupture of piping. K

2.2.2 Pressure-Retaining Components and Component Supports

Regulatory Evaluation
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The NRC staff has reviewed the struc y of pressure-retaining components {and their
supports) designed in accordance with the American Society of Mechanical Engineers (ASME)
Boiler and Pressure Vessel Caode (B&PV Code), Secticn llI, Division 1, and draft GDCs-1, 2, 9,
33, 34, 40 and 426DGs+2-444and15. The NRC staff's review focused on the effects of
the proposed EPU on the design input parameters and theé design-basis loads and load
combinations for normal operating, upset, emergency, and faulted conditions. The NRC staff's
review covered (1) the analyses of flow-induced vibration and (2) the analytical methodologies,
assumptions, ASME Code editions, and computer programs used for these analyses. The NRC
staff's review also included a comparison of the resulting stresses and cumulative fatigue usage
factors (CUFs) against the code-allowable limits. The NRC's acceptance criteria are based on
(1) 10 CFR 50.55a and draft GDC-1, insofar as they require that those systems and
components which are essential to the prevention of accidents which could affect the
public health and safety or to mitigation of their consequences shall be designed,
fabricated, and erected to quality standards that reflect the importance of the safety
function to be performed;-GDC-1-insofaras-theyreguire that 5SCeimportantie-safety-be-
designed{fabricated;-erected constructed-tested and-inspestedto-quality-standards-
commensutate-with-thedmportance-of-thesafetyviunctions-te-be-performed; (2) draft GDC-2,
insofar as those systems and components which are essential to the prevention of
accidents which could affect the public health and safety or to mitigation of their
consequences shall be designed, fabricated, and erected to performance standards that
will enable the facility to withstand, without loss of the capability to protect the public,
the additional forces that might be imposed by natural phenemena such as
earthquakes tornadoes fioodtng condltlons winds, |ce, and other Iocal site effects

and 42, msofar as they reqmre that protectlon be prowded for ESFs against the dynamlc
effects that might resuit from plant equipment failures, as well as the effects of a LOCA;
(4) draft GDCs-9 and 33, insofar as they require that the RCPB be designed and
constructed so as to have an exceedingly low probability of RCPB gross rupture or
significant leakage; and (5) draft GDC-34 insofar as it requires that the RCPB he
designed to minimize the probability of rapidly propagating type failures. GDGC-4-insofas-
as-irequires-that-3SCs-impordant-{o-safety-be-designed-to-ascommodate-the-cffests-of-and-te-
be-compatible-with the-environmental-cenditionsassociated-with-nermal-operation
mamtenanee%esﬂnwéaeﬁab@éaee@m&@}@%mﬁam%e&wmﬂhaﬂh&

et mptdWepagaimg#aetuwnd{é}G@&ié—mseﬁam&%mqwes%aHh&R@%b&
exeeeded—éunng—awcand#mn—ef—nema#eperatmn—Specmc review cntena are contamed in
SRP Sections 3.9.1, 3.9.2, 3.9.3, and 5.2.1.1; and other guidance provided in Matrix 2 of RS-
001.

Technical Evaluation

Nuclear Steam Supply System Piping, Components, and Supports

[Insert technical evaluation for nuclear steam supply system (NSSS) piping, components,
and supports. Include an intermediate conclusion in the form of “Because [summarize
reasons), the NSSS piping, components, and supports are adequate under the proposed
EPU conditions.”]

Balance-of-Plant Piping, Components, and Supports

[Insert technical evaluation for balance-of-plant piping, components, and supports.

Include an intermediate conclusion in the form of “Because [summarize reasons], the

balance-of-plant piping, components, and supports are adequate under the proposed
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EPU conditions.”]

Reactor Vessel and Supparts

[Insert technical evaluation for reactor vessel and supports. Include an intermediate
conclusion in the form of “Because [summarize reasons], the reactor vessel and
supports are adequate under the proposed EPU conditions.”]

Control Rod Drive Mechanis

[Insert technical evaluation for control rod drive mechanism. Include an intermediate
conclusion in the form of “Because [summarize reasons], the control rod drive
mechanism is adequate under the proposed EPU conditions.”]

i n S

[Insert technical evaluation for reactor coolant pumps and supports. Include an
intermediate conclusion in the form of “Because [summarize reasons), the recirculation
pumps and supports are adequate under the proposed EPU conditicns.”]

Conclusion

The NRC staff has reviewed the licensee's evaluations related to the structural integrity of
pressure-retaining components and their supports. For the reasons set forth above, the NRC
staff concludes that the licensee has adequately addressed the effects of the proposed EPU on
these components and their supports.  Based on the above, the NRC staff further concludes
that the licensee has demonstrated that pressure-retaining components and their supports will
continue to meet the requirements of 10 CFR 50.55a, GBG4-GDC2-6DC-4-6DC44and-
GbC&-15draft GDCs-1, 2, 9, 33, 34, 40, and 42 following implementation of the proposed EPU.
Therefore, the NRC staff finds the proposed EPU acceptable with respect to  the structural
integrity of the pressure-retaining compenents and their supports.

2.2.3 " Reactor Pressure Vessel Internals and Core Supports

Requlatory Evaluation

Reactor pressure vessel internals consist of all the structural and mechanical elements inside
the reactor vessel, including core support structures. The NRC staff reviewed the effects of the
proposed EPU on the design input parameters and the design-basis loads and load
combinations for the reactor internals for normal operation, upset, emergency, and faulted
conditions. These include pressure differences and thermal effects for normal operation,
transient pressure loads associated with loss-of-coolant accidents (LOCAs), and the
identification of design transient occurrences. The NRC staff's review covered (1) the analyses
of flow-induced vibration for safety-related and non-safety-related reactor internal components
and (2) the analytical methodologies, assumptions, ASME Code editions, and computer
programs used for these anailyses. The NRC staff's review also included a comparison of the
resulting stresses and CUFs against the corresponding Code-allowable limits. The NRC's
acceptance criteria are based on (1)-10 CFR 50.55a and draft GDC-1 insofar as they require
that those systems and components which are essential to the prevention of accidents
which could affect the public health and safety or to mitigation of their consequences be
designed, fabricated, erected, tested, and inspected to quality standards that reflect the
importance of the safety function to be performed;-GBGC-1-insolaras-they-require-that
SS8Csimportant-to-safety be designed fabricated-eresiedsonstrusiedtestedand-inspested-
te-guality standards-cemmensurate with-the-imporance-of-thesafety-functions-to-be-performed;
17




A 4 )
(2) draft GDC-2, insofar as those sy ompon its which are essential to the

prevention of accidents which could affact the public health and safety or to mitigation
of their consequences shall be designed, fabricated, and erected to performance
standards that will enable the facuity to withstand, wntholut loss of the capability to
protect the public, the additional forces that might be lmposed by natural phenomena
such as earthquakes, tornadoes, flooding conditions, winds, ice, and other local site
effects; GDG-2-insofarasitrequiresthat- S3Cs-importantde-safely be-designedto-withstand-
the-effects-of earthquakes-combined-with-the-effects-of-normal-or-accident-conditions;

(3) draft GDCs-40 and 42, insofar as they require that protection be provided for ESFs
against the dynamic effects and missiles that might result from plant equipment failures,
as weil as the effects of a loss of coolant accident; GBG-4-insofaras-itrequires-that-886s-
WGMHH&W@MRMG%W@%@MWWWW

ﬁestu%ated—aeeldenwand 4 f:nal GDC 10, insofar as |t reqmres that the reactor core be
designed with appropriate margin to assure that specified acceptable fuel design limits
(SAFDLs) are not exceeded during any condition of normal aperation, including the effects of
anticipated operational occurrences. Specific review criteria are contained in SRP Sections
3.9.1, 3.9.2, 3.9.3, and 3.9.5; and other guidance provided in Matrix 2 of RS-001.

Technical Evaluation

[Insert technical evaluation. The technical evaluation should {1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and

{2) provide a clear link t6 the conclusions reached by the NRC staff, as documented in
the conclusion section.]

Conclusion

The NRC staff has reviewed the licensee's evaluations related to the structural integrity of
reactor internals and core supports and concludes that the licensee has adequately addressed
the effects of the proposed EPU on the reactor internals and core supports. The NRC staff
further concludes that the licensee has demonstrated that the reactor internals and core
supports will continue to meet the requirements of 10 CFR 50.55a, final GDC-10 and draft
GDCs-1, 2, 40 and 42 GDC-4.-GRG-2-6R6-4-and-GBC-10-following implementation of the
proposed EPU. Therefore, the NRC staff finds the proposed EPU acceptable with respect to the
design of the reactor internal and core supports.

- 2.2.4 - Safety-Related Valves and Pumps

Regulatory Evaluation

The NRC's staff's review included certain safety-related pumps and valves typically designated
as Class 1, 2, or 3 under Section I1l of the ASME B&PV Code and within the scope of Section Xl
of the ASME B&PV Code and the ASME Operations and Maintenance (O&M) Code, as
applicable. The NRC staff's review focused on the effects of the proposed EPU on the required
functional performance of the valves and pumps. The review also covered any impacts that the
proposed EPU may have on the licensee's motor-operated valve (MOV) programs related to GL
89-10, GL 96-05, and GL 95-07. The NRC staff also evaluated the licensee’s consideration of
lessons learned from the MOV program and the application of those lessons learned to other
safety-related power-operated valves. The NRC'’s acceptance criteria are based on (1) draft
GDC-1, insofar as it requires that those systems and components which are essential to
the prevention of accidents which could affect the public health and safety or to
mitigation of their consequences shall be designed, fabricated, and erected to quality
standards that reflect the unportance of the safety functlons to be performed Gbe-1-




(2) draft GDCs-38, 46, 47, 48, 59, 60, 61, 63, 64, and 65@8@—3?——@9@—49—@9@—4&%#@9@«
48, insofar as they require that the emergency core cooling system (ECCS), the containment
heat removal system, the containment atmospheric cleanup systems, and the cocling water

- system-respestively. be designed to permit appropriate periodic testing to ensure the leak-tight
integrity and performance of their active components; (3) draft GDC-57,GDC-84; insofar as it
requires that capability shall be provided for testing functional operability of valves and
associated apparatus essential to the containment function for estabtishing that no failure
has occurred and for determining that vaive leakage does not exceed acceptable limitspiping-
systems-penctrating-contalnment-be-desigred-with-the-capabilib-to-peredicaliy-test the-
operability-of-the-isolationvalves-te-determine-ifvaive-leakage-is-within-asceptable-limits; and
(4) 10 CFR 50.55a(f), insefar as it requires that pumps and valves subject to that section must
meet the inservice testing program requirements identified in that section. Specific review
criteria are contained in SRP Sections 3.9.3 and 3.9.6; and other guidance provided in Matrix 2
of RS-001.

Technical Evaluation

[Insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and

(2) provide a clear link to the conclusions reached by the NRC staff, as documented in
the conclusion section.]

Conclusion

The NRC staff has reviewed the licensee's assessments related to the functional performance
of safety-related valves and pumps and concludes that the licensee has adequately addressed
the effects of the proposed EPU on safety-related pumps and valves. The NRC staff further
conciudes that the licensee has adequately evaluated the effects of the proposed EPU on its
MOV programs related to GL 89-10, GL 96-05, and GL 95-07, and the lessons learned from
those programs to other safety-related, power-operated valves. Based an this, the NRC staff
concludes that the licensee has demonstrated that safety-related valves and pumps will
continue to meet the requirements of draft GDCs-1, 38, 46, 47, 48, 57, 59, 60, 61, 63, .64, 65,
GRE-1GhE-32-6RC-40GRe-43 -GDC-46-DC-B84-and 10 CFR 50.55a(f) followmg
implementation of the proposed EPU. Therefore, the NRC staff finds the proposed EPU
acceptable with respect to safety-related valves and pumps.

2.2.5 Seismic and Dynamic Qualification of Mechanical and Electrical
Equipment

Requlatory Evaluation

Mechanical and electrical equipment covered by this section includes equipment associated
with systemns that are essential to emergency reactor shutdown, containment isolation,
reactor core cooling, and containment and reactor heat removal. Equipment associated with
systems essential to preventing significant releases of radioactive materials to the
environment are also covered by this section. The NRC staff's review focused on the effects
of the proposed EPU on the qualification of the equipment to withstand seismic events and
the dynamic effects associated pipe-whip and jet impingement forces. The primary input
motions due to the safe shutdown earthquake (SSE) are not affected by an EPU. The NRC’s
acceptance criteria are based on (1) draft GDC-1, insofar as it requires that those
systemns and components which are essential to the prevention of accidents which
could affect the public health and safety or to mitigation of their conseguences bhe
designed, fabricated, and erected to quality standards that reflect the importance of
the safety functions to be performed;GDC4--nsofar-as-it-requiresthat SSCs-importantto-
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that-componenris-that-are-pa Sig
the-righestauality-standards-practisal{3)-draft GDC-2, insofar as those systems and
components which are essential to'the prevention of accidénts which could affect the
public health and safety or o mitigation of their consequences shall be designed,
fabricated, and erected to performance standards that will enable the facility to
withstand, without loss of the capability to protect the‘publlc the additional forces
that might be imposed by natural phenomena such as earthquakes, tornadoes,
floodmg conditions, winds, ice, and other local site effects;GBDE-2-insofarasit-

requires-that-88Ges-important-to-safety-be designed-to-withstand-the-effestsof
earthquakes-combined-with-the—effectsof-normal erascident-conditions; (34) 10 CFR
Part 100, Appendix A, which sets forth the principal seismic and geologic considerations for
the evaluation of the suitability of plant design bases established in consideration of the
seismic and geologic characteristics of the plant site; (45) draft GDCs-40 and 42, insofar as
they require that protection be provided for ESFs against the dynamic effects and
missiles that might result from plant equipment failures, as well as the effects of a
LOCA; GRC-4-insofaras-itrequires-that-58Csimporantto-safety-be-designed-to-
accommoedate-the-effects-of-and-to-be-compatible with-the-envirenmenrtal-conditions-
assosiated-with-normal- operatien—maintenanse-lestingand-pestutatedaccidents(56) draft
GDCs-9 and 33, insofar as they require that the RCPB be designed and constructed so
as to have an exceedingly low probability of RCPB gross rupture or significant
leakage; and (6) draft GDC-34, insofar as it requires that the RCPB be designed to
minimize the probability of rapidly propagating type failures; 6B&-14,-insofaras-it-
reguires-thatithe—RCPB-be-designed-fabricated,erected,-andHesied so-as-te-havean-
extremely-lowprobability of rapidly-propagating-fractures-and (7) 10 CFR Part 50,
Appendix B, which sets quality assurance requirements for safety-related equipment.
Specific review criteria are contained in SRP Section 3.10.

Technical Evaluation

[Insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and

(2) provide a clear link to the conclusions reached by the NRC staff, as documented in
the conclusion section.]

Conclusion

The NRC staff has reviewed the licensee’s evaluations of the effects of the proposed EPU on
the qualification of mechanical and electrical equipment and concludes that the licensee has (1)
adequately addressed the effects of the proposed EPU on this equipment and (2) demonstrated
that the equipment will continue to meet the requirements of draft GDCs-1, 2, 9, 33, 34, 40 and
42;,GbGs4—2-4H—and-30: 10 CFR Part 100, Appendix A; and 10 CFR Part 50, Appendix B,
following implementation of the proposed EPU. Therefore, the NRC staff finds the proposed
EPU acceptable with respect to the qualification of the mechanical and electrical equipment. -

finser-Regulatery-Evaluation-Technical-Evaluation;-and-Conclusion-sestions-as-
necessary}
262.3 Electrical Engineering

26-142.3.1 Environmental Qualification of Electrical
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Equipment Regulatory Evaluation

Ty AT i
Environmental qualificatior:(EQ) of electrical equipment involves demonstrating that the
equipment is capable of performing its safety function under significant environmental stresses
which could result from DBAs. The NRC staff's review focused on the effects of the proposed
EPU on the environmental conditions that the electrical equipment will be exposed to during
normal operation, anticipated operational occurrences, and accidents. The NRC staff's review
was conducted to ensure that the electrical equipment will continue to be capable of performing
its safety functions following implementation of the proposed EPU. The NRC's acceptance
criteria for EQ of electrical equipment are based on 10 CFR 50.49, which sets forth
requirements for the qualification of electrical equipment important to safety that is located in a
harsh environment. Specific review criteria are contained in SRP Section 3.11.

ANOIRRC

Technical Evaluation

[Insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the requlatory evaluation and

(2) provide a clear link to the conclusions reached by the NRC staff, as documented in
the conclusion section.]

Conclusion

The NRC staff has reviewed the licensee's assessment of the effects of the proposed EPU on
the EQ of electrical equipment and concludes that the licensee has adequately addressed the
effects of the proposed EPU on the environmental conditions for and the qualification of
electrical equipment. The NRC staff further concludes that the electrical equipment will continue
to meet the relevant requirements of 10 CFR 50.48 following implementation of the proposed
EPU. Therefore, the NRC staff finds the proposed EPU acceptable with respect to the EQ of
electrical equipment.

2:8:22.3.2  Offsite Power System

Regulatory Evaluation

The offsite power system includes two or more physically independent circuits capable of
operating independently of the onsite standby power sources. The NRC staff’s review covered
the descriptive information, analyses, and referenced documents for the offsite power system;
and the stability studies for the electrical transmission grid. The NRC staff's review focused on
whether the loss of the nuclear unit, the largest operating unit on the grid, or the most critical
transmission line will result in the loss of offsite power (LOOP) to the plant following
implementation of the proposed EPU. The NRC's acceptance criteria for offsite power systems
are based on final GDC-17. Specific review criteria are contained in SRP Sections 8.1 and 8.2,
Appendix A to SRP Section 8.2, and Branch Technical Positions (BTPs) PSB-1 and [CSB-11.

Technical Evaluation

[Insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and

{2) provide a clear link to the conclusions reached by the NRC staff, as documented in
the conclusion section.]

Conclusion

The NRC staff has reviewed the licensee's assessment of the effects of the proposed EPU on
the offsite power system and concludes that the offsite power system will continue to meet the
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proposed EPU. Adequate
physical and electrical separation exists and the offsite power system has the capacity and
capability to supply power to all safety loads and other required equipment. The NRC staff
further concludes that the impact of the proposed EPU on grid stability is insignificant.
Therefore, the NRC staff finds the proposed EPU acceptable With respect to the offsite power
system.

2632.3.3  AC Onsite Power . -

System Regulatory Evaluation

The alternating current (ac) onsite power system includes those standby power sources,
distribution systems, and auxiliary supporting systems provided to supply power to safety-
related equipment. The NRC staff’'s review covered the descriptive information, analyses, and
referenced documents for the ac onsite power system. The NRC’s acceptance criteria for the
ac onsite power system are based on final GDC-17, insofar as it requires the system to the
capacity and capability to perform its intended functions during anticipated operational
occurrences and accident conditions. Specific review criteria are contained in SRP Sections 8.1
and 8.3.1.

Technical Evaluation

[Insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and

(2) provide a clear link to the conclusions reached by the NRC staff, as documented in
the conclusion section.]

Conclusion

The NRC staff has reviewed the licensee’s assessment of the effects of the proposed EPU on
the ac onsite power system and concludes that the licensee has adequately accounted for the
effects of the proposed EPU on the system’s functional design. The NRC staff further
concludes that the ac onsite power system will continue to meet the requirements of final
GDC--17 following implementation of the proposed EPU. Therefore, the NRC staff finds the
proposed EPU acceptable with respect to the ac onsite power system.

2642.3.4 DC Onsite Power

System Regulatory Evaluation

The direct current (dc) onsite power system inciudes the dc power sources and their distribution
and auxiliary supporting systems that are provided to supply motive or control power to safety-
related equipment. The NRC staff's review covered the information, analyses, and referenced
documents for the dc onsite power system. The NRC's acceptance criteria for the dc onsite
power system are based on (1) draft GDC-24, insofar as it requires that in the event of loss of
all offsite power, sufficient alternate sources of power shall be provided to permit the
required functioning of the protection systems; and (2} draft GDC-39, insofar as it requires
that alternate power systems shall be provided and designed with adequate independency,
redundancy, capacity, and testability to permit the functioning required of the engineered
safety features. thwwmmmm%pawmpmmmmwﬂm
during-anticipated-eperational-cscurrenses-and-accident conditions: Specific review criteria are
contained in SRP Sections 8.1 and 8.3.2. .

Technical Evaluation
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[Insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and

(2) provide a clear link to the conclusions reached by the NRC staff, as documented in
the conclusion section.] ' '

Conclusion

The NRC staff has reviewed the licensee’s assessment of the effects of the proposed EPU on
the dc onsite power system and concludes that the licensee has adequately accounted for the
effects of the proposed EPU on the system’s functional design. The NRC staff further concludes
that the dc onsite power system will continue to meet the requirements of draft GDCs-24 and
39GDG-~47 following implementation of the proposed EPU. Adequate physical and electrical
separation exists and the system has the capacity and capability to supply power to all safety
loads and other required equipment. Therefore, the NRC staff finds the proposed EPU
acceptable with respect to the dc onsite power system.

2-6-52.3.5  Station Blackout

Regulatory Evaluation

Station blackout (SBO) refers to a complete loss of ac electric power to the essential and -
nonessential switchgear buses in a nuclear power plant. SBO involves the LOOP concurrent
with a turbine trip and failure of the onsite emergency ac power system. SBO does not include
the loss of available ac power to buses fed by station batteries through inverters or the loss of
power from "alternate ac sources" (AACs). The NRC staff's review focused on the impact of the
proposed EPU on the plant’s ability to cope with and recover from an SBO event for the period
of time established in the plant's licensing basis. The NRC's acceptance criteria for SBO are
based on 10 CFR 50.63. Specific review criteria are contained in SRP Sections 8.1 and
Appendix B to SRP Section 8.2; and other guidance provided in Matrix 3 of RS-001.

Technical Evaluation

[Insert technical evaluation. The technical evaluation should {1} clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and

(2) provide a clear link to the conclusions reached by the NRC staff, as documented in
the conclusion section.]

Conclusion

The NRC staff has reviewed the licensee's assessment of the effects of the proposed EPU on
the plant’s ability to cope with and recover from an SBO event for the period of time established
in the plant's licensing basis. The NRC staff concludes that the licensee has adequately
evaluated the effects of the proposed EPU on SBO and demonstrated that the plant will
continue to meet the requirements of 10 CFR 50.63 following implementation of the proposed
EPU. Therefore, the NRC staff finds the proposed EPU acceptable with respect to SBO.

(Additional ReviewAreas (Electrical Engineering)]

Hnsert-Regulatory-Evaluation; Technical- Evaluation-and-Conclusion-sections-as-
necessaryl

272.4 Instrumentation and Controls

271241 Reactor Protection, Safety Features Actuation, and Control
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Systems Regulatory Evaluation

Instrumentation and control systems are provided (1) to control plant processes having a
significant impact on plant safety, (2) to initiate the reactivity control system (including control
rods), (3) to initiate the engineered safety features (ESF) systems and essential auxiliary
supporting systems, and (4) for use to achieve and maintain a safe shutdown condition of the
plant. Diverse instrumentation and control systems and equipment are provided for the express
purpose of protecting against potential common- -mode failures of instrumentation and control
protection systems. The NRC staff conducted a review of the reactor trip system, engineered
safety feature actuation system (ESFAS), safe shutdown systems, control systems, and diverse
instrumentation and control systems for the proposed EPU to ensure that the systems and any
changes necessary for the proposed EPU are adequately designed such that the systems
continue to meet their safety functions. The NRC staff's review was also conducted to ensure
that failures of the systems do not affect safety functions. The NRC's acceptance criteria related
to the quality of design of protection and control systems are based on 10 CFR 50.55a(a)(1), 10
CFR 50.55a(h), and final GDC-19 and draft GDCs-1, 12, 13, 14, 15, 19, 20, 22, 23, 25, 26, 40,
and 42.60Cs 444338202122 23 and-24; Specmc review criteria are contained in SRP
Sections 7.0,7.2,7.3,7.4,7.7,and 7.8.

Technical Evaluation

[Insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and

{2) provide a clear link to the conclusions reached by the NRC staff, as documented in
the conclusion section.]

Conclusion

The NRC staff has reviewed the licensee’s application related to the effects of the proposed
EPU on the functional design of the reactor trip system, ESFAS, safe shutdown system, and
control systems. The NRC staff concludes that the licensee has adequately addressed the
effects of the proposed EPU on these systems and that the changes that are necessary to
achieve the proposed EPU are consistent with the plant’s design basis. The NRC staff further
concludes that the systems will continue to meet the requirements of 10 CFR 50.55a(a)(1),

10 CFR 50.55(a)(h), and fina! GDC-19 and draft GDCs-1, 12, 13, 14, 15, 19, 20, 22, 23, 25,
26, 40, and 42, GDGCs4-4-43,18-20.-24 22,23 -and-24—Therefore, the NRC staff finds the
licensee’s proposed EPU acceptable with respect to instrumentation and controls.

[ Additional Review Inst tati  Controls)}
frsertRegulaton - Evaluation, Technical Evaluationand-Cenclusion-sestionsas-
necessary}

2.82.5 Plant Systems |
2842.51  InternalHazards ' [

28112.51.1 Flooding [
2814425111 Flood Protection |

Regulatory Evaluation

The NRC staff conducted a review in the area of flood protection to ensure that SSCs important

to safety are protected from flooding. The NRC staff's review covered flooding of SSCs

important to safety from mternal sources, such as those caused by failures of tanks and vessels.
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The NRC staff's review focused on increases oqurd volumes. Tn tanks and vessels assumed in
flooding analyses to assess the impact of any additional fluid on the flooding protection that is
provided. The NRC's acceptance criteria for flood protection are based on draft GDC-2.6BC--
2. Specific review criteria are contained in SRP Section 3.4.1.

Technical Evaluation

[Insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and

(2) provide a clear link to the conclusions reached by the NRC staff, as documented in
the conclusion section.]

Conclusion

The NRC staff has reviewed the proposed changes in fluid volumes in tanks and vessels for the
proposed EPU. The NRC staff concludes that SSCs important to safety will continue to be
protected from flooding and will continue to meet the requirements of draft GDC-265C-2
following implementation of the proposed EPU. Therefore, the NRC staff finds the proposed
EPU acceptable with respect to flood protection.

2.8-4-4-22.5.1.1.2 Equipment and

Floor Drains Requlatory Evaluation

The function of the equipment and floor drainage system (EFDS) is to assure that waste liquids,
valve and pump leak-offs, and tank drains are directed to the proper area for processing or
disposal. The EFDS is designed to handle the volume of leakage expected, prevent a backflow
of water that might result from maximum flood levels to areas of the plant containing safety-
related equipment, and protect against the potential for inadvertent transfer of contaminated
fluids to an uncontaminated drainage system. The NRC staff's review of the EFDS included the
collection and disposal of liquid effiients outside containment. The NRC staff's review focused
on any changes in fluid volumes or pump capacities that are necessary for the proposed EPU
and are not consistent with previous assumptions with respect to floor drainage considerations.
The NRC’s acceptance criteria for the EFDS are based on draft GDC-2 GBGs-2-and-4-insofar
as itthey requires the EFDS to be designed to withstand, without loss of the capability to
protect the public, the additional forces that might be imposed by natural phenomena such
as earthquakes, tornadoes, flooding conditions, winds, ice, and other local site effects.the-
effectsof earthquakes-andio be-compatible-with-the-envirenmental-conditions{feeding}-
associated-with-normaloperation,-maintenancetesting-and-posiulated-aceidents{pipa-failures-
and-tank-ruptures). Specific review criteria are contained in SRP Section 9.3.3.

Technical Evaluation

[Insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and

{(2) provide a clear link to the conclusions reached by the NRC staff, as documented in
the conclusion section.]-

Conclusion

The NRC staff has reviewed the licensee’s assessment of the effects of the proposed EPU on
the EFDS and concludes that the licensee has adequately accounted for the plant changes
resulting in increased water volumes and [arger capacity pumps or piping systems. The NRC
staff concludes that the EFDS has sufficient capacity to (1) handle the additional expected
leakage resulting from the plant changes, (2) prevent the backflow of water to areas with safety-
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related equipment, and (3) ensure that'contamina &d fiuids are not transferred to non-

contaminated drainage systems. Based on this, the NRC staff concludes that the EFDS will
continue to meet the requirements of draft GDC-2 GDCs-2-and-4-following implementation of ]
the proposed EPU. Therefore, the NRC staff finds the proposed EPU acceptable with respect to
the EFDS. s

%\f?’_terﬁ%stsery' 3 Circulating . ‘- ‘

Regulatory Evaluation

The circulating water system (CWS) provides a continuous supply of cooling water to the main
condenser to remove the heat rejected by the turbine cycle and auxiliary systems. The NRC
staff's review of the CWS focused on changes in flooding analyses that are necessary due to
increases in fluid volumes or installation of Iarger capacity pumps or piping needed to
accommodate the proposed EPU

pe#em&aneesapa@hﬂes—eﬁ-saﬁety—;elatedsses—Spemﬁc review cnterla are contalned in SRP
Section 10.4.5.

Technical Evaluation

[Insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and

(2) provide a clear link to the conclusions reached by the NRC staff, as documented in
the conclusion section.]

Conclusion

The NRC staff has reviewed the licensee's assessment of the modifications to the CWS and
concludes that the licensee has adequately evaluated these modifications. The NRC staff
concludes that-sensistent-with-the-requirerments-o£GDC4— the increased volumes of fluid f
leakage that could potentially result from these modifications would not result in the failure of
safety-related SSCs following implementation of the proposed EPU. Therefore, the NRC staff

finds the proposed EPU acceptable with respect to the CWS.

2.5.1.2 Missiie Protection

2.5.1.2.1 Internally Generated Missiles

Requlatory Evaluation

The NRC staff's review concerns missiles that could result from in-plant component overspeed
failures and high-pressure system ruptures. The NRC staff's review of potential missile sources
covered pressurized components and systems, and high-speed rotating machinery. The NRC
staff's review was conducted to ensure that safety-related SSCs are adequately protected from
internally generated missiles. In addition, for cases where safety-related SSCs are located in
areas containing non-safety-related SSCs, the NRC staff reviewed the non-safety-related SSCs to
ensure that their failure will not preclude the intended safety function of the safety- related SSCs.
The NRC staff's review focused on any increases in system pressures or component overspeed
conditions that could result during plant operation, anticipated operational occurrences, or
changes in existing system configurations such that missile barrier considerations could be
affected. The NRC's acceptance criteria for the protection of SSCs important to safety against the
effects of internally generated missiles that may result from equipment failures are based on draft
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GDC-40.6DG~4- Specific review criteria are contained in SRP Sections 3.5.1.1 and 3.5.1.2.

Technical Evaluation

[Insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and

(2) provide a clear link to the conclusions reached by the NRC staff, as documented in
the conclusion section.]

Conclusion

The NRC staff has reviewed the changes in system pressures and configurations that are
required for the proposed EPU and concludes that SSCs important to safety will continue to be
protected from internally generated missiies and will continue to meet the requirements of draft
GDC-40,GB5-4 following implementation of the proposed EPU. Therefore, the NRC staff finds
the proposed EPU acceptable with respect to internally generated missiles.

2.5.1.2.2 Turbine Generator

Requlatory Evaluation

The turbine control system, steam inlet stop and control valves, low pressure turbine steam
intercept and inlet control valves, and extraction steam control valves control the speed of the
turbine under normal and abnormal conditions, and are thus related to the overall safe operation
of the plant. The NRC staff's review of the turbine generator focused on the effects of the
proposed EPU on the turbine overspeed protection features to ensure that a turbine overspeed
condition above the design overspeed is very unlikely. The NRC's acceptance criteria for the
turbine generator are based on draft GDC-40GBG-4, and relates to protection of SSCs
important to safety from the effects of turbine missiles by providing a turbine overspeed
protection system (with suitable redundancy) to minimize the probability of generating turbine
missiles. Specific review criteria are contained in SRP Section 10.2.

Technical Evaluation

[Insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and

(2) provide a clear link to the conclusions reached by the NRC staff, as documented in
the conclusian section.] :

Conclusion

The NRC staff has reviewed the licensee’s assessment of the effects of the proposed EPU on
the turbine generator and concludes that the licensee has adequately accounted for the effects
of changes in plant conditions on turbine overspeed. The NRC staff concludes that the turbine
generator will continue to provide adequate turbine overspeed protection to minimize the
probability of generating turbine missiles and will continue to meet the requirements of draft
GDC-40-6BG-4 following implementation of the proposed EPU. Therefore, the NRC staff finds
the proposed EPU acceptable with respect to the turbine generator.

2.5.1.3 Pipe Failures

Regulatory Evaluation
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The NRC staff conducted a review of (e plant design for E)ré'tction from piping failures outside
containment to ensure that (1) such failures. would not cause the loss of needed functions of
safety-related systems and (2) the plant could be safely shut down in the event of such failures,
The NRC staff’s review of pipe failures included high and moderate energy fiuid system piping
located outside of containment. The.NRC staff's review focused on the effects of pipe failures
on plant environmental conditions, control room habitability, and access to areas important to
safe control of post-accident ocperations where the consequences are not bounded by previous
analyses. The NRC's acceptance criteria for pipe failures are based on draft GDC-40, insofar
as it requires that protection be provided for ESFs agamst the dynamic effects that might

resuit from plant equipment failures.GBG-4-which-reguires;-in-pard-that S8Cs-imperantio-
safety-be-desighed-io-accommodate-the-dynamic-offests-of postulated-pipe-ruptures—including-
the-effects-of-pipe-whipping-and-dissharging-fluids- Specific review criteria are contained in
SRP Section 3.8.1.

Technical Evaluation

[Insert technical evaluation. The technical evaluation should (1} clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and

(2) provide a clear link to the conclusions reached by the NRC staff, as documented in
the conclusion section.]

Conclusion

The NRC staff has reviewed the changes that are necessary for the proposed EPU and the
licensee’s proposed operation of the plant, and concludes that SSCs important to safety will
continue to be protected from the dynamic effects of postulated piping failures in fluid systems
outside containment and will continue to meet the requirements of draft GDC40-GBG-4
following implementation of the proposed EPU. Therefore, the NRC staff finds the proposed
EPU acceptable with respect to protection against postulated piping failures in fluid systems
outside containment.

2.5.1.4 Fire Protection

Regulatory Evaluation

The purpose of the fire protection program (FPP) is to provide assurance, through a defense-in-
depth design, that a fire will not prevent the performance of necessary safe plant shutdown
functions and will not significantly increase the risk of radioactive releases to the environment.
The NRC staff's review focused on the effects of the increased decay heat on the plant's safe
shutdown analysis to ensure that SSCs required for the safe shutdown of the plant are
protected from the effects of the fire and will continue to be able to achieve and maintain safe
shutdown following a fire, The NRC's acceptance criteria for the FPP are based on
(1) 10 CFR 50.48,-and-asseciated-AppendixR-to-10-CFR-Part-50; insofar as itthey requires the
development of an FPP to ensure, amang other things, the capability to safely shut down the
plant; (2) final GDC-3, insofar as it requires that (a) SSCs important to safety be designed and
located to minimize the probability and effect of fires, (b) noncombustible and heat resistant
materials be used, and (c) fire detection and fighting systems be provided and designed to
minimize the adverse effects of fires on SSCs important to safety; (3) draft GDC-4, insofar as
reactor facilities shall not share systems or components unless it is shown safety is not
impaired by the sharing. GBG-5-insefarasitrequiresthat-SECs-im
sha\ced»ameng-nuslear—pewer—umts-umess—&%-san%e—shew&that—shamng—ku—nets@n#mantly«
Specific review criteria are contained in SRP
Section 9.5.1, as supplemented by the guidance prowded in Attachment 1 to Matrix 5§ of Section
2.1 of RS-001.
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Technical Evaluation

[Insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and

(2) provide a clear link to the conclusions reached by the NRC staff, as documented in
the conclusion section.]

Conclusion

The NRC staff has reviewed the licensee’s fire-related safe shutdown assessment and
cancludes that the licensee has adequately accounted for the effects of the increased decay
heat on the ability of the required systems to achieve and maintain safe shutdown conditions.
The NRC staff further concludes that the FPP will continue to meet the requirements of

10 CFR 50.48, AppendiR-to10-GER-RPart-50and final GDC-3, and draft GDC-4GDCs-3-and-
5 following implementation of the proposed EPU. Therefore, the NRC staff finds the proposed
EPU acceptable with respect to fire protection.

2.5.2 Fission Product Control

2.5.2.1 Fission Product Control Systems and Structures

Regulatory Evaluation

The NRC staff's review for fission product control systems and structures covered the basis for
developing the mathematical mode! for DBLOCA dose computations, the values of key
parameters, the applicability of important modeling assumptions, and the functional capability of
ventilation systems used to control fission product releases. The NRC staff's review primarily
focused on any adverse effects that the proposed EPU may have on the assumptions used in
the analyses for contral of fission products. The NRC's acceptance criteria are based on draft
GDC-70, insofar as it requires that the plant design include means to control the release
of radioactive effluents.GBC-41-irsofaras-it-requires-thatthe-containment-atmesphete-
e@anupsyﬁem—bewmndaﬁem&m&%een%ﬂmﬂen%ﬁﬁs&enmd%%ea&eé%&
envirepment-following-postulated-accidents: Specific review criteria are contained in SRP
Section 6.5.3.

Technical Evaluation

[Insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and

{2) provide a clear link to the conclusions reached by the NRC staff, as documented in
the conclusion section.]

Conclusion

The NRC staff has reviewed the licensee’s assessment of the effects of the proposed EPU on
fission product control systems and structures. The NRC staff concludes that the licensee has
adequately accounted for the increase in fission products and changes in expected
environmental conditions that would result from the proposed EPU. The NRC staff further
concludes that the fission product control systems and structures will continue to provide
adequate fission product removal in pest-post-accident environments following implementation
of the proposed EPU. Based on this, the NRC staff also concludes that the fission product
control systems and structures will continue to meet the requirements of draft GDC-70.GBG41-
Therefore, the NRC staff finds the proposed EPU acceptable with respect to the fission product
control systems and structures.
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2.5.2.2 Main Condenser Evacuation System

Regulatory Evaluation

\ ,
i L

The main condenser evacuation system (MCES) generally consists of two subsystems: the
"hogging" or startup system which initially establishes main condenser vacuum and the system
which maintains condenser vacuum once it has been established. The NRC staff's review
focused on modifications to the system that may affect gaseous radioactive material handling and
release assumptions, and design features to preclude the possibility of an explosion (if the
potential for explosive mixtures exists). The NRC's acceptance criteria for the MCES are based
on (1) draft GDC-70GLEC-69, insofar as it requires that the plant design include means to control
the release of radioactive effluents; and (2) draft GDC-17GDBG-84, insofar as it requires that
means be provided for monitoring effluent discharge paths and the plant environs for radioactivity
that may be released from normai operations, inesluding-from anticipated transients, and from
accident conditionseperational-oscurrences-and-postulated-asceidents. Specific review criteria are
contained in SRP Section 10.4.2.

Technical Evaluation

[Insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and

(2) provide a clear link to the conclusions reached by the NRC staff, as documented in
the conclusion section.]

Conclusion

The NRC staff has reviewed the licensee’s assessment of required changes to the MCES and
concludes that the licensee has adequately evaluated these changes. The NRC staff concludes
that the MCES will continue to maintain its ability to control and provide monitoring for releases
of radioactive materials to the environment following implementation of the proposed EPU. The
NRC also concludes that the MCES will continue meet the requirements of draft GDCs-17 and
706bGC-80-and-84. Therefore, the NRC staff finds the proposed EPU acceptable with respect to
the MCES.

2.5.2.3 Turbine Gland Sealing System

Regulatory Evaiuation

The turbine gland sealing system is provided to control the release of radioactive material from
steam in the turbine to the environment. The NRC staff reviewed changes to the turbine gland
sealing system with respect to factors that may affect gaseous radioactive material handling
(e.g., source of sealing steam, system interfaces, and potential leakage paths). The NRC's
acceptance criteria for the turbine gland sealing system are based on (1) draft GDC-706DE-60,
insofar as it requires that the plant design include means to control the release of radioactive
effluents; and (2) draft GDC-17GDC-84, insofar as it requires that means be provided for
monitoring effluent discharge paths and the plant environs for radioactivity that may be released
from normal operations, including anticipated transients, and from accident

conditionsoperational-essurrences-and-postulated-accidents. Specific review criteria are
contained in SRP Section 10.4.3.

Technical Evaluation

[Insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and
30
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{2) provide a élear link to the conclusions reached by the NRC staff, as documented in
the conclusion section.]

Conclusion

The NRC staff has reviewed the licensee’s assessment of required changes to the turbine gland
sealing system and conciudes that the licensee has adequately evaluated these changes. The
NRC staff concludes that the turbine gland sealing system will continue to maintain its ability to
control and provide monitoring for releases of radioactive materials to the environment
consistent with draft GDCs-17 and 70606-80-anrd-84. Therefore, the NRC staff finds the
proposed EPU acceptable with respect to the turbine gland sealing system.

2.5.2.4 Main Steam Isolation Valve Leakage Control System

[Not Applicable. BFN does not have a MSIV |leakage control system.]

Eegulatory Evaluation

control-system-is-desighed-to-redusce-the-amount-of direct-unireated-leakage-from-the-main-
m@amam%mmmmmmmmwmm&

TechoicalEvaluation

fnsert-fechnisal-evaluation—The-technical-evaluation-sheuld-(1}-sleariy-explainwhy-the-
proposed-changes-satisfy-each-of-therequirements-intheregulatory-evaluationand

2} provide-a-clear-link-fo-the-conclusionsreached-by the NRC-staff -as-dosumentedin-
Conclusion '
The-NRG-staff-hasreviewed-the-licensee’s-assessment related-to-the MSM-leakage-centrol-
system_and—fmds{hat_the—heensee hasﬂadequate%aceauntedmmeeﬁeets eﬂh@pmpese@—

25:8:12.5.3.1 Spent Fuel Pool Cooling and

Cleanup System Regulatory Evaluation

The spent fuel pool provides wet storage of spent fuel assemblies. The safety function of the
spent fuel pocl cooling and cleanup system is to cool the spent fuel assemblies and keep the
spent fuel assemblies covered with water during all storage conditions. The NRC staff's review
for the proposed EPU focused on the effects of the proposed EPU on the capability of the
system to provide adequate cooling to the spent fuel during all operating and accident
conditions. The NRC's acceptance criteria for the spent fuel pool cooling and cleanup system
are based on (1) draft GDC-4, insofar as reactor facilities shall not share systems or
components unless it is shown safety is not impaired by the sharing; and (2) draft GDC-
87, insofar that reliable decay heat removal systems are designed to prevent damage to
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the fuel in storage facilities that could¥ Dlt mmqmelease to plant operating areas
or the public environs MM&W&%WM&%MW

ormat-operatingand-
aewem—eeﬁmmns-be—pmwéed—and—( ) draft GDC 69, msofar as contamment of fuel shall
be provided if accidents could léad to release of undue amounts of radioactivity to the

public environs. GBG-84-insefaras-itrequires-that-fuel-storage-systems-be-designed-with-
%R@apab*%eﬂe&ﬁﬂg%hwmpememmyammmwl%mumﬂ&
pFeVént—a—s;gmﬂsanHes&eﬁ&ael—ste;ag Specific
review criteria are contained in SRP Section 9.1. 3, as supplemented by the gmdance provided
in Attachment 1 to Matrix 5 of Section 2.1 of RS-001.

Technical Evaluation

[Insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and (2)
provide a clear link to the conclusions reached by the NRC staff as documented in the
conclusion section.]

Conclusion

The NRC staff has reviewed the licensee’s assessment related to the spent fuel pool cooling
and cleanup system and concludes that the licensee has adequately accounted for the effects
of the proposed EPU on the spent fuel pool cooling function of the system. Based on this
review, the NRC staff concludes that the spent fuel pool coeling and cleanup system will
continue to provide sufficient cooling capability to cool the spent fuel pool following
implementation of the proposed EPU and will continue to meet the requirements of draft
GDCs-4, 87 and 69. GBGs-5,-44.-and-64.-Therefore, the NRC staff finds the proposed EPU
acceptable with respect to the spent fuel pool cooling and cleanup system.

26-8.22.5.3.2 Station Service Water System

Regulatory Evaluation

The station service water system (SWS) provides essential cooling to safety-related equipment
and may also provide cooling to non-safety-related auxiliary components that are used for
normal plant operation. The SWS includes the Emergency Equipment Cooling Water
(EECW) and the Residual Heat Removal Service Water (RHRSW) systems. The NRC staff's
review covered the characteristics of the station SWS (i.e., EECW and RHRSW systems)
components with respect to their functional performance as affected by adverse operational (i.e.,
water hammer) conditions, abnormal operational conditions, and accident conditions (e.g., a
LOCA with the LOOP). The NRC staff's review focused on the additional heat load that would
result from the proposed EPU. The NRC's acceptance criteria are based on (1) draft GDCs-40
and 42, insofar as they require that protection be provided for ESFs against the dynamic
effects that mlght result from plant equnpment failures, as well as the effects of a LOCA

i FF F o ible it 4 ! o e ted i l
eperation-nciuding-flow-instabilities-andoads{e.g~water-hammen-haintenancetesting—and-
postulated-aceidents: (2) draft GDC-4, insofar as reactor facilities shall not share systems
or components uniess it is shown safety is not impaired by the sharing. &BG&-5irsefaras
H-requiresthat S3Gs-importantto-safety-not be-shared-ameng-nuclearpowerunits-unlessitcan-
be-showr-that-sharing-wilknot-significantly-impair theirabilityto-perdorm-theirsafety-functions:
and%S}@B@Mwnseﬁapas-ﬁ-requ{%&h&tﬁ%ﬁt@%%%h@—%p&bﬁ#ﬁ@ transfer-heatdoads-from

. ala la ot - afatel
ooy S5 o = ot =35

dent-conditiensbe-
ppewded—Specmc review criteria are contalned in SRP Sectlon 9 2 1, as supplemented by GL
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Technical Evaluation .

[Insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and ({2}
provide a clear link to the conclusions reached by the NRC staff, as documented in the
conclusion section.]

Conclusion

The NRC staff has reviewed the licensee's assessment related to the effects of the proposed
EPU on the station $A/8 EECW and RHRSW systems and concludes that the licensee has
adequately accounted for the increased heat loads on system performance that would result
from the proposed EPU. The NRC staff concludes that the station-S\WS EECW and RHRSW
systems will continue to be protected from the dynamic effects associated with flow instabilities
and provide sufficient cooling for SSCs important to safety following implementation of the
proposed EPU. Therefore, the NRC staff has determined that the station-8\WS EECW and
RHRSW systems will continue to meet the requirements of draft GDCs-4, 40, and 42. GBGs-
4.-5-and-44--Based on the above, the NRC staff finds the proposed EPU acceptable with
respect to the station WS EECW and RHRSW systems.

2:6:9:32.5.3.3 Reactor Auxiliary Cooling

Water Systems Requlatory Evaluation

The NRC staff's review covered reactor auxiliary cooling water systems that are required for

(1) safe shutdown during normal operations, anticipated operational occurrences, and mitigating
the censequences of accident conditions, or (2) preventing the occurrence of an accident.
These systems include non-safety related-glesed-leop auxiliary cooling water systems,
Reactor Building Closed Cooling Water (RBCCW) system and Raw Cooling Water (RCW)
system, for reactor system components, reactor shutdown equipment, ventilation equipment,
and components of the ECCS. The NRC staff's review covered the capability of the auxiiiary
cooling water systems to provide adequate cocling water to safety-related ECCS components
and reactor auxiliary equipment for all planned operating conditions. Emphasis was placed on
the cooling water systems for safety-related components (e.g., ECCS equipment, ventilation
equipment, and reactor shutdown equipment). The NRC staff's review focused on the
additional heat load that would result from the proposed EPU. The NRC's acceptance criteria
for the reactor auxiliary cooling water system are based on (1) draft GDCs-40 and 42, insofar
as they require that protection be provided for ESFs against the dynamic effects that
might result from plant equipment failures, as well as the effects of a LOCA;EDBC-4-
insofar-asitrequires-that-SSGs-impodantto-safely be-designed-to-ascommedate-the-effects-of-
andto-be-compatible with-the-envirormentalconditionsassociated with-norrat opoeration-
including flowinstabiliies-and-attendantleads-li.e~water-hammen mainienancetestingand-
postulated-aceidents; (2) draft GDC-4, insofar as reactor facilities shall not share systems
or components unless it is shown safety is not impaired by the sharing; and (3} draft
GDC-41, insofar that the Reactor Auxiliary Cooling Water Systems are relied upon by
engineered safety features for performing their safety functions. GBG-6-insefarasit-

reguires-that-8SCs-impeortantto-safaty notbe shared amongnucliear-powerunits-unless-it-can-
be-shownthatsharing will not significantiimpair theirabilitv-fo pedormiheicsafety-functions~

and-(3rGDbC-44 insofaras-it-requires-that-a-system-with-the-capabiliby-te transfer-heat-loads-
from-safety-related-8SCs-to-a-heat-sink-underboth-nermal-operating-and-ascident-conditions-be-
previded—Specific review criteria are contained in SRP Section 9.2.2, as supplemented by GL
89-13 and GL. 96-06.
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Technical Evaluation

[Insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and

(2) provide a clear link to the conclusions reached by the. NRC staff, as documented in
the conclusion section.]

Conclusign : i
The NRC staff has reviewed the licensee’s assessment of the effects of the proposed EPU on
the reactor auxiliary cooling water systems and concludes that the licensee has adequately
accounted for the increased heat loads from the proposed EPU on system performance. The
NRC staff concludes that the reactor auxiliary cooling water systems will continue to be
protected from the dynamic effects assgciated with flow instabilities and provide sufficient cooling
for SSCs important to safety following |rnplementat|on of the proposed EPU. Therefore, the NRC
staff has determined that the reactor auxiliary cooling water systems will continue to meet the
requirements of draft GDCs-4, 40, 41, and 42.60Ce-4-5.-and-44- Based on the above, the
NRC staff finds the proposed EPU acceptable with respect to the reactor auxiliary cooling water
systems.

25042.5.3.4 Ultim
ate Heat Sink Regulatory
Evaluation

The ultimate heat sink (UHS) is the source of cooling water provided to dissipate reactor decay
heat and essential cooling system heat loads after a normal reactor shutdown or a shutdown
following an accident. The NRC staff's review focused on the impact that the proposed EPU
has on the decay heat removal capability of the UHS. Additionally, the NRC staff's review
included evaluation of the design-basis UHS temperature limit determination to confirm that
post-licensing data trends (e.g., air and water temperatures, humidity, wind speed, water
volume) do not establish more severe conditions than previously assumed. The

NRC's acceptance criteria for the UHS are based on (1) draft GDC-4, insofar as reactor
facilities shall not share systems or components unless it is shown safety is not
impaired by the sharing; GPGC-5-insecfar-as-itrequiresthat-35Cs-imp
shared-among-nuclear powerupits-unless-t-can-be-shown-that-shardng-will-not-significantly-
impair-theirability to-perform-theirsafety;-and-(2) draft GDC-41, insofar that the UHS is relied
upon by engineered safety features for performing their safety functions; and (3) draft
GDC-52, insofar that the UHS is relied upon by containment heat removal systems for
performing their safety functions, BDG-44—insofaras ireguires-that-a-system-with-the-
capability-to-transfer-heatloads-from-safety-related S 8Csto-a-heat-sink-under-both-normal-
sperating-and-accident-conditions-be-previded—Specific review criteria are contained in SRP
Section 9.2.5.

Technical Evaluation

[Insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and

{2) provide a clear link to the conclusions reached by the NRC staff, as documented in
the conclusion section.] '

Conclusipn

The NRC staff has reviewed the information that was provided by the licensee for addressing
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the effects that the preposed EPU wouid have on the UHS safety function, including the
licensee's validation of the design-basis UHS temperature limit based on post-licensing data.
Based on the information that was provided, the NRC staff concludes that the proposed EPU
will not compromise the design-basis safety function of the UHS, and that the UHS will continue
to satisfy the requirements of draft GDCs-4, 41, and 5260Cs-5-apd-44- following
implementation of the proposed EPU. Therefore, the NRC staff finds the proposed EPU
acceptable with respect to the UHS.

2:5:102.5.4 Balance-of-Plant Systems
2-5-30-42.5.4.1 M

ain Steam Regulatory

Evaluation

The main steam supply system (MSSS) transports steam from the NSSS to the power
conversion system and various safety-related and non-safety-related auxiliaries. The

NRC staff's review focused on the effects of the proposed EPU on the system's capability to
transport steam to the power conversion system, provide heat sink capacity, supply steam to
drive safety system pumps, and withstand adverse dynamic loads (e.g., water steam hammer
resuiting from rapid valve closure and relief valve fluid discharge loads). The NRC's acceptance
criteria for the MSSS are based on (1) draft GDC-40 insofar as it requires that protection be
provided for ESFs agamst the dynamlc effects that mlght result from pIant equlpment
failures; & 3

dynamic-effects, ~+neludmg-th&eﬁeets—mismles——p+pewhlp—am})tetmf}mgemeﬂ%«femsw
assosiated-with-pipe-breaks: and (2) draft GDC-4, insofar as reactor facilities shall not share
systems or components unless itis shown safety is not lmpaired by the sharlng @QC-&.~

wesmt-ean—be—shew&that-shanng%l—net—szgmﬂeenﬂwmpa}Hheipabﬂiwmﬁe#awmpsaiety
functions—Specific review criteria are contained in SRP Section 10.3.

Techhical Evaiuation

[Insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and

(2) provide a clear link to the conclusmns reached by the NRC staff, as documented in
the conclusion section.]

Conclusion

The NRC staff has reviewed the licensee’s assessment of the effects of the proposed EPU on
the MSSS and concludes that the licensee has adequately accounted for the effects-of changes
in plant conditions on the design of the MSSS. The NRC staff concludes that the MSSS will
maintain its ability to transport steam to the power conversion system, provide heat sink
capacity, supply steam to steam-driven safety pumps, and withstand steam hammer. The NRC
staff further concludes that the MSSS will continue to meet the requirements of draft GDCs-4
and 40.6DBCs-4-and-5- Therefore, the NRC staff finds the proposed EPU acceptable with
respect to the MSSS.

25-40.22.5.4.2 Ma
in Condenser

Regulatory Evaluation
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The main condenser (MC) system is ds g " M deaerate the exhaust steam
from the main turbine and provide a heat sink for‘the turbine bypass system (TBS). ForBWRs-
Because BFN does not havewitheut an MSIV leakage control system, the MC system may-also
serves an accident mitigation function to act as a holdup volume for the plate out of fission
products leaking through the MSIVs following core damage. The NRC staff's review focused on
the effects of the proposed EPU on the steam bypass capability with respect to load rejection
assumptions, and on the ability of the MC system to withstand the blowdown effects of steam
from the TBS. The NRC's acceptance criteria for the MC system are based on draft GDC-70-
GDE-60, insofar as it requires that the plant design include means to control the release of
radioactive effluents. Specific review criteria are contained in SRP Section 10.4.1.

Technical Evaluation

[Insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and

{2) provide a clear link to the conclusions reached by the NRC staff, as documented in
the conclusion section.]

Conclusion

The NRC staff has reviewed the licensee’s assessment of the effects of the proposed EPU on
the MC system and concludes that the licensee has adequately accounted for the effects of
changes in plant conditions on the design of the MC system. The NRC staff concludes that the
MC system will continue to maintain its ability to withstand the blowdown effects of the steam
from the TBS and thereby continue to meet draft GDC-706B6-66 with respect to controlling
releases of radioactive effluents. Therefore, the NRC staff finds the proposed EPU acceptable
with respect to the MC system.

2:5-40-32.5.4.3 T
urbine Bypass

Regulatory Evaluation

The TBS is designed to discharge a stated percentage of rated main steam flow directly to the
MC system, bypassing the turbine. This steam bypass enables the plant to take step-load
reductions up to the TBS capacity without the reactor or turbine tripping. The system is also
used during startup and shutdown to control reactor pressure. For a BWR without an MSIV
leakage control system, the TBS could also provide an accident mitigation function. A TBS,
along with the MS3S and MC system, may be credited for mitigating the effects of MSIV
leakage during a LOCA by the holdup and plate out of fission products. The NRC staff's review
for the TBS focused on the effects that the proposed EPU have on load rejection capability,
analysis of postulated system piping failures, and the consequences of inadvertent TBS
operation. The NRC’s acceptance criteria for the TBS are based on {4-draft GDCs-40 and 42,
insofar as they require that protection be provided for ESFs against the dynamic effects
that mlght resuit from plant eqmpment failures, as well as the effects of a LOCA; BG4+

pmdust—desay—heat—ané otherresidual-neat-from-the reactorcore-at-a-rate-such-that-SAEDLs-
and-the-design-cenditions-of the- RGP B-are-not-exceeded—Specific review criteria are contained
in SRP Section 10.4 4.

Technical Evaluation
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[Insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and

(2) provide a clear link to the conclusions reached by the NRC staff, as documented in
the conclusion section.]

Conclusion

The NRC staff has reviewed the licensee’s assessment of the effects of the proposed EPU on

the TBS. The NRC staff concludes that the licensee has adequately accounted for the effects of
changes in plant conditions on the design of the TBS. The NRC staff concludes that the TBS

will continue to mitigate the effects of MSIV leakage during a LOCA and provide a means for
shutting down the plant during normal operations. The NRC staff further concludes that TBS
failures will not adversely affect essential SSCs. Based on this, the NRC staff concludes that

the TBS will continue to meet draft GDCs-40 and 42.6BGCs4-and-34—Therefore, the |
NRC staff finds the proposed EPU acceptable with respect to the TBS.

2:5.40.42.5.4.4 Condensate and Feedwater

Regulatory Evaluation

The condensate and feedwater system (CFS) provides‘feedwater at a particular temperature,
pressure, and flow rate to the reactor. ~The only part of the CFS classified as safety-related is
the feedwater piping from the NSSS up to and including the outermost containment isolation
valve, The NRC staff's review focused on how the proposed EPU affects previous analyses
and considerations with respect to the capability of the CFS to supply adequate feedwater during
plant operation and shutdown, and isolate components, subsystems, and piping in order to
preserve the system’s safety function. The NRC's acceptance criteria for the CFS are based on
(1) draft GDCs-40 and 42, insofar as they require that protection be provided for ESFs
against the dynamic effects that might result from plant equipment failures, as well as the
effects of a LOCA;GDC-4-insofarasitreguires-that-SSCs-imparantto-safety-be-designred-to-
accommodate the-effects-of-and-to-be-compalible with-the environmental conditions-assesiated-
with-normaltoperation-including-possible-fluid-flowinstabilities {e.g-—water-harmmer)-
maintenancetesting and-postulated-aseidents: (2) draft GDC-4, insofar as reactor facilities
shall not share systems or components uniess it'is shown safety is not impaired by the
sharing. SBC-5-nsofarasit-reguiresthat-8SCs-imporant-to-safety-net-be-shared-among-
auslearpower-units-uniess-it-oan-be-shewn-that-sharing willnet-significanth-impair-thei-ability-to-
perform-theirsafety-functionsand L3} GDG-44-insofaras-itreguires-that-a-syster-with-the-.
sapabilibyto-transferheat-loads-from-safely-related-88Gsto-a-heatsink-under-both-nermal-
operating-and-assident-conditions-be provided -and-that the system-be-provided-with-suitable-
isolation-capabilities-to-assure-the-safety-function-can-be-accomplished with-elestric-power-
mmmwsmwmmw&n@@%#mm

Specific review criteria are contained in SRP Section 10.4.7.

Technical Evaluation ' !
[Insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and

(2) provide a clear link to the conclusions reached by the NRC staff, as documented in
the conclusion section.]

Conclusion

The NRC staff has reviewed the licensee's assessment of the effects of the proposed EPU on
the CFS and concludes that the licensee has adequately accounted for the effects of changes in .
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plant conditions on the design- of tHe- WS ff concludes that the CFS will continue
to maintain its ability to satisfy feedwater reqmrements for normal operation and shutdown,
withstand water hammer, maintain isolation capability in order to preserve the system safety
function, and not cause failure of safety-related SSCs. The NRC staff further concludes that the
CFS3 will continue to meet the requrrements of draft GDCs- 4”40 and 42. GDCs-4,-5.-and-44.-
Therefore, the NRC staff finds the proposed EPU acceptable with respect to the CFS.

45442.5.5 Waste Management Systems i

+6:-1442.6.61 = Gaseous Waste

Management Systems Regqulatory Evaluation

The gaseous waste management systems involve the gaseous radwaste system, which deals
with the management of radioactive gases collected in the offgas system or the waste gas
storage and decay tanks. In addition, it involves the management of the condenser air removal
system; the gland seal exhaust and the mechanical vacuum pump operation exhaust; and the
building ventilation system exhausts. The NRC staff's review focused on the effects that the
proposed EPU may have on (1) the design criteria of the gaseous waste management systems,
(2) methods of treatment, (3) expected releases, (4) principal parameters used in calculating the
releases of radioactive materials in gaseous effluents, and (5) design features for precluding the
possibility of an explosion if the potential for explosive mixtures exists. The NRC's acceptance
criteria for gaseous waste management systems are based on (1) 10 CFR 20.1302, insofar as it
provides for demonstrating that annual average concentrations of radioactive materials released
at the boundary of the unrestricted area do not exceed specified values; (2) final GDC-3, insofar
as it requires that (a) SSCs important to safety be designed and located to minimize the
probability and effect of fires, (b) noncombustible and heat resistant materials be used, and

(c) fire detection and fighting systems be provided and designed to minimize the adverse effects
of fires on SSCs important to safety; (3) draft GDC-70GDG-68, insofar as it requires that the
plant design include means to control the release of radioactive effluents; (4) draft GDC-
896BC-684, insofar as it requires that containment of fuel and waste storage shall be provided if
accidents could lead to release of undue amounts of radioactivity to the public-
environssysterms-that-centainradicactivity-be-desighed-with-appropriate-confinement; and (5) 10
CFR Part 50, Appendix |, Sections II.B, II.C, and II.D, which set numerical guides for design
objectives and limiting conditions for operation to meet the "as low as is reascnably achievable”
(ALARA) criterion. Specific review criteria are contained in SRP Section 11.3.

Technical Evaluation

[Insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and

(2) provide a clear link to the conclusions reached by the NRC staff, as documented in
the conclusion section.]

Conclusion

The NRC staff has reviewed the licensee’s assessment related to the gaseous waste
management systems. The NRC staff concludes that the licensee has adequately accounted for
the effects of the increase in fission product and amount of gaseous waste on the abilities of the
systems to control releases of radioactive materials and preclude the possibility of an explosion if
the potential for explosive mixtures exists. The NRC staff finds that the gaseous waste
management systems will continue to meet their design functions following implementation of the
proposed EPU. The NRC staff further concludes that the licensee has demonstrated that the
gaseous waste management systems will continue to meet the requirements of 10 CFR 20.1302;
final GBEs-3GDC-3, draft GDCs-69 and 7060and-64; and 10 CFR Part 50, Appendix |,
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Sections |1.B, 11.C, and I1.D. Therefore, the NRC staff finds the' propesed EPU acceptable with
respect to the gaseous waste management systems.

. 284422652 Liquid Waste
Management Systems Regulatory
Evaluation

The NRC staff's review for liquid waste management systems focused on the effects that the
proposed EPU may have on previous analyses and considerations related to the liquid waste
management systems’ design, design objectives, design criteria, methods of treatment, expected
releases, and principal parameters used in calculating the releases of radicactive materials in
liquid effluents. The NRC’s acceptance criteria for the liquid waste management systems are
based on (1) 10 CFR 20.1302, insofar as it provides for demonstrating that annual average
concentrations of radioactive materials released at the boundary of the unrestricted area do not
exceed specified values; (2) draft GDC-70R6-60, insofar as it requires that the plant design
include means to control the release of radioactive effluents; and (3)-GB6-81 draft GDC-69, "
insofar as it requires that containment of fuel and waste storage shall be provided if accidents
could lead to release of undue amounts of radioactivity to the public environsinsefar-as-it-
requires-that systems-thatcontainradioactivity be-designed with-appropriate-confinement; and
(4) 10 CFR Part 50, Appendix |, Sections |l.A and |1.D, which set numerical guides for dose
design objectives and limiting conditions for operation to meet the ALARA criterion. Specific
review criteria are contained in SRP Section 11.2.

Technical Evaluation -

[Insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and

(2) provide a clear link to the conclusions reached by the NRC staff as documented in
the conclusion section.]

Conclusion

The NRC staff has reviewed the licensee’s assessment related to the liquid waste management
systems. The NRC staff concludes that the licensee has adequately accounted for the effects

of the increase in fission product and amount of liquid waste on the ability of the liquid waste
management systems to control releases of radioactive materials. The NRC staff finds that the
liquid waste management systems will continue to meet their design functions following
implementation of the proposed EPU. The NRC staff further concludes that the licensee has
demonstrated that the liquid waste management systems will continue {o meet the requirements

of 10 CFR 20.1302; draft GDCs-69 and 706DGs-80-and-84; and 10 CFR Part 50, Appendix I, [
Sections ILLA and 11.D. Therefore, the NRC staff finds the proposed EPU acceptable with respect

to the liquid waste management systems.

2:6.44-32.5.5.3 Solid Waste Management Systems l

Regulatory Evaluation

The NRC staffs review for the solid waste management systems (SWMS) focused on the |
effects that the proposed EPU may have on previous analyses and considerations related to the !
design objectives in terms of expected volumes of waste to be processed and handled, the wet
and dry types of waste to be processed, the activity and expected radionuclide distribution ‘
contained in the waste, equipment design capacities, and the principal parameters employed in
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the design of the SWMS. The NRC’s atce “Criteria forthe SWMS are based on

(1) 10 CFR 20.1302, insofar as it provides for demonstrating that annual average concentrations
of radioactive materials released at the boundary of the unrestricted area do not exceed
specified values; (2) draft GBC-706BG-68, insofar as it requires that the plant design include
means to control the release of radioactive effluents; (3) draft. GDC-186DE-63, insofar as it
requires that monitoring and alarm instrumentation shall be provided for fuel and waste
storage and handling areas for conditions that might contribute to loss of confinuity in decay
heat removal and to radiation exposuressystems-be-providedin-waste handling-areaste-detect
conditions-that-ray-result in-exeessive-radiationdlovels, (4) draft GDC-17GDG6-64, insofar as it
requires that means be provided for manitoring effluent discharge paths and the plant environs
for radioactivity that may be released from normal operations, from anticipated transients, and
from accident conditionsinsluding-ACOs,-and-postulated-aceidents; and (5) 10 CFR Part 71,
which states requirements for radioactive material packaging. Spec:flc review criteria are
contained in SRP Section 11.4.

Technical Evaluation

[Insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and

(2) provide a clear link to the conclusions reached by the NRC staff, as documented in
the conclusion section.]

Conclusion

The NRC staff has reviewed the licensee’s assessment related to the SWMS. The NRC staff
concludes that the licensee has adequately accounted for the effects of the increase in fission
product and amount of solid waste on the ability of the SWMS to process the waste. The NRC
staff finds that the SWMS will continue to meet its design functions following implementation of
the proposed EPU. The NRC staff further concludes that the licensee has demenstrated that
the SWMS will continue to meet the requirements of 10 CFR 20.1302, draft GDCs-17, 18, and
70GDEs-6663.-and-84, and 10 CFR Part 71.. Therefore, the NRC staff finds the proposed
EPU acceptable with respect to the SWMS.

26:122.6.6 Additional Considerations

Z:5:12:-42.8.6.1 Emergency Diesel Engine Fuel Qil Storage and

Transfer System Regulatory Evaluation

Nuclear power plants are required to have redundant onsite emergency power supplies of
sufficient capacity to perform their safety functions (e.g., power diesel engine-driven generator
sets), assuming a single failure. The NRC staff's review focused on increases in emergency
diesel generator electrical demand and the resulting increase in the amount of fuel oil necessary
for the system to perform its safety function. The NRC's acceptance criteria for the emergency
diesel engine fuel oil storage and transfer system are based on (1) draft GDC-40 insofar as it
requires that protection be provided for ESFs against the dynamic effects that might

result from plant equipment failures; GbGc-4-nsofaras-trequires-that SSCe-importantto-
safety-be-protected-against-dynamic-effectsincluding-missiespipe-whip,-andjet-impingement
forces-associated-with-pipe-breaks—(2) draft GDC-4, insofar as reactor facilities shall not

share systems or components unless it is shown safety is not impaired by the sharing;
Msma&mwnat%mmmwmmmmmmwm
whits-unless-itcan-be-shown-that sharing-wilbnot-significantly-impaictheicabiliby-to-perform-their
safetyfunstions;-and (3) final GDC-17, insofar as it requires onsite power supplies to have
sufficient independence and redundancy to perform their safety functions, assuming a single
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failure. Specific review criteria are contained in SRP Section 9.5.4.

Technical Evaluation

[Insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and

(2) provide a clear link to the conclusions reached by the NRC staff, as documented in
the conclusion section.]

Conclusion

The NRC staff has reviewed the licensee’s assessment related to the amount of required fuel oil
for the emergency diesel generators and concludes that the licensee has adequately accounted
for the effects of the increased electrical demand on fuel oil consumption. The NRC staff
concludes that the fuel oil storage and transfer system will continue to provide an adequate
amount of fuel oil to allow the diesel generators to meet the onsite power requirements of final
GDC-17 and draft GDCs-4, and 40.6DCs-4.-5-and-17- Therefore, the NRC staff finds the
proposed EPU acceptable with respect to the fuel il storage and transfer system.

25-42.22.6.6.2 Light Load Handling System (Related

to Refueling) Regulatory Evaluation

The light load handling system (LLLHS) includes components and equipment used in handling
new fuel at the receiving station and the loading of spent fuel into shipping casks. The

NRC staff's review covered the avoidance of criticality accidents, radioactivity releases resulting
from damage to irradiated fuel, and unacceptable personnel radiation exposures. The

NRC staff's review focused on the effects of the new fuel on system performance and related
analyses. The NRC’s acceptance criteria for the LLHS are based on (1) draft GDCs-68 and
69GDEG-84, insofar as theyit requires that systems that contain radioactivity be designed with
appropriate eonfinement-containment and with suitable shielding for radiation protection; and
(2) draft GDC-66GDG-62, insofar as it requires that criticality be prevented. Specific review
criteria are contained in SRP Section 9.1.4.

Technical Evaluation

[Insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and

(2) provide a clear link to the conclusions reached by the NRC staff, as documented in
the conclusion section.]

]

Conclusion ‘ i

The NRC staff has reviewed the licensee’s assessment of the effects of the new fuel on the
ability of the LLHS to avoid criticality accidents.and concludes that the licensee has adequately
incorporated the effects of the new fuel in the analyses. Based on this review, the NRC staff
further concludes that the LLHS will continue to meet the requirements of draft GDCs-66, 68,
and 69G0Gs-84-and-62 for radioactivity releases and prevention of criticality accidents.
Therefore, the NRC staff finds the proposed EPU acceptable with respect to the LLHS.

2587 -JAdditional Review-Areas-{Plant Systems}]

HusertRegulatery-Evaluation,- Technical-Evaluationrand-Conclusion-sections-as-
necessany '
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2.6 Containment Review Consid BtONS

2.6.1 Primary Containment Functional Designse zt; rais=n

1 ' 1

Regulatory Evaluation

The containment encloses the reactor system and is the final barrier against the release of
significant amounts of radioactive fission products in the event of an accident. The NRC staff's
review for the primary containment functional design covered (1) the temperature and pressure
conditions in the drywell and wetwell due to a spectrum of postulated LOCAs, (2) the differential
pressure across the operating deck for a spectrum of LOCAs (Mark |l containments only), (3)
suppression pool dynamic effects during a LOCA or following the actuation of one or more RCS
safety/relief valves, (4) the consequences of a LOCA occurring within the containment (wetwell),
(5) the capability of the containment to withstand the effects of steam bypassing the suppression
pool, (6) the suppression pool temperature limit during RCS safety/relief valve operation, and (7)
the analytical models used for containment analysis. The NRC’s acceptance criteria for the
primary containment functional design are based on (1) draft GDCs-40 and 42, insofar as they
require that protectlon be prowded for ESFs against the dynamlc effects that mlght result

M&wwmmmmemmmm
postulated-accidents,-and-that-such-8SGs be-protested- agams%dynamm«eﬁests (2) draft GDC-
10, insofar as it requires that reactor containment be designed to sustain the initiai effects
of gross equipment failures, such as a large coolant boundary break, without loss of
required integrity and, together with other engineered safety features as may be
necessary, to retain functlonal capability for as long as the situation requires; GBE46-
insofaras-it-reguires-thatreactor-containment-be-provided-te-establish-an-essentia .
barrier-against-the-uncentrelled-release-of radioastiviir- to-the-environment; (3) draft GDC-49,
insofar as it requires that the containment and its associated heat removal systems be
designed so that the containment structure can accommodate, without exceeding the
design leakage rate, the pressures and temperatures resulting from the largest credible
energy release following a LOCA, including considerable margin for effects from metal-
water or other chemical reactions that could occur as a consequence of failure of
emergency core cool:ng systems G%%Q—mseﬁar—a%t—mquwes%hat—{he-een{mnmen&-&nd—&ts—

mmemtwmmmmmmmww (4) draft GDC 12

insofar as it requires that instrumentation and controls be provided as required to monitor

and mamtaln vanables w1th|n prescrlbed operatmg ranges GDG—#S—msefaf—-as—&t—Feqs#es

fermmmmewwmmm and
(5) draft GDC-17GDG-84, insofar as it requires that means be provided to menitor the reactor
containment atmosphere for radioactivity that may be released from normal operations, from
anticipated transients, and from accident conditionspestuiated-acsidents. Specific review
criteria are contained in SRP Section 6.2.1.1.C.

Technical Evaluation

[insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and

(2) provide a clear link to the conclusions reached by the NRC staff, as documented in
the conclusion section.]

Conclusion
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The NRC staff has reviewed the licensee's assessmernit of the containment temperature and
pressure transient and concludes that the licensee has adequately accounted for the increase of
mass and energy resulting from the propesed EPU. The NRC staff further concludes that
containment systems will continue to provide sufficient pressure and temperature mitigation
capability to ensure that containment integrity is maintained. The NRC staff also concludes that
containment systems and instrumentation will continue to be adequate for monitoring
containment parameters and release of radioactivity during normal and accident conditions and
the containment and associated systems will continue to meet the requirements of draft GDCs-
10, 12, 17, 40, 42, and 48 GBEs-4-13-16-50~and-64-following implementation of the proposed
EPU. Therefore the NRC staff finds the proposed EPU acceptable with respect to prlmary
containment functional design.

2.6.2 Subcompartment Analyses

Regulatory Evaluation

A subcompartment is defined as any fully or partially enclosed volume within the primary
containment that houses high-energy piping and would limit the flow of fluid to the main
containment volume in the eévent of a postulated pipe rupture within the volume. The

NRC staff's review for subcompartment analyses covered the determination of the design
differential pressure values for containment subcompartments. The NRC staff's review focused
on the effects of the increase in mass and energy release into the containment due to operation
at EPU conditions, and the resulting increase in pressurization. The NRC's acceptance criteria
for subcompartment analyses are based on (1) draft GDCs-40 and 42, insofar as they require
that protection be provided for ESFs against the dynamic effects that might result from
plant equipment failures, as weli as the effects of a LOCA; GbG-4-insofar-as-it-requires-that
E8Cs-importantic-safety be-designed-to-accommodate-the-effects-of andto-be-compatible-with-
the-environmental-conditions-associated-with-nermal-gperation-raintenance.-lesting-and-
postulated-acoidenisand-thatsuch-55Cs-beprotecied-againstdynamic-effects—and (2) draft
GDC-48, insofar as it requires that the containment be designed so that the containment
structure can accommodate, without exceeding the design leakage rate, the pressures
and temperatures resultmg from the largest credible energy release followmg a LOCA

as;esethe—wa#s—ef-the-subsempamﬂems—Spemf C review cntena are contalned in
SRP Section 8.2.1.2.

Technical Evaluation

[Insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and

{2) provide a clear link to the conclusions reached by the NRC staff, as documented in
the conclusion section.]

Conclusion

The NRC staff has reviewed the subcompartment assessment performed by the licensee and
the change in predicted pressurization resulting from the increased mass and energy release.
The NRC staff concludes that containment SSCs important to safety will continue to be
protected from the dynamic effects resulting from pipe breaks and that the subcompartments will
continue to have sufficient margins to prevent fracture of the structure due to pressure difference
across the walls following implementation of the proposed EPU. Based on this, the NRC staff
concludes that the plant will continue to meet draft GDCs-40, 42 and 49 GBGs-4-and-60-for the
proposed EPU. Therefore, the NRC staff finds the proposed EPU acceptable with respect to
subcompartment analyses.
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2.6.3 Mass and Energy Release

2.6.3.1 Mass and Energy Release Analysis for Postulated Loss of Coolant

i Jaees L

Regulatory Evaluation e

The release of high-energy fluid into containment from pipe breaks could challenge the structural
integrity of the containment, including subcompartments and systems within the containment.
The NRC staff's review covered the energy sources that are available for release to the
containment and the mass and energy release rate calculations for the initial blowdown phase of
the accident. The NRC's acceptance criteria for mass and energy release analyses for
postulated LOCAs are based on (1) draft GDC-49, insofar as it requires that the
containment and its associated heat removal systems be designed so that the
containment structure can accommodate, without exceeding the design leakage rate, the
pressures and temperatures resulting from the largest credible energy release following

a LOCA;GBG-80-insefaras-itrequires-that sufficient-conservatism-be-provided-in-the-mass—
and-energy-release-analysis-to-assure-that containment design-margin-is-maintained and (2) 10
CFR Part 50, Appendix K, insofar as it identifies sources of energy during a LOCA. Specific
review criteria are contained in SRP Section 6.2.1.3.

Technical Evaluation

[Insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and

(2) provide a clear link to the conclusions reached by the NRC staff, as documented in
the conclusion section.]

Conclusion

The NRC staff has reviewed the licensee’s mass and energy release assessment and
concludes that the licensee has adequately addressed the effects of the proposed EPU and
appropriately accounts for the sources of energy identified in 10 CFR Part 50, Appendix K.
Based on this, the NRC staff finds that the mass and energy release analysis meets the
requirements in draft GDC-49 GBG-56-for ensuring that the analysis is conservative,
Therefore, the NRC staff finds the proposed EPU acceptable with respect to mass and energy
release for postulated LOCA.

2.6.4 Combustible Gas Controlin Containment

Regulatory Evaluation

Following a LOCA, hydrogen and oxygen may accumulate inside the containment due to
chemical reactions between the fuel rod cladding and steam, corrosion of aluminum and other
materials, and radiolytic decomposition of water. If excessive hydrogen is generated, it may
form a combustible mixture in the containment atmosphere. The NRC staff's review covered
(1) the production and accumulation of combustible gases, (2) the capability to prevent high
concentrations of combustible gases in local areas, (3) the capability to monitor combustible gas
concentrations, and (4) the capability to reduce combustible gas concentrations. The

NRC staff's review primarily focused on any impact that the proposed EPU may have on
hydrogen release assumptions, and how increases in hydrogen release are mitigated. The
NRC's acceptance criteria for combustible gas control in containment are based on

(1) 10 CFR 50.44, insofar as it requires that plants be provided with the capability for controlling
combustible gas concentrations in the containment atmosphere; and (2} draft GDC-4, insofar
as reactor facilities shall not share systems or components unless it is shown safety is
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impairtheicability-to-perform-their-safelyfunctions: (3} GG 44 -insofar-as it requires that-
systems-be-provided-to-controhe consentration-of-hydrogen-oroxygen-thatmay-bereleased-
inte-thereactor-containment-following-postulated-assidenis-to-ensurethat-containmentintegribe
is-maintained{4)-CDE-42-insofar-as-itreatires-that-systems-required-by-GDG-44-be-designed-
to-permit-appropriate-periodis-inspestion-and{63-6Pe-43-insofar-as-frequires-that systems-
reguired by-GPE44-be-designed-lo-permit-appropriate-periodic-lesting—-Hnclude the following-
sentenceforBWRswith-Marleill-sontainments--Additiopal requirements-based-on
10-CFR-80. 44 forcontrol-of-combustible-gas-apply-to-plants-with-a Mark W type-of.
containmentthatdonotrelyon-aninerted-atmosphero-to-control-hydrogen-inside the
coptainment]-Specific review criteria are contained in SRP Section 6.2.5.

Technical Evaluation

[Insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and

(2) provide a clear link to the conclusions reached by the NRC staff, as documented in
the conclusion section.]

Conclusion

The NRC staff has reviewed the licensee’s assessment related to combustible gas and
concludes that the plant will continue to have sufficient capabilities consistent with the
requirements in 10 CFR 50.44 and draft GDC-4, GBGs-8-44--42-and-43-as discussed above.
Therefore, the NRC staff finds the proposed EPU acceptable with respect to combustible gas
control in containment.

2.6.5 Containment Heat Removal

Requlatory Evaluation

Fan cooler systems, spray systems, and residual heat removal (RHR) systems are provided to
remove heat from the containment atmosphere and from the water in the containment wetweil.
The NRC staff's review in this area focused on (1) the effects of the proposed EPU on the
analyses of the available net positive suction head (NPSH)} to the containment heat removal
system pumps and (2) the analyses of the heat removal capabilities of the spray water system
and the fan cooler heat exchangers. The NRC's acceptance criteria for containment heat
removal are based on draft GDCs-41 and 52, insofar as they require that a containment
heat removal system be provided, and that its function shall be to prevent exceeding
containment design pressure under accident conditions. GDG-38-insefaras-itrequires-that
a-containment-heat-removal-system-be-provided -and-that-is-function-shall-be-tfo-rapidiy-redusce-
the eontainment pressure and-temperature following-a-LOCA - and-maintain-them-at dcceptably-
lowslevels. Specific review criteria are contained in SRP Section 6.2.2, as supplemented by
Draft Guide (DG) 1107.

Technical Evaluation
[Insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and

(2} provide a clear link to the conclusions reached by the NRC staff, as documented in
the conclusion section.]

Conclusion
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The NRC staff has reviewed the contalnment val Systems assessment provided by
the licensee and concludes that the licensee has adequately addressed the effects of the
proposed EPU. The NRC staff finds that the systems will continue to meet draft GDCs-41 and
52 &BG-38-with respect to rapidly reducing the containment pressure and temperature following
a LOCA and maintaining them at acceptably low levels. Therefore, the NRC staff finds the
proposed EFPU acceptable with respect to containment heat removal systems.

2.6.6 Secondary Containment Functional Design

Regulatory Evaluation

The secondary containment structure and supporting systems of dual containment plants are
provided to collect and process radioactive material that may leak from the primary containment
following an accident. The supporting systems maintain a negative pressure within the
secondary containment and process this leakage. The NRC staff's review covered (1) analyses
of the pressure and temperature response of the secondary containment following accidents
within the primary and secondary containments; (2) analyses of the effects of openings in the
secondary containment on the capability of the depressurization and filtration system to
establish a negative pressure in a prescribed time; (3) analyses of any primary containment
leakage paths that bypass the secondary containment; (4) analyses of the pressure response of
the secondary containment resulting from inadvertent depressurization of the primary
containment when there is vacuum relief from the secondary containment; and (5) the
acceptability of the mass and energy release data used in the analysis. The NRC staff's review
primarily focused on the effects that the proposed EPU may have on the pressure and
temperature response and drawdown time of the secondary containment, and the impact this
may have on offsite dose. The NRC’s acceptance criteria for secondary containment functional
design are based on (1) draft GDCs-40 and 42, insofar as they require that protection be
provided for ESFs against the dynamic effects that might resuit from plant equipment
failures, as well as the effects of a LOCA;GDG-4Hnsofar-as-t-reguiresthat- 8SGe-impertant
te-aafetybe designed-lo-accemmodate-the-effests-of-environmental-conditions-associated-with-
normal-operation-maintenancetesting-and-postulated-aceidents-and be-pretestad-from-
dynamic-effocts{e.gthe-effosts-of-missiles-pipewhipping,-and-discharging-fhuids)that-may
resultfrom-equipmentfailuress-and (2) draft GDC-10, insofar as it requires that reactor
containment be designed to sustain the initial effects of gross equipment failures, such
. as a large coolant boundary break, without loss of required integrity and, together with
other engineered safety features as may be necessary, to retain functional capability for

. as long as the situation requires. 6DG-16-insofaras-itreguiresthatreaciercontainment-and-

mmwwmmmwmmmm
uReentroliedrelease-otradioactivity-to-the-envirerment—Specific review criteria are contained in
SRP Section 6.2.3.

Technical Evaluation

[Insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and

{2) provide a clear link to the conclusions reached by the NRC staff, as documented in
the conclusion section.]

Conclusion

The NRC staff has reviewed the licensee’s assessment related to the secondary containment
pressure and temperature transient and the ability of the secondary containment to provide an
essentially leak-tight barrier against uncontrolled release of radioactivity to the environment.
‘The NRC staff concludes that the licensee has adequately accounted for the increase of mass
and energy that would result from the proposed EPU and further concludes that the secondary
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containment and associated systems will continue to provide an essentially leak-tight barrier
against the uncontrolled release of radioactivity to the environment following implementation of
the proposed EPU. Based on this, the NRC staff also concludes that the secondary
containment and associated systems will continue to meet the requirements of draft GDCs-10,
40 and 42.6RCs-4-and 18- Therefore, the NRC staff finds the proposed EPU acceptable with
respect to secondary containment functional design.

(Additional Review-Areas{(Conta { Review Considerations)]

necessary}

27 Habitability, Filtration, and Ventilation
2.7.1 Control Room Habitability System

Requlatory Evaluation

The NRC staff reviewed the control room habitability system and control building layout and
structures to ensure that plant operators are adequately protected from the effects of accidental
releases of toxic and radioactive gases. A further objective of the NRC staff's review was to
ensure that the control room can be maintained as the backup center from which technical
support center personnel can safely operate in the case of an accident. The NRC staff's review
focused on the effects of the proposed EPU on radiation doses, toxic gas concentrations, and
estimates of dispersion of airborne contamination. The NRC’s acceptance criteria for thé
control room habitability system are based on (1) draft GDC-40, insofar as it requires that
protection for engineered safety features shall be provided against dynamic effects and
mlssales that might resuit from plant eq unpment fai!uresuSSGs mpeﬁant—%safety—be—

asseeiatedwﬁh—pestu!ated-asesdants,-«-msludmg!h%ﬁest&ef the»release ef4m+e -gases; and (2)
final GDC-19 and 10 CFR 50.67, insofar as it requires that adequate radiation protection be
provided to permit access and occupancy of the control room under accident conditions without
personnel receiving radiation exposures in excess of 5 rem whole body, or its equivalent, to any
part of the body, for the duration of the accident. Specific review criteria are contained in SRP
Section 6.4 and other guidance provided in Matrix 7 of RS-001.

Technical Evaluation

[Insert technical evaluation. The technlcal evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and

{(2) provide a clear link to the conclusions reached by the NRC staff, as documented in
the conclusion section.]

Conclusion

The NRC staff has reviewed the licensee’'s assessment related to the effects of the proposed
EPU on the ability of the control room habitability system to protect piant operators against the
effects of accidental releases of toxic and radioactive gases. The NRC staff concludes that the
licensee has adequately accounted for the increase of toxic and radioactive gases that would
result from the proposed EPU. The NRC staff further concludes that the control room
habitability system will continue to provide the required protection following implementation of
the proposed EPU. Based on this, the NRC staff concludes that the control room habitability
system will continue to meet the requirements of draft GDC-40 and final GDC-19 and 10 CFR
50:67. Therefore, the NRC staff finds the proposed EPU acceptable with respect to the control
room habitability system.
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2.7.2 Engineered Safety Feature Atmosphere Cleanup

Regulatory Evaluation

b o
s FE

ESF atmosphere cleanup systems are designed for fission product removal in post-accident
environments. These systems generally include primary systems (e.q., in-containment
recirculation) and secondary systems (e.g., standby gas treatment systems and emergency or
post-accident air-cleaning systems) for the fuel-handling building, control room, shield building,
and areas containing ESF components. For each ESF atmosphere cleanup system, the

NRC staff's review focused on the effects of the proposed EPU on system functional design,
environmental design, and provisions to preclude temperatures in the adsorber section from
exceeding design limits. The NRC’s acceptance criteria for ESF atmosphere cleanup systems
are based on (1) final GDC-19 and 10 CFR 50.67, insofar as it requires that adequate radiation
protection be provided to permit access and occupancy of the contrel room under accident
conditions without personnel receiving radiation exposures in excess of 5 rem whole body, or its
equivalent, to any part of the body, for the duration of the accident; (2) GBG-44+-insefarasit-
recuires-that-systems-to-contrel fission-produsts-released-inte the reactorcontainment-be-
WGWMBWMWHFGWW&MWQH&SMGMWW
following-postulated-aceidents:-(3)-draft GDC-70, insofar as it requires that the plant maintain
control over the radioactive effluents during normal operation and for any transient
situation-; and GBG-84-rsofaras-treguiras thateystems-that may-septain-radicactivity-he-
W%W%q%@a@ty%d&m%@%&%@m@mmﬁw%@@
GbG-84draft GDC-17, insofar as it requires that means be provided for monitoring effluent
discharge paths and the plant environs for radioactivity that may be released from normal
operations, including anticipated operational occurrences (AOOs), and postulated accidents.
Specific review criteria are contained in SRP Section 6.5.1.

Technical Evaluation

[Insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and

(2) provide a clear link to the conclusions reached by the NRC staff, as documented in
the conclusion section.] :

Conclusion

The NRC staff has reviewed the licensee’s assessment of the effects of the proposed EPU on
the ESF atmosphere cleanup systems. The NRC staff conciudes that the licensee has
adequately accounted for the increase of fission products and changes in expected
environmental conditions that would result from the proposed EPU, and the NRC staff further
concludes that the ESF atmosphere cleanup systems will continue to provide adequate fission
product removal in postaccident environments following implementation of the proposed EPU.
Based on this, the NRC staff concludes that the ESF atmosphere cleanup systems will continue
to meet the requirements of 10 CFR 50.67, final GDC-19 and draft GDCs-17 and 70. GBCs-
18--44--81-and-64--Therefore, the NRC staff finds the proposed EPU acceptable with respect to
the ESF atmosphere cleanup systems.

2.7.3 Contrel Room Area Ventilation System

Requlatory Evaluation

The function of the control room area ventilation system (CRAVS) is to provide a controlled
environment for the comfort and safety of control room personnel and to support the operability
of control room components during normal operation, AOOs, and DBA conditions. The NRC's

48




review of the CRAVS focused on the effects that the propos d EPU will have on the functional
performance of safety-related portions of the system. The review included the effects of
radiation, combustion, and other toxic products; and the expected environmental conditions in
areas served by the CRAVS. The NRC's acceptance criteria for the CRAVS are based on

(1) draft GDC-40GDC-4, insofar as it requires that protection for engineered safety features be
provided against dynamic effects and missiles that might result from plant equipment
failures8SCe-importantio-cafely bae designedio-ascommedate-the-effocie of-and4e-be-
compatible-with-the-epvirenmental condiions-asseciated-with-normal-operation;-maintenanse,
testing.-and-pestulated-aceidents; (2) final GDC-19, insofar as it requires that adequate
radiation protection be provided to permit access and occupancy of the control room under
accident conditions without personnel receiving radiation exposures in excess of 5 rem whole
body; or its equivalent to any part of the body, for the duration of the accident; and (3) draft
GDC-70, insofar as it requires that the plant design include means to control the release of
radioactive effluents. Specific review criteria are contained in SRP Section 9.4.1.

Technical Evaluation

[Insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and

{2) provide a clear link to the conclusions reached by the NRC staff, as documented in
the conclusion section.]

Conclusion

The NRC staff has reviewed the licensee’s assessment of the effects of the proposed EPU on
the ability of the CRAVS to provide a controlled enviranment for the comfort and safety of
control room personnel and to support the operability of control room components, The

NRC staff concludes that the licensee has adequately accounted for the increase of toxic and
radioactive gases that would result from a DBA under the conditions of the proposed EPU, and
associated changes to parameters affecting environmental conditions for control room
personnel and equipment. Accordingly, the NRC staff concludes that the CRAVS will continue
to provide an acceptable control room environment for safe operation of the plant following
implementation of the proposed EPU. The NRC staff also concludes that the system will
continue to suitably control the release of gaseous radioactive effluents to the environment.

" Based on this, the NRC staff concludes that the CRAVS will continue to meet the requirements
of final GDC-19 and draft GDCs-40 and 70s-4-18;-and-80. Therefore, the NRC staff finds the
proposed EPU acceptable with respect to the CRAVS.

2.7.4 Spent Fuel Pool Area Ventilation System

RegulateryEvaluation

[Section 2.7.4 is not applicable to BFN]
Thefunction-of the spent fuel pool area-veniilation-system{6FRPAVSHsto-maintainventilation-in
the%pea&-@uel%@eqmpm@nia#ea&pen@t—p%eme&a%esMn@eemmsmmemdme%wwm

mmm%mmmmpwmwmﬂaemmwm
m@w@;@m@m@ﬂ@ﬁﬁ%&ﬁ@ﬁw

Fechnical-valuation

49




mmmmm@m@mmﬁmm

2.7.5 Auxiliary-and-Radwaste Area-and-Turbine-AreasReactor, Turbine,

and Radwaste Building Ventilation Systems

215 -Requlatory Evaluation

The function of the auxiliary-and-radwaste-areaReactor, Turbine and Radwaste Building
¥Wentilation sSystem %RA#S}@RMHMWWM&MN&H@H—S%%&IAVSHS to maintain
ventilation in the au A reactor, turbine, and
radwaste buildings t& permit personnel access, and contro[ the concentration of airborne
radioactive material in these areas during normal operation, during ACOs, and after postulated
accidents. The NRC staff's review focused on the effects of the proposed EPU on the
functional performance of the safety-related portions of these systems. The NRC's acceptance
criteria for the ARAMS and TAVSsystems are based on draft GDC-706BG-68, insofar as it
requires that the plant design include means to control the release of radioactive effluents.
Specific review criteria are contained in SRP Sections 9.4.3 and 9.4 4.

Technical Evaluation

[Insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and

{2) provide a clear link to the conclusions reached by the NRC staff, as documented in
the conclusion section.]

Conclusion

The NRC staff has reviewed the licensee’s assessment of the effects of the proposed EPU on
the ARAMS-and-TAVMSReactor, Turbine, and Radwaste Building Ventilation System. The
NRC staff concludes that the licensee has adequately accounted for the effects of the proposed
EPU on the capability of these systems to maintain ventilation in the auxiliary-and-radwaste-
aguiprent-areas-andintheturbine-area-reactor, turbine, and radwaste buildings to permit
personnel access, control the concentration of airborne radioactive material in these areas, and
control release of gaseous radioactive effluents to the environment. Based on this, the NRC
staff concludes that the ARAMS-andTAVSsystems will continue to meet the requirements of
draft GDC-706BG-60, Therefore, the NRC staff finds the proposed EPU acceptable with
respect to the Reactor, Turbine, and Radwaste Building Ventilation SystemARA\S-and-the
TAMS.,
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24162.7.6 Engineered Safety Feature Ventilation

System Regulatory Evaluation

The function of the engineered safety feature ventilation system (ESFVS) is to provide a suitable
and controlled environment for ESF components following certain anticipated transients and
DBAs. The NRC staff's review for the ESFVS focused on the effects of the proposed EPU

on the functional performance of the safety-related portions of the system. The NRC staff's
review also covered (1) the ability of the ESF equipment in the areas being serviced by the
ventilation system to function under degraded ESFVS performance; (2) the capability of the
ESFVS to circulate sufficient air to prevent accumulation of flammable or explosive gas or fuel-
vapor mixtures from components {e.g., storage batteries and stored fuel}; and (3) the capability
of the ESFVS to control airborne particulate material (dust) accumulation. The NRC’s
acceptance criteria for the ESFVS are based on (1) draft GDCs-40 and 42, insofar as they
require that protection be provided for ESFs against the dynamic effects that might result
from plant equipment failures, as well as the effects of a LOCA;GDG-4-insofarasit-
requires-that-5SCsimportantlo-safety-be-designedto-ascommeodate-the-effects-of- and to-be-
W%MMMW&MWW&@W%WM@W@%QW
testing-and-postulated-asccidents-(2) final GDC-17, insofar as it requires onsite and offsite
electric power systems be provided to permit functioning of SSCs important to safety; and (3)
draft GDC-7065C-60, insofar as it requires that the plant design include means to control the
release of radioactive effluents. Specific review criteria are contained in SRP Section 9.4.5.

Technical Evaluation

[Insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and

(2) provide a clear link to the conclusions reached by the NRC staff, as documented in
the conclusion section.]

Conclusion

The NRC staff has reviewed the licensee’s assessment of the effects of the proposed EPU on
the ESFVS. The NRC staff concludes that the licensee has adequately accounted for the
effects of the proposed EPU on the ability of the ESFVS to provide a suitable and controlled
environment for ESF components. The NRC staff further concludes that the ESFVS will
continue to assure a suitable environment for the ESF components following implementation of
the proposed EPU. The NRC staff also concludes that the ESFVS will continue to suitably
control the release of gaseous radioactive effiluents to the environment foliowing implementation
of the proposed EPU, Based on this, the NRC staff concludes that the ESFVS will continue to
meet the requirements of final GDC-17 and draft GDCs-40, 42 and 70. GBGs4—1 and-60—
Therefore, the NRC staff finds the proposed EPU acceptable with respect to the ESFVS.

[Additional Review.” Habitabilty, Fitration, and Ventiation)]

PBrsert-Regulatory- Evaluation, Technical Evaluatien;-and-Conclusion-sestions-as-
necessary}

2.8 Reactor Systems

2.8.1 Fuel System Design

Regulatory Evaluation
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The fuel system consists of arrays of fuel rods, burnable p0|son rods,-spacer grids and springs,
end plates, channel boxes, and reactivity control rods. The NRC staff reviewed the fuel system
to ensure that (1) the fuel system is not damaged-as-a:result of. n ;mal operation and AOQCs,

(2) fuel system damage is never so severe as to prevent control rod insertion when it is
required, (3) the number of fuel rod failures is not underestimated for postulated accidents, and
(4) coolability is always maintained. The NRC staff's review covered fuel system damage
mechanisms, limiting values for important parameters, and performance of the fuel system
during normal operation, AQQs, and postulated accidents. ' The NRC's acceptance criteria are
based on (1) 10 CFR 50.46, insofar as it establishes standards for the calculation of emergency
core cooling system (ECCS) performance and acceptance criteria for that calculated
performance; (2) final GDC-10, insofar as it requires that the reactor core be designed with
appropriate margin to assure that SAFDLs are not exceeded during any condition of normal
operation, including the effects of AOOs; (3) final GDC-27, insofar as it requires that the
reactivity control systems be designed to have a combined capability, in conjunction with poison
addition by the ECCS, of reliably controlling reactivity changes under postulated accident
conditions, with appropriate margin for stuck rods, to assure the capability to cool the core is
maintained; and (4) final GDC-35, insofar as it requires that a system to provide abundant
emergency core cooling be provided to transfer heat from the reactor core following any LOCA.
Specific review criteria are contained in SRP Section 4.2 and other guidance provided in Matrix
8 of RS-001.

Technical Evaluation

[Insert technical evaluation. The technical evaluation should (1) clearly explain why the
propesed changes satisfy each of the requirements in the regulatory evaluation and (2) provide
a clear link to the conclusions reached by the NRC staff, as documented in the conclusion
section.)

Conclusion

The NRC staff has reviewed the licensee's analyses related to the effects of the proposed EPU
on the fuel system design of the fuel assemblies, control systems, and reactor core. The

NRC staff concludes that the licensee has adequately accounted for the effects of the proposed
EPU on the fuel system and demonstrated that (1) the fuel system will not be damaged as a
result of normal operation and AQOs, (2) the fuel system damage will never be so severe as to
prevent control rod insertion when it is required, (3) the number of fuel rod failures will not be
underestimated for postulated accidents, and (4) coolability will always be maintained. Based on
this, the NRC staff concludes that the fuel system and associated analyses will continue to meet
the requirements of 10 CFR 50.48, final GDC-10, GDC-27, and GDC-35 following
implementation of the proposed EPU. Therefore, the NRC staff finds the proposed EPU
acceptable with respect to the fuel system design.

2.8.2 Nuclear Design

Regulatory Evaluation

The NRC staff reviewed the nuclear design of the fuel assemblies, control systems, and reactor
core to ensure that fuel design limits will not be exceeded during normal operation and
anticipated operational transients, and that the effects of postulated reactivity accidents will not
cause significant damage to the RCPB or impair the capability to cool the core. The NRC staff's
review covered core power distribution, reactivity coefficients, reactivity control requirements
and control provisions, control rod patterns and reactivity worths, criticality, burnup, and vessel
irradiation. The NRC’s acceptance criteria are based on (1) final GDC-10, insofar as it requires
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that the reactor core be de&gnedswﬂhnapprdbna ? “fnargin to assure that SAFDLs are not
exceeded during any condition of normal operation, including the effects of AQOs; (2) draft
GDC-8, insofar as it requires that the reactor core be designed so that the overall power
coefﬁ(:lent in the power operating range shall not be posmve GQG;JI 'I—msefa?a&!t

7155612, insofar as |t requires that the core de51gn sha[l ensure that power oscillations
which could cause damage in excess of acceptable fuel damage limits are not possible or
can be readily suppressed; insofaras-itrequiresthatihereastorcore-be-desigredto-assure-
that-powerossillations—which-can-result-in-condiiens-exceeding-SAFDLs-aranotpossible-or
Gan—b&;ehabi%an&{eamlydeteeted-and—suppressed (4) draft GDCs-12 and 13 insofar as
they requure that mstrumentatlon and controls be provided as required to momtor and

ranges; (5) draft GDCs-14 and 15, insofar as they require that the protection system be
designed to initiate the reactivity control systems automatically to prevent or suppress
conditions that could resuit in exceeding acceptable fuel damage limits and to Initiate
operation of ESFs under accident situations;GRG-20-insofar-as-it-requiresthatthe-
protection-sysiem-be-dasignedio-initiate-the reastivity control-sysiems-avtematically-to-assure-
m%wmwmmmmeedmﬁmmn@tm
ehentsimporanite-safety-under-aseidentconditions: (6)
draft GDC-31, insofar as it requires that the reactivity control systems be capable of
sustaining any single malfunction without causing a reactivity transient which could
result in exceeding acceptable fuel damage limits; GDC-25,-insofaras-it-reguires-thatthe-
matfunction-of-the-reactivity-control-systems;-(7) draft GDCs-27 and 28 insofar as they require
that at least two independent reactivity control systems be provided, with both systems
capable of making and holding the core subcritical from any hot standby or hot operating
condition sufficiently fast to prevent exceeding acceptable fuel damage limits; (8) draft
GDCs-29 and 30, insofar as they require that at ieast one of the reactivity control systems
be capable of making and holding the core subcritical under any condition sufficiently
fast to prevent exceeding acceptable fuel damage hmnts @@%-msemmwmmha%

'mméependmeaswweentmksystemsa%pmd
Iamed—ner—mm-pewemhaﬂge& {89)

final GDC-27, insofar as it requires that the reactivity control systems be designed to have a
combined capability, in conjunction with poison addition by the ECCS, of reliably controlling
reactivity changes under postulated accident conditions, with appropriate margin for stuck rods,
to assure the capability to cool the core is maintained; and (810) draft GDC-32, insofar as it
requires that limits, which include considerable margin, be placed on the maximum
reactivity worth of control rods or elements and on rates at which reactivity can be
increased to ensure that the potential effects of a sudden or large change of reactivity
cannot (a) rupture the reactor coolant pressure boundary or (b) disrupt the core, its
support structures, or other vessel internals sufficiently to impair the effectiveness of

emergency core cooling. GDQ@B%WGF&S%FQQHFG&%W@BG&WW&H@F@I—S%%%—Q&

damage-to-the RCPB greaterthanlimited-local-yvieldingrordisturb-the-soreis-support-
structures-oF-otherreactervessetnternals-so-as-te-significantly-impai-the-capability te-cool-the-
core—Specific review criteria are contained in SRP Section 4.3 and other guidance provided in
Matrix 8 of RS-001.

Technical Evaluation

[Insert technical evaluation. The technicai evaluation should {1) clearly explain why the
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proposed changes satisfy each of tF e'reqwremen [ |n 1e requlatory evaluation and (2)
provide a clear link to the conclusmns reached by the NRC staff, as documented in the
conclusion section.]

Conclusion Lo 54 o

The NRC staff has reviewed the licensee's analyses related to the effect of the proposed EPU
on the nuclear design of the fuel assemblies, control systems, and reactor core. The NRC staff
concludes that the licensee has adequately accounted for the effects of the proposed EPU on
the nuclear design and has demonstrated that the fuel design limits will not be exceeded during
normal or anticipated operational transients, and that the effects of postulated reactivity
accidents will not cause significant damage to the RCPB or impair the capability to cool the
core. Based on this evaluation and in coordination with the reviews of the fuel system design,
thermal and hydraulic design, and transient and accident anaiyses, the NRC staff concludes
that the nuclear design of the fuel assemblies, control systems, and reactor core will continue to
meet the applicable requirements of final GDCs-10 and 27, and draft GDCs-7, 8, 12, 13, 14,

18, 27, 28, 29, 30, 31 and 32. GDGCs-10,- 4412132025282/ -and-28-—-Therefore, the
NRC staff finds the proposed EPU acceptable with respect to the nuclear design.

2.8.3 Thermal and Hydraulic Design

Requlatory Evaluation

The NRC staff reviewed the thermal and hydraulic design of the core and the RCS to confirm
that the design (1) has been accomplished using acceptable analytical methods, (2) is
equivalent to or a justified extrapolation from proven designs, (3) provides acceptable margins
of safety from conditions which would lead to fuel damage during normal reactor operation and
ADOs, and (4) is not susceptible to thermal-hydraulic instability. The review also covered
hydraulic loads on the core and RCS components during normal operation and DBA conditions
and core thermal-hydraulic stability under normal operation and anticipated transients without
scram (ATWS) events. The NRC’s acceptance criteria are based on (1) final GDC-10, insofar
as it requires that the reactor core be designed with appropriate margin to assure that SAFDLs
are not exceeded during any condition of normal operation, including the effects of AOOs; and
(2) draft GDC-7, insofar as it requires that the core design shall ensure that power
oscillations which could cause damage in excess of acceptable fuel damage limits are not
possible or can be readily suppressedGDGC-12-insofar-as-it-requires-that the-reastercore-and-
assasciaied conlant-control-and-protection-systerms-badesigned-te-assurethat-power-
oscillations-which-can-resultin-conditions-exceeding SAFDLs-are-not-possible-or-can-raliably-
and-readily-be-detested-and-suppressed. Specific review criteria are contained in SRP Section
4.4 and other guidance provided in Matrix 8 of RS-001.

Technical Evaluation

[Insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and (2)
provide a clear link to the conclusions reached by the NRC staff, as documented in the

conclusion section.]

Conclusion

The NRC staff has reviewed the licensee's analyses related to the effects of the proposed EPU
on the thermal and hydraulic design of the core and the RCS. The NRC staff concludes that the
licensee has adequately accounted for the effects of the proposed EPU on the thermal and
hydraulic design and demonstrated that the design (1) has been accomplished using acceptable
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analytical methods, (2) is [equivalent 1o or a justified-éstrapojation from] proven designs, (3)
provides acceptable margins of safety from conditions thatould lead to fuel damage during
normal reactor operation and AOQOs, and {4) is not susceptible to thermal-hydraulic instability.
The NRC staff further concludes that the licensee has adequately accounted for the effects of
the proposed EPU on the hydraulic loads on the core and RCS components. Based on this, the
NRC staff concludes that the thermal and hydraulic design will continue to meet the
requirements of final GDCs--10 and draft GDC-742 following implementation of the proposed
EPU. Therefore, the NRC staff finds the proposed EPU acceptable with respect to thermal and
hydraulic design.

. 2,84 Emergency Systems
2.8.4.1 Functional Design of Control Red Drive System

Regulatory Evaluation

The NRC staff's review covered the functional performance of the control rod drive system
(CRDS) to confirm that the system can affecteffest a safe shutdown, respond within acceptable
limits during AOOs, and prevent or mitigate the consequences of postulated accidents. The
review also covered the CRDS cooling system to ensure that it will continue to meet its design
requirements. The NRC'’s acceptance criteria are based on (1) draff GDCs-40 and 42, insofar
as they require that protection be provided for ESFs against the dynamic effects that
mlght result from p!ant eqmpment faliures as well as the effects of a LOCA;GRG-4-

memmmmmﬂtwmmammmwmm
maintenance-testing-and-postulated-aseidents; (2) draft GDC-28, insofar as it requires that
the protection system be designed to fail into a safe state; GDG-23-nsefaras-itrequires-
that the-protection-system-be-designediefail-inte-a-safe-state-(3) draft GDC-31, insofar as it
requires that the reactivity control systems be capable of sustaining any single
malfunction without causing a reactivity transient which could result in exceeding
acceptable fuel damage limits;6DE-25;-insofarasitrequires-that the-protection-system-be-
designed{o-assure-that- SAEDLs are not excseded-forany-single-malfuncten-of the-reactivity
contrel-systems: (4) draft GDCs-27 and 28 insofar as they require that at least two
independent reactivity control systems be provided, with both systems capable of
making and holding the core subcritical from any hot standby or hot operating condition
sufficiently fast to prevent exceeding acceptable fuel damage limits; (5) draft GDCs-29
and 30, insofar as they require that at least one of the reactivity control systems be
capable of making and holding the core subcritical under any condition sufficiently fast
to prevent exceeding acceptable fuel damage limits; &BG-26,-insofaras-itrequires-that-
tweo-independentreactivity-control-systems-bo-provided-with-both-systems-capable-of reliably-
contrelling-the-rate-otreactivity shanges-resultingfrorm-planned nermal-power-changes;

(B) GRG-27-insofaras-ibrequires-that-the-reactivity-control-systems-be-daesignedio-have o
sembined-capability-in-senjunction-with-poison-addition-by-the ECCS;-ofreliably-contralling-
reactivity-changes-underpostulated-acsident-condifionswith-appropriate-marginfor-stuckreds;-
to-assure-the-capabiliy-to-coolbe-core-is-maintained-(6) draft GDC-32, insofar as it requires
that limits, which include considerable margin, be placed on the maximum reactivity
worth of control rods or elements and on rates at which reactivity can be increasedto
ensure that the potential effects of a sudden or large change of reactivity cannot (a)
rupture the reactor coolant pressure boundary or (b} disrupt the core, its support
structures, or other vessel internals sufficiently to impair the effectiveness of emergency
core cooling; GDG-28-insefaras-itrequires-thatthereactivity-contrel systems-be-designedte-
assure-thatthe-effecis-of postulatedreactivity-accidenis-can-neitherresultin-damage- to-the-
%F@WQFMMM@MQMWMM&% support-strustures-or-other-
reastorvosselinternals-so-as-to-sighificanth-irnpair-the-capability-to-cootthe core {73 GRG-28;-
insofaras-itrequires-thatthe protection-and-reactivity-contrel systeme-be-designed-o-assure-an
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~and (87) 10
CFR 50 62(0)(3) msofar as lt requn'es that all BWRs have an altemate rod injection (ARI)
system diverse from the reactor trip system, and that the ARI system have redundant scram air
header exhaust valves. Specific re\new crltena are contained in SRP Section 4.6.

X-\

Technical Evaluatlon

[Insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and (2)
provide a clear link to the conclusions reached by the NRC staff, as documented in the

conclusion section.]

Conclusion

The NRC staff has reviewed the licensee’s analyses related to the effects of the proposed EPU
on the functional design of the CRDS. The NRC staff concludes that the licensee has
adequately accounted for the effects of the proposed EPU on the system and demonstrated that
the system’s ability to affecteffest a safe shutdown, respond within acceptable limits, and
prevent or mitigate the consequences of postulated accidents will be maintained following the
implementation of the proposed EPU. The NRC staff further concludes that the licensee has
demonstrated that sufficient cooling exists to ensure the system’s design bases will continue to
be followed upon implementation of the proposed EPU. Based on this, the NRC staff concludes
that the fuel system and associated analyses will continue to meet the requirements of draft
GDCs-28, 27, 28, 28, 30, 31, 32, 40 and 42, GDCs-4.-23-25:-26-2/-28and-28and 10 CFR
50.62(c}{3) followmg implementation of the proposed EPU. Therefore, the NRC staff finds the
proposed EPU acceptable with respect to the functional design of the CRDS.

2.8.4.2 Overpressure Protection During Power Operation

Regulatory Evaluation

Overpressure protection for the RCPB during power operation is provided by relief and safety
valves and the reactor protection system. The NRC staff's review covered relief and safety
valves on the main steamlines and piping from these valves to the suppression pool. The
NRC'’s acceptance criteria are based on (1) draft GDC-8, insofar as it requires that the RCPB
be designed and constructed so as to have an exceedingly low probabtlity of gross
rupture or significant leakage throughout its design lifetime; GbG-15-insefarasitrequires-
that the-RCS-and-assesiated-auxiliany—control-and-protection-systems-be-designed-with-
sufficient-marginte-assure-thatthe-design-conditions-of the- RGRB-are-hot-exceaded-during-any-
sondition-ofnermal-operation-including-AGOs-and (2) draft GDCs-33, 34, and 356BC-34,

insofar as itthey requires that the RCPB be designed with sufficient margin to assure that it
behaves in a nonbrittle manner and that the probability of rapidly propagating fracture is
minimized. Specific review criteria are contained in SRP Section 5.2.2.

Technical Evaluation

[insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and (2)
provide a clear link to the conclusions reached by the NRC staff, as documented in the

conclusion section.]

Conclusion

The NRC staff has reviewed the licensee's analyses related to the effects of the proposed EPU
on the overpressure protection capability of the plant during power operation. The NRC staff
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concludes that the licensee has (1) adequately accounted for the effects of the proposed EPU on
pressurization events and overpressure protection features and (2) demonstrated that the plant
will continue to have sufficient pressure relief capacity to ensure that pressure limits are not
exceeded. Based on this, the NRC staff concludes that the overpressure protection features will
continue to meet draft GDCs-9, 33, 34, and 35 GBGs-45-and-34following implementation of
the proposed EPU. Therefore, the NRC staff finds the proposed EPU acceptable with respect to
overpressure protection during power operation.

2.8.4.3 Reactor Core Isclation Cooling System

Regulatory Evaluation

The reactor core isolation cooling (RCIC) system serves as a standby source of cooling water to
provide a limited decay heat removal capability whenever the main feedwater system is isolated
from the reactor vessel. In addition, the RCIC system may provide decay heat removal
necessary for coping with a station blackout. The water supply for the RCIC system comes
from the condensate storage tank, with a secondary supply from the suppression pool. The
NRC staff's review covered the effect of the proposed EPU on the functional capability of the
system. The NRC's acceptance criteria are based on (1) draft GDC-40 insofar as it requires
that protectlon be provided for ESFs against dynamic effects; GBG-4;-insefaras-Hreguires-
tected-against-dynamic-effests—(2) draft GDC-4, insofar as
reactor facilities shall not share systems or components uniess it is shown safety is not
impaired by the sharing;GBG-5-insofaras-itrequires-that- 8SGs-imporantte-safely-pot-be-
shared-ameng-huslear power-units-unless-tcan-be-domonstrated-that-sharng-willk-retimpairits-
ability-to-perform-ts-safety-funstion-(3) BDG-28-insofaras-itreguires-that- thepretection-and-
reactivity-control-systems-be-designed-to-assure-an-extremely-high-probability-of accomplishing-

their-safety-functions-in-event-obADDs{4)-CDG-33-nsefaras-itrequires-that-a-system-to-
previde-reastorcoolant-makeup-for-protection-againstsmall-breaks-in-the-RCREB-be-provided-so-
the fueldesign-limits-are-net-exececded:{By6DE34-insofaras-ireguiras-thataresidual-heat-
removal-system-be-provided-to-transfer fission-product-decay-heat-and-other-residual-heat-from-
the-roactor-core-at-a-rate-sueh-that- SAEDLs-and-the-desigh-conditions-of the RCRB-are-not-
exceeded:{83) draft GDCs-51 and 57, insofar as they require that piping systems
penetrating containment be designed with appropriate features as necessary to protect
from an accidental rupture outside containment and the capability to periodicaily test the
operability of the isolation valves to determine if valve leakage is within acceptable
limits; GBG-54insofaras-if-requires-that piping-systems-penetrating-eontainment-be-designed-
W&%&MWWM%%MMQ@WMMW
leakage-is-within-acseptablelimits;-and (¥4) 10 CFR 50.63, insofar as it requires that the plant
withstand and recover from an SBO of a specified duration. Specific review criteria are
contained in SRPP Section 5.4.6. :

Technical Evaluation

[Insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and (2)
provide a clear link to the conclusions reached by the NRC staff, as documented in the

conclusion section.] -

Conclusion

The NRC staff has reviewed the licensee's analyses related to the effects of the proposed EPU
on the ability of the RCIC system to provide decay heat removal following an isolation of main
feedwater event and a station blackout event and the ability of the system to provide makeup to
the core following a small break in the RCPB. The NRC staff concludes that the licensee has
adequately accounted for the effects of the proposed EPU on these events and demonstrated
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that the RCIC system will continue o 8fovide sufficie ¥ heat removal and makeup for
these events following implementation of the proposed EPU. Based on this, the NRC staff
concludes that the RCIC system will continue to meet the requirements of draft GDCs-4, 40,
51, and 57, GBGs-4--5:29-33-34-and-b64--and 10 CFR 50.63 following implementation of the
proposed EPU. Therefore, the NRC staff finds the proposed EPU acceptable with respect to
the RCIC system.

" )

2.8.4.4 Residual Heat Removal System

Requlatory Evaluation

The RHR system is used to cool down the RCS following shutdown. The RHR system is
typically a low pressure system which takes over the shutdown cooling function when the RCS
temperature is reduced. The NRC staff's review covered the effect of the proposed EPU on the
functional capability of the RHR system to cool the RCS following shutdown and provide decay
heat removal. The NRC's acceptance criteria are based on (1) draft GDCs-40 and 42, insofar
as they require that protection be provided for ESFs against dynamic effects; and (2)
draft GDC-4, insofar as reactor facilities shall not share systems or components unless it
IS shown safety is not impaired by the sharing. G%%e#a&a&ﬁeqm;es—tha%%@&

whehspemﬂesmqwements—fwnﬂ%systemmSpemﬂc review crltena are contalned in SRP
Section 5.4.7 and other guidance provided in Matrix 8 of RS-001.

Technical Evaluation

[insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and (2)
provide a clear link to the conclusmns reached by the NRC staff, as documented in the

conclusion section.]

Conclusion

The NRC staff has reviewed the licensee's analyses related to the effects of the proposed EPU
on the RHR system. The NRC staff concludes that the licensee has adequately accounted for
the effects of the proposed EPU on the system and demonstrated that the RHR system will
maintain its ability to cool the RCS following shutdown and provide decay heat removal. Based
on this, the NRC staff concludes that the RHR system will continue to meet the requirements of
draft GDCs-4, 40 and 42 GDGs4-5-and-34-following implementation of the proposed EPU.
Therefore, the NRC staff finds the proposed EPU acceptable with respect to the RHR system.

2.8.4.5 Standby Liquid Control System

Regulatory Evaluation

The standby liquid control system (SLCS) provides backup capability for reactivity control
independent of the control rod system. The SLCS functions by injecting a boron solution into
the reactor to effect shutdown. The NRC staff's review covered the effect of the proposed EPU
on the functional capability of the system to deliver the required amount of boron solution info
the reactor. The NRC's acceptance criteria are based on (1) draft GDCs-27 and 28 insofar as
they require that at least two independent reactivity control systems be provided, with
both systems capable of making and holding the core subcritical from any hot standby
or hot operating condition sufficiently fast to prevent exceeding acceptable fuel damage
limits; (2) draft GDCs-29 and 30, insofar as they require that at least one of the reactivity
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contro! systems be capable of making and ho C)re subcritical under any
condition sufficiently fast to prevent exceeding acceptable fuel damage limits; GBG-26+-
insefarasit-requiresthattwo independent-reactivity-control sysiems-of different-design—
pmmpmmwmwmmwmmmwmmwmwmp

peaetwﬁyehangas-uade;-pestu%ated aeeldem-eand;tmswand {3) 10 CFR 50.62(c)}(4), insofar as
it requires that the SLCS be capable of reliably injecting a borated water solution into the
reactor pressure vessel at a boron concentration, boron enrichment, and flow rate that provides
a set level of reactivity control;

CRIGINAL-DESIGN}-that-the-system-initiate-automatically. Specific review criteria are
contained in SRP Section 9.3.5 and other guidance provided in Matrix 8 of RS-001.

Technical Evaluation

[Insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and (2)
provide a clear link to the conclusions reached by the NRC staff, as documented in the

conclusion section.]

Conclusion

The NRC staff has reviewed the licensee’s analyses related to the effects of the proposed EFPU
on the SLCS and concludes that the licensee has adequately accounted for the effects of the
proposed EPU on the system and demonstrated that the system will continue to provide the
function of reactivity control independent of the control rod system following implementation of
the proposed EPU. Based on this, the NRC staff concludes that the SL.CS will continue to meet
the requirements of draft GDCs-27, 28, 29 and 30, 6DGCs-26-and-27-and 10 CFR 50.62(c)(4)
following implementation of the proposed EPU. Therefore, the NRC staff finds the proposed
EPU acceptable with respect to the SLCS.

2.8.5 Accident and Transient Analyses
2.8.56.1.1 Decrease in Feedwater Temperature, Increase in Feedwater Flow,
Increase in Steam Flow, and Inadvertent Opening of a Main Steam

Relief or Safety Valve

Regqulatory Evaluation

Excessive heat removal causes a decrease in moderator temperature which increases core
reactivity and can lead to a power level increase and a decrease in shutdown margin. Any
unplanned power level increase may result in fuel damage or excessive reactor system
pressure. Reactor protection and safety systems are actuated to mitigate the transient. The
NRC staff's review covered (1) postulated initial core and reactor conditions, (2) methods of
thermal and hydraulic analyses, (3) the sequence of events, (4) assumed reactions of reactor
system components, (5) functional and operational characteristics of the reactor protection
system, (6) operator actions, and (7) the results of the transient analyses. The NRC’s
acceptance critetia are based on (1) draft GDC-6, insofar as it requires that the reactor core
be designed to function throughout its design lifetime without exceeding acceptable fuel
damage limits; GRC-10-insofar-asitrequires-thatihe RES-be-designed-with-appropriate-
mmmm%%m%mewwmpmﬁmmmy@@%
with-margin-sufficient-to-ensure-that-the-design-sondition-of the-RERB-are-not-exceeded-duripg-
any-condition-ofnormal-cperation-(32) draft GDCs-14 and 15, insofar as they require that
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the core protection system be desi§nhe tautomatica lly to prevent or suppress
conditions that could result in exceeding acceptable fuel damage limits and that
protection systems be provided for sensing accident situations and initiating the
operation of necessary ESFs GQG—%@—msefapas—Kmatws{haﬁhe«Feaeter preteetien——
sys%em—be-deygne

%%a%pe%a&e%nda&mg#@@s—anéand (43) draft GDC 29 msofar as they reqmre that a
reactivity control system be prowded capable of preventing exceedlng acceptable fuel
damage hmlts : ; :

nermal—epemt{eﬁane%ng A@Qs—SAEDI:s—a;e—net—e*eeeded—Specmc review crlterla are
contained in SRP Section 15.1.1-4 and other guidance provided in Matrix 8 of RS-001.

Technical Evaluation

[Insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and (2)
provide a clear link to the conclusions reached by the NRC staff, as documented in the

conclusion section.]

Conclusion

The NRC staff has reviewed the licensee's analyses of the excess heat removal events
described above and concludes that the licensee's analyses have adequately accounted for
operation of the plant at the proposed power level and were performed using acceptable
analytical models. The NRC staff further concludes that the licensee has demonstrated that the
reactor protection and safety systems will continue to ensure that the SAFDLs and the RCPB
pressure limits will not be exceeded as a result of these events. Based on this, the NRC staff
concludes that the plant will continue to meet the requirements of draft GDCs-6, 14, 15, and 29
GREs-10-15,-20-and-26-following implementation of the proposed EPU. Therefore, the NRC
staff finds the proposed EPU acceptable with respect to the events stated.

2.8.5.2 Decrease in Heat Removal by the Secondary System

2.8.5.2.1 Loss of External Load; Turbine Trip; Loss of Condenser Vacuum;
Closure of Main Steam Isolation Valve; and Steam Pressure
Regulator Failure (Closed)

Reqgulatory Evaluation

A number of initiating events may result in unplanned decreases in heat removal by the
secondary system. These events result in a sudden reduction in steam flow and, consequently,
result in pressurization events. Reactor protection and safety systems are actuated to mitigate
the transient. The NRC staff's review covered the sequence of events, the analytical models
used for analyses, the values of parameters used in the anaiytical models, and the results of the
transient analyses. The NRC's acceptance criteria are based on (1) draft GDC-6, insofar as it
requires that the reactor core be designed to function throughout its design lifetime
without exceeding acceptable fuel damage limits; GBG10insofaras-it-requiresthatthe-
RGS-be-desighed-with-appropriate-margin-to-ensure-that-SAFDLE-are-net-exceeded-during-
normal-operationsHinsluding ADOs - LD-GBG-15-insofar-as Hrequiresthatthe RCSand-its-
WM%W%%@M%%%W%MG@S@#
F » : and (32)
draft GDC 29 msofar as it requ:res that a reactlwty control system be prowded capable
of making the core subcritical under any conditions (including anticipated operational
transients) sufficiently fast to prevent exceeding acceptable fuel damage limits. 6BG-26+
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me#udmg—A@@s-SAEDl:saF&namxseededepecrf C review crlterla are contained in SRP
Section 15.2.1-5 and other guidance provided in Matrix 8 of RS-001.

Technical Evaluation

[Insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and (2}
provide a clear link to the conclusions reached by the NRC staff, as documented in the

conclusion section.]

Conclusion

The NRC staff has reviewed the licensee’s analyses of the decrease in heat removal events
described above and concludes that the licensee's analyses have adequately accounted for
operation of the plant at the proposed power level and were performed using acceptable
analytical models. The NRC staff further concludes that the licensee has demonstrated that the
reactor protection and safety systems will continue to ensure that the SAFDLs and the RCPB
pressure limits will not be exceeded as a result of these events. Based on this, the NRC staff
concludes that the plant will continue to meet the requirements of draft s<GDCs-6 and 29 GBGCs-
10-46--and-26-following implementation of the proposed EPU. Therefore, the NRC staff finds
the proposed EPU acceptable with respect to the events stated.

2.8.5.2.2 Loss of Nonemergency AC Power to the Station Auxiliaries

Regulatory Evaluation

The loss of nonemergency ac power is assumed to result in the loss of all power to the station
auxiliaries and the simultaneous tripping of all reactor coolant circulation pumps. This causes a
flow coastdown as well as a decrease in heat removal by the secondary system, a turbine trip,
an increase in pressure and temperature of the coolant, and a reactor trip. Reactor protection
and safety systems are actuated to mitigate the transient. The NRC staff's review covered

(1) the sequence of events, (2) the analytical model used for analyses, (3) the values of
parameters used in the analytical model, and (4) the results of the transient analyses. The
NRC’s acceptance criteria are based on (1) draft GDC-6, insofar as it requires that the
reactor core be designed to function throughout its design lifetime without exceeding
acceptable fuel damage limits; GRC-10~insofar-as-i-roguires-that the-RGCS-be-designed-with-
appropriate-marginto-ensurethat-SARDLS are-hot exceeded-during-nermal-operations;-
including-AGOs (2} GDC15 Ainsefaras-itrequires-thatthe-RES-and-itsassosiated-auxilians-
systerns-be-dasigned-with-margin-sufficientto-ensure-that the-design-condition-of the-RGCRB-are-
not-exceeded-during-any-sondition-ofnormal-operation-and-(32) draft GDC-29 insofar as it
requires that a reactivity control system be provided capable of making the core
subecritical under any conditions (including anticipated operational transients) sufficiently fast
to prevent exceeding acceptable fuel damage limits. GBG-26-insofaras-trequires-that-a-
reactivity-contioleystem-be-provided-and-be-capable-of-reliably-controliing-the-rate-of reactivity-
shanges-to-ensurethat underconditions-obnormaloperation-incliding-A00s-BAEDLsarenot
exeeeded—*Spec:f ic review criteria are contained in SRP Section 15.2.6 and other guidance
provided in Matrix 8 of RS-001.

Technical Evaluation

[Insert technical evaluation. The technical evaluaticn should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and (2)
provide a clear link to the conclusions reached by the NRC staff, as decumented in the
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conclusion section.]

LAY T RO

Conclusion

The NRC staff has reviewed the licensee’s analyses of the loss of nonemergency ac power to
station auxiliaries event and concludes that the licensee's analyses have adequately accounted
for operation of the plant at the proposed power level and were performed using acceptable
analytical models. The NRC staff further concludes that the licensee has demonstrated that the
reactor protection and safety systems will continue to ensure that the SAFDLs and the RCPB
pressure limits will not be exceeded as a result of this event. Based on this, the NRC staff
concludes that the plant will continue to meet the requirements of draft GDCs-6 and 29GBCs-
48-1-6-and-26-following. implementation of the proposed EPU. Therefore, the NRC staff finds
the proposed EPU acceptable with respect to the loss of nonemergency ac power to station
auxiliaries event.

2.8.5.2.3 Loss of Normal Feedwater Flow

Regulatory Evaluation

A loss of normal feedwater flow could occur from pump failures, valve malfunctions, or a LOOP.
Loss of feedwater flow results in an increase in reactor coolant temperature and pressure which
eventually requires a reactor trip to prevent fuel damage. Decay heat must be transferred from
fuel following a loss of normal feedwater flow. Reactor protection and safety systems are
actuated to provide this function and mitigate other aspects of the transient. The NRC staff's
review covered (1) the sequence of events, (2) the analytical model used for analyses, (3) the
values of parameters used in the analytical model, and (4) the results of the transient analyses.
The NRC’s acceptance criteria are based on (1) draft GDC-6, insofar as it requires that the
reactor core be designed to function throughout its design lifetime without exceeding

acceptable fuel damage limits; GBG-10-insofarasiirequires-that-the-RCS-be-designed-with-
af}prepm&temargm—te ensuse—that—SAEQL—s—are—natexeeeée@éwmg%e#ma! epepaban&

ne%exeeedeéémng—anyeendﬁmeﬁnermal@pemmand (32) d raft GDC 29 msofar as it
requires that a reactivity control system be provided capable of making the core subcritical

under any conditions (including anticipated operational transients) sufficiently fast to prevent
exceeding a(:ceptable fuel damage Ilmlts @QG—?:@ msefams%&equwesihat—amcﬂvﬂvwntr«ek

ensure-that- HM@%GH@M%&G@H@H&&L@BGF&BGH%HGIH&R&A@QS—SAED&S&F&H&%X%&G&G—
Specific review criteria are contained in SRP Section 15.2.7 and other guidance provided in
Matrix 8 of RS-001.

Technical Evaluation

[Insert technical evaluation. The technical evaluation should {1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and (2)
provide a clear link to the conclusions reached by the NRC staff, as documented in the

conclusion section.]

Conclusion

The NRC staff has reviewed the licensee’s anaiyses of the loss of hormal feedwater flow event
and concludes that the licensee’s analyses have adequately accounted for operation of the
plant at the proposed power level and were performed using acceptable analytical models. The
NRC staff further concludes that the licensee has demonstrated that the reactor protection and
safety systems will continue to ensure that the SAFDLs and the RCPB pressure limits will not be
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exceeded as a result of the loss of normal feedwater:flgw:,:Based on this, the NRC staff
concludes that the plant will continue to meet the requirements of draft GDCs-6 and 29GBGCs-
19-45and-26-following implementation of the proposed EPU. Therefore, the NRC staff finds
the proposed EPU acceptable with respect to the loss of normal feedwater flow event.

2.8.56.3 Decrease in Reactor Coolant System Flow

2.8.6.3.1 loss of Forced Reactor Coolant Flow

Requlatory Evaluation

A decrease in reactor coolant flow occurring while the plant is at power could result in a
degradation of core heat transfer. An increase in fuel temperature and accompanying fuel
damage could then result if SAFDLs are exceeded during the transient. Reactor protection and
safety systems are actuated to mitigate the transient. The NRC staff's review covered (1) the
postulated initial core and reactor conditions, (2) the methods of thermal and hydraulic analyses,
{3) the sequence of events, (4) assumed reactions of reactor systems components, (5) the
functional and operational characteristics of the reactor protection system, (6) operator actions,
and (7) the resulits of the transient analyses. The NRC’s acceptance criteria are based on (1)
draft GDC-B, insofar as it requires that the reactor core be designed to function
throughout its design lifetime without exceeding acceptable fuel damage limits; GBc-16-
insefaras-it-requires-that-the RCS-be-designed-with-appropriate-margindo-ensure-that-SARDLs-
are-potexceoded-during-nermaloperations-including-ADOs{2}-GDG-15insofar-as-itrequires-
thﬁ%heﬂ@%em@%ssema@&awlwsyﬁem&beﬂemgm@w&#m&gn&uﬁmenﬁeenm@

eperation-and-(32) draft GDC- 29 1nsofar as it requ1res that a reactw:ty control system be
provided capable of making the core subecritical under any conditions {including anticipated
operational transients) sufficiently fast to prevent exceeding acceptable fuel damage

limits GDE-26-insefaras-treguires-that-areastivity-contrelsystem-be-provided,-and-be-capable
ofreliably-controlling-the-rate- ef—;eaeww changes-to-ensure-that-under-condifions-ef-nermal-
operation—inciudi exceeded: Specific review criteria are contained in
SRP Section 15.3.1- 2 and other guidance provided in Matrix 8 of RS-001.

Technical Evaluation

[Insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and (2)
provide a clear link to the conclusions reached by the NRC staff, as documented in the

conclusion section.]

Conclusion

The NRC staff has reviewed the licensee’s analyses of the decrease in reactor coolant flow
event and concludes that the licensee's analyses have adequately accounted for operation of
the plant at the proposed power level and were performed using acceptable analytical models.
The NRC staff further concludes that the licensee has demonstrated that the reactor protection
and safety systems will continue to ensure that the SAFDLs and the RCPB pressure limits will
not be exceeded as a result of this event. Based on this, the NRC staff concludes that the plant
will continue to meet the requirements of draft GDCs-6, and 29 GBCs-10-15;-and-26following
implementation.of the proposed EPU. Therefore, the NRC staff finds the proposed EPU
acceptable with respect to the decrease in reactor coolant flow event.

2.8.5.3.2 Reactor Recircuiation Pump Rotor Seizure and Reactor Recirculation
Pump Shaft Break
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Requlatory Evaluation

The events postulated are an instantaneous seizure of the rotor or break of the shatft of a
reactor recirculation pump. Flow through the affected loop is rapidly reduced, leading to a
reactor and turbine trip. The sudden decréase in core coolant flow while the reactor is at power
results in a degradation of core heat transfer which could result in fuel damage. The initial rate
of reduction of coolant flow is greater for the rotor seizure event. However, the shaft break
event permits a greater reverse flow through the affected loop later during the transient and,
therefore, results in a lower core flow rate at that time. In either case, reactor protection and
safety systems are actuated to mitigate the transient. The NRC staff's review covered (1) the
postulated initial and long-term core and reactor conditions, {2) the methods of thermal and
hydraulic analyses, (3) the sequence of events, (4) the assumed reactions of reactor system
components, (5) the functional and operational characteristics of the reactor protection system,
(6) operator actions, and (7) the results of the transient analyses. The NRC’s acceptance
criteria are based on (1) final GDC-27, insofar as it requires that the reactivity control systems
be designed to have a combined capability, in conjunction with poison addition by the ECCS, of
reliably controlling reactivity changes under postulated accident conditions, with appropriate
margin for stuck rods, to assure the capability to cool the core is maintained; (2) draft GDC-32,
insofar as it requires that limits, which include considerable margin, be placed on the
maximum reactivity worth of control rods or elements and on rates at which reactivity
can be increased to ensure that the potential effects of a sudden or large change of
reactivity cannot {a) rupture the reactor coolant pressure boundary or (b} disrupt the
core, its support structures, or other vessel infernals sufficiently to impair the
effectiveness of emergency core cooling; GBG-28-insofaras-itrequires-that the-reastivity-
contrel-systems-be-desighed-te-assure-that-the-effecis-of poestulated-reastivitv-acsidentssan-
netherresultindamage to-the RCPB-greater than limited-localyieldingnor-disturb-the core;-its-
, ) | i . e 4 o

suppor-structures-or-eth

seotHthe-cererand (3) draft GDCs-33, 34, and 35, insofar as they require that the RCPB be
designed with margin sufficient to assure that, under specified conditions, it will behave
in a non- brlttle manner and the probablhty of rapldly propagating fractures is minimized.

pr@pagahngira@tmem#mm&e@&pemf C review crlterla are contamed in SRP Sectlon 15.3.3-
4 and other guidance provided in Matrix 8 of RS-001.

Technical Evaluation

[Insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and (2)
provide a clear link to the conclusions reached by the NRC staff, as documented in the

conclusion section.]

Conclusion

The NRC staff has reviewed the licensee’s analyses of the sudden decrease in core coolant
flow events and concludes that the licensee’s analyses have adequately accounted for
operation of the plant at the proposed power level and were performed using acceptable
analytical models. The NRC staff further concludes that the licensee has demonstrated that the
reactor protection and safety systems will continue to ensure that the ability to insert control
rods is maintained, the RCPB pressure limits will not be exceeded, the RCPB will behave in a
nonbrittle manner, the probability of propagating fracture of the RCPB is minimized, and
adequate core cooling will be provided. Based on this, the NRC staff concludes that the plant
will continue to meet the requirements of final GDC-27 and draft GDCs-32, 33, 34, and 35
GbCs27-28ard 314-following implementation of the proposed EPU. Therefare, the NRC staff
finds the proposed EPU acceptable with respect to the sudden decrease in core coolant flow
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events.
2.8.5.4 Reactivity and Power Distribution Anomalies

2.8.5.4.1 Uncontrolled Control Rod Assembly Withdrawal from a Subcritical or
Low Power Startup Condition

Requiatory Evaluation

An uncontrolled control rod assembly withdrawal from subcritical or low power startup conditions
may be caused by a malfunction of the reactor control or rod control systems. This withdrawal
will uncontrollably add positive reactivity to the reactor core, resuiting in a power excursion. The
NRC staff's review covered (1) the description of the causes of the transient and the transient
itself, (2) the initial conditions, (3) the values of reactor parameters used in the analysis, {(4) the
analytical methods and computer codes used, and (5) the results of the transient analyses. The
NRC's acceptance criteria are based on (1) final GDC-10, insofar as it requires that the RCS be
designed with appropriate margin to ensure that SAFDLs are not exceeded during normal
operations, including AOOs; (2) draft GDCs-~14 and 15, insofar as they require that the core
- protection systems be designed to act automatically to prevent or suppress conditions
that could result in exceeding acceptable fuel damage limits and that protection systems
be provided for sensing accident situations and initiating the operation of necessary
ESFs; GDG-20,-insofar-as-itreguires-that-thereacter-protestion-system-be desighed-ioipitiate-
adtematically-the-operation-ofappropriate-systemsincludin ivity-controlsystems to-
ensure-that-SAEDLs-are-notexceeded-as-a-result-6f-AOOs-and (3) draft GDC-31, insofar as it
requires that the reactivity control systems be capahie of sustaining any single
malfunction without causing a reactivity transient which could result in exceeding
acceptable fuel damage I:mlts GDG—Z&A%Q*&P&H%%&&&-M@&GH@H%@W

%#@WSpelelc review crlterla are contalned in SRP Section 15. 4 1 and other
guidance provided in Matrix 8 of RS-001.

Technical Evaluation

[Insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and {2)
provide a clear link to the conclusions reached by the NRC staff, as documented in the

conclusion section.]

Conclusion

The NRC staff has reviewed the licensee's analyses of the uncontrolled control rod assembly
withdrawal from a subcritical or low power startup condition and concludes that the licensee’s
analyses have adequately accounted for the changes in core design necessary for operation of
the plant at the proposed power level. The NRC staff also concludes that the licensee's
analyses were performed using acceptable analytical models. The NRC staff further concludes
that the licensee has demonstrated that the reactor protection and safety systems will continue
to ensure the SAFDLs are not exceeded. Based on this, the NRC staff concludes that the plant
will continue to meet the requirements of final GDC-10 and draft GDCs-14, 15, and 316BCs-
10,-20-and-25-fallowing implementation of the proposed EPU. Therefare, the NRC staff finds
the proposed EPU acceptable with respect to the uncontrolled control rod assembly withdrawal
from a subcritical or low power startup condition.

2.8.5.4.2 Uncontrolled Control Rod Assembly Withdrawal at Power

Requlatory Evaluation
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An uncontrolled control rod assembly wer may be caused by a malfunction of
the reactor control or rod control systemsy _This withdrawalwill. uncontrollably add positive -
reactivity to the reactor core, resulting in a power excursion. The NRC staff's review covered
(1} the description of the causes of the AQO and the descrlpﬂon of the event itself, (2) the initial
conditions, (3) the values of reactor parameters used in the analysis, (4) the analytical methods
and computer codes used, and (5) the results of the associated analyses. The NRC's
acceptance criteria are based on (1) final GDC-10, insofar as it requires that the RCS be
designed with appropriate margin to ensure that SAFDLs are not exceeded during normal
operations, including AOQOs; draft GDCs-14 and 16, insofar as they require that the core
protection systems be designed to act automatically to prevent or suppress conditions
that could result in exceeding acceptable fuel damage limits and that protection systems
be provided for sensing accndent situations and initiating the operation of necessary
ESFs; 6BG-20;,
;nwmwym%&thammwmmnwﬂemme&gned;e%ateautema&sawme
eperation-ofapproprate systems-inshuding-the reactivity-controlsystemsto-ensure-that
SARDLs-are-net-excecded-as-atesultof AOOs-and (3) draft GDC-31, insofar as it requires
that the reactivity control systems be capable of sustaining any single malfunction without
causing a reactivity transient which could result in exceeding acceptable fuel damage
limits. 6GDG-25-insofar-as-itrequires-that-the-pretection-system-be designed to-assare-that
SAREBLs-are-not-exseededforany-single-malfunstion-of- the reastivity-contrel-systems—Specific
review criteria are contained in SRP Section 15.4.2 and other guidance provided in Matrix 8 of
RS-001.

Technical Evaluation

[Insert technical evaluation. The technical evaluation should {1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and (2)
provide a clear link to the conclusions reached by the NRC staff as documented in the

conclusion section.] o

Conclusion

The NRC staff has reviewed the licensee's analyses of the uncontrolled control rod assembly
withdrawal at power event and concludes that the licensee’s analyses have adequately
accounted for the changes in core design required for. operation of the plant at the proposed
power level, The NRC staff also concludes that the Iicensee s analyses were performed using
acceptable analytical models. The NRC staff further'concludes that the licensee has
demonstrated that the reactor protection and safety systems will continue to ensure the SAFDLs
are not exceeded. Based on this, the NRC staff concliides that the plant will continue to meet
the requirements of final GDC-10 and draft GDCs-14, 15, and 31 6bGs-48,-20and-25-
following implementation of the proposed EPU. Therefore, the NRC staff finds the proposed
EPU acceptable with respect to the uncontrolied control rod assembly withdrawal at power.

2.8.5.4.3 Startup of a Recirculation Loop at an lncorrect Temperature and Flow
Controller Malfunction Causing an Increase in ‘Core Fiow Rate

Regulatery Evaluation

A startup of an inactive loop transient may result in either an increased core flow or the
introduction of cooler water into the core. This event causes an increase in core reactivity due
to decreased moderator temperature and core void fraction. The NRC staff's review covered
(1) the sequence of events, (2) the analytical model, (3) the values of parameters used in the
analytical model, and (4) the results of the transient analyses. The NRC's acceptance criteria
are based on (1) final GDC-10, insofar as it requires that the RCS be designed with appropriate
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margin to assure that SAFDLs are not exceeded during any condition of normal operation,
including the effects of AOOs; (2) draft GDCs-14 and 15, insofar as they require that the core
protection systems be designed to act automatically to prevent or suppress conditions
that could result in exceeding acceptable fuel damage limits and that protection systems
be provided for sensing accident situations and initiating the operation of necessary
ESFs;GD0-20 insofar-as-trequires-that-the-protection-system-be designed-te-initiate-
automatically the-operation-of-appropdate-sysiems-to-enswre that SAFDLsare-not-exceeded-as-
&WW&%%W&WW@&M@%
assosiated-auxiliary-systems-be-designed-with-margin-sufficientto-ensure-that the-design-
condition-of-the RCRB-are-net-exceeded-during-ACOs; (43) draft GDC-32, insofar as it
requires that limits, which include considerable margin, be placed on the maximum
reactivity worth of control rods or elements and on rates at which reactivity can be
increased to ensure that the potential effects of a sudden or large change of reactivity
cannot (a) rupture the reactor coolant pressure boundary or {b) disrupt the core, its
support structures, or other vessel internals sufficiently to impair the effectiveness of
emergency core cooling; GBG--28-insefaras-itreguires-that the-reastivity-sontrol systems-be-
dasighed-to-assure-that the-effects-oipostulated-reastivity-accidentscan-neitherresultin-
damage-to-the RCRB greater thanlimited-Jocalyieldingror-disturb-the-core-its-subpert- ,
struetures—or-other reactorvesselinternals-so-as-to-sighificanty-irmpal-the-capability-to-csetthe-
care;-and-(84) draft GDC-29, insofar as it requires that at least one of the reactivity control
systems be capable of making the core subcritical under any condition sufficiently fast to
prevent exceading acceptable fuel damage limits. GBE-28-insofar-as-itrequires-thata-
reactivity-control-system be-provided-and-be-capable-of reliably-controlling-the-rate-of reastivity-
changes-{o-ehsure-thatunderconditions-of-nermal-eperation-inchiding-ACO s, SAFDLs-are-net-
exceeded—Specific review criteria are contained in SRP Section 15.4.4-5 and other guidance
provided in Matrix 8 of RS-001.

Technical Evaluation

[Insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and (2)
provide a clear link to the conclusions reached by the NRC staff as documented in the

conclusion section.]

Conclusion

The NRC staff has reviewed the licensee’s analyses of the increase in core flow event and
concludes that the licensee’s analyses have adequately accounted for operation of the plant at
the proposed power level and were performed using acceptable analytical models. The

NRC staff further concludes that the licensee has demonstrated that the reactor protection and
safety systems will continue to ensure that the SAFDLs and the RCPB pressure limits will not be
exceeded as a result of this event. Based on this, the NRC staff concludes that the plant will
continue to meet the requirements of final GDC-10 and draft GDCs-14, 15, 29, and 32 GRGCs-
A0:-1520-26,-and-28-following implementation of the proposed EPU. Therefore, the NRC

staff finds the proposed EPU acceptable with respect to the increase in core flow event.

2.8.5.4.4 Spectrum of Rod Drop.Accidents

Regulatory Evaluation

The NRC staff evaluated the consequences of a control rod drop accident in the area of reactor
physics. The NRC staff's review covered the occurrences that lead to the accident, safety
features designed to limit the amount of reactivity available and the rate at which reactivity can
be added to the core, the analytical model used for analyses, and the results of the analyses.
The NRC'’s acceptance criteria are based on draft GDC-32, insofar as it requires that limits,
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which include considerable margin; be on the maximum reactivity worth of
control rods or elements and on rates at which reactivity can be increased to ensure that
the potential effects of a sudden or large change of reactivity cannot (a) rupture the
reactor coolant pressure boundary,or (b) disrupt the core, its support structures, or other
vessel mtemals sufflmently to im palr the effectlveness of’ emergency core coolmg GBe-

WMemmedeMHmmWM%mm
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—Specific review criteria are contained in
SRP Section 15.4.9 and ather guidance provided in Matrix 8 of RS-001.

Technical Evaluation

[Insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and (2)
provide a clear link to the conclusions reached by the NRC staff, as documented in the

conclusion section.]

Conclusion

The NRC staff has reviewed the licensee's analyses of the rod drop accident and concludes that
the licensee's analyses have adequately accounted for operation of the plant at the proposed
power level and were performed using acceptable analytical models. The NRC staff further
concludes that the licensee has demonstrated that appropriate reactor protection and safety
systems will prevent postulated reactivity accidents that could (1) result in damage to the RCPB
greater than limited local yielding, or (2) cause sufficient damage that would significantly impair
the capability to cool the core. Based on this, the NRC staff concludes that the plant will
continue to meet the requirements of draft GDC-326DG-28 following implementation of the
EPU. Therefore, the NRC staff finds the proposed EPU acceptable with respect to the rod drop
accident.

2.8.5.5 Inadvertent Operation of ECCS or Malfunction that Increases Reactor
Coolant Inventory

Regulatory Evaluation

Equipment malfunctions, operator errors, and abnormal occurrences could cause unplanned
increases in reactor coolant inventory. Depending on the temperature of the injected water and
the response of the automatic control systems, a power level increase may result and, without
adequate controls, could lead to fuel damage or overpressurization of the RCS. Alternatively, a
power level decrease and depressurization may result. Reactor protection and safety systems
are actuated to mitigate these events. The NRC staff's review covered (1) the sequence of
events, (2) the analytical model used for analyses, (3) the values of parameters used in the
analytical model, and (4) the results of the transient analyses. The NRC's acceptance criteria
are based on (1) final GDC-10, insofar as it requires that the RCS be designed with appropriate
margin to ensure that SAFDLS are not exceeded during normal operatlons including AOOS &

A@@smand (32) draft GDCs-29 msofar as 1t requ1res that at Ieast one of the reactiwty
control systems be capable of making the core subcritical under any condition
sufﬂmently fast to prevent exceedmg acceptable fuel damage limits. GDG—%@—msefapa&\‘t-

Fate WMW@MHQ%&&@%&&MWH@H@RW&Q@M@Q@MMG
BAFDLs-are-net-exeeeded-—Specific review criteria are contained in SRP Section 15.5.1-2 and
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other guidance provided in Matrix 8 of RS-001.

Technical Evaluation

[Insert technical evaluation. The technical evaluation shouid (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaiuation and (2) provide
a clear link to the conclusions reached by the NRC staff, as documented in the conclusion
section.]

Conclusion

The NRC staff has reviewed the licensee’s analyses of the inadvertent operation of ECCS or
malfunction that increases reactor coolant inventory and concludes that the licensee’s analyses
have adequately accounted for operation of the plant at the proposed power level and were
performed using acceptable analytical models. The NRC staff further concludes that the
licensee has demonstrated that the reactor protection and safety systems will continue to
ensure that the SAFDLs and the RCPB pressure limits will not be exceeded as a result of this
event. Based on this, the NRC staff concludes that the plant will continue to meet the
requirements of final GDC-10, and draft GDC-29CDGs-10,-15,-ang-28-following implementation
of the proposed EPU. Therefore, the NRC staff finds the proposed EPU acceptable with
respect to the inadvertent operation of ECCS or malfunction that increases reactor coolant
Inventory.

2.8.5.6 Decrease in Reactor Coolant Inventory

2.8,56.1 Inadvertent Opening of a Pressure Relief Valve

Regulatory Evaluation

The inadvertent opening of a pressure relief valve results in a reactor coolant inventory
decrease and a decrease in RCS pressure. The pressure relief valve discharges into the
suppression pool. Normally there is no reactor trip. The pressure regulator senses the

RCS pressure decrease and partially closes the turbine control valves (TCVs) to stabilize the
reactor at a lower pressure. The reactor power settles out at nearly the initial power level. The
coolant inventory is maintained by the feedwater control system using water from the
condensate storage tank via the condenser hotwell. The NRC staff's review covered (1) the
sequence of events, (2) the analytical model used for analyses, (3) the values of parameters
used in the analytical model, and {(4) the results of the transient analyses. The NRC's
acceptance criteria are based on (1) final GDC-10, insofar as it requires that the RCS be
designed with appropriate margin to ensure that SAFDLs are not exceeded during normal
operations, including AOOSs; (2)-GDC-15-insofaras-itrequires-that the-RCS-and-its-assosiated-
auxiliary-systems-be-designed-with-margin-sufficient-lo-ensure-that-the-design-cenditions-of the-
RCPB.are-not-exceeded-during-A00s~and (32) draft GDC-29 insofar as it requires that a
reactivity control system be provided capable of making the core subcritical under any
conditions (including anticipated operational transients) sufficiently fast to prevent exceeding
acceptable fuel damage limits. GQG—Z@—msefapayHequweﬂhat—a—Feae#wty—eemmLsys%em

review crltena are contamed in SRP Sectlon 15 6. 1 and other gmdance provided i m Matrix 8 of
RS-001.

Technical Evaluation

[Insert technical evaluation. The technical evaluation should (1) clearly explain why the
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proposed changes satisfy each of tiTe reqfnremen s inti e regulatory evaluation and (2)

provide a clear link {o the conclusions reached by the NRC staff, as documented in the
conclusion section.] '

Conclusion

The NRC staff has reviewed the licensee’s analyses of the inadvertent opening of a pressure
relief valve event and concludes that the licensee's analyses have adequately accounted for
operation of the plant at the proposed power level and were performed using acceptable
analytical models. The NRC staff further concludes that the licensee has demonstrated that the
reactor protection and safety systems will continue to ensure that the SAFDLs and the RCPB
pressure limits will not be exceeded as a result of this event. Based on this, the NRC staff
concludes that the plant will continue to meet the requirements of final GDC-10 and draft GDC-
29 GBbGs-10-16and-26-following implementation of the proposed EPU. Therefore, the NRC
staff finds the proposed EPU acceptable with respect to the inadvertent opening of a pressure
relief valve event.

2.8.5.6.2 Emergency Core Cooling System and Loss-of-Coolant Accidents

Regulatory Evaluation

LOCAs are postulated accidents that would result in the loss of reactor coolant from piping
breaks in the RCPB at a rate in excess of the capability of the normal reactor coolant makeup
system to replenish it. Loss of significant quantities of reactor coolant would prevent heat
removal from the reactor core, unless the water is replenished. The reactor protection and
ECCS systems are provided to mitigate these accidents. The NRC staff's review covered
(1) the licensee's determination of break locations and break sizes; (2) postulated initial
conditions; (3) the sequence of events; (4) the analytical model used for analyses, and
calculations of the reactor power, pressure, flow, and temperature transients; (5) calculations of
peak cladding temperature, total oxidation of the cladding, total hydrogen generation, changes
in core geometry, and long-term cooling; (6) functional and operational characteristics of the
reactor protection and ECCS systems; and (7) operator actions. The NRC’s acceptance criteria
are based on (1) 10 CFR § 50.46, insofar as it establishes standards for the calculation of
ECCS performance and acceptance criteria for that calculated performance; (2) 10 CFR
Part 50, Appendix K, insofar as it establishes required and acceptable features of evaluation
models for heat removal by the ECCS after the blowdown phase of a LOCA, (3) draft GDCs-40
and 42, insofar as they require that protection be provided for ESFs against the dynamic
effects that might result from plant equipment failures, as well as the effects of a LOCA;
GBG-4; msefares#ﬁquweﬁmatssgympenanﬁ%afawemmtedagams#éynam%ﬁeﬁs
né-}emda—s%h—as#w&ewseﬂ#ng—#em—wa&e#hammepg-)

Gembmed %pa@ht%m%nmhemw%hp@madd%n@%h&%@@%%ehaé&mnﬁemg-
reactivity-changes-under postulated-ascldent-conditionrswith-appropriate-margin-forstuckrods
Msswﬂh%alaﬂqty-teae@the-eepwwnam&aned—and (&84) final GDC-35, insofar as it
requires that a system to provide abundant emergency core cooling be provided to transfer
heat from the reactor core following any LOCA at a rate so that fuel clad damage that could
interfere with continued effective core cooling will be prevented. Specific review criteria are
contained in SRP Sections 6.3 and 15.6.5 and other guidance provided in Matrix 8 of RS-001.

Technical Evaluation

[Insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and (2)
provide a clear link to the conclusions reached by the NRC staff, as documented in the

conclusion section.]
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Conclusion

The NRC staff has reviewed the licensee's analyses of the LOCA events and the ECCS. The
NRC staff concludes that the licensee’s analyses have adequately accounted for operation of
the plant at the proposed power level and that the analyses were performed using acceptabie
analytical models. The NRC staff further concludes that the licensee has demonstrated that the
reactor protection system and the ECCS will continue to ensure that the peak cladding
temperature, total oxidation of the cladding, total hydrogen generation, and changes in core
geometry, and long-term cooling will remain within acceptable limits. Based on this, the

NRC staff concludes that the plant will continue to meet the requirements of final GDC-35 and
draft GDCs-40 and 42, GBCs4,-27-35~and 10 CFR 50.46 following implementation of the
proposed EPU. Therefore, the NRC staff finds the proposed EPU acceptable with respect to the
LOCA.

2.8.5.7 Anticipated Transients Without Scrams

Regulatory Evaluation

ATWS is defined as an AQO followed by the failure of the reactor portion of the protection
system specified in draft GDCs-14 and 15.8BC-20. The regulation at 10 CFR 50.62 requires
that:

s each BWR have an AR! system that is designed to perform its function in a reliable
manner and be independent (from the existing reactar trip system) from sensor output to
the final actuation device.

s each BWR have a standby liquid control system (SLCS) with the capability of injecting
into the reactor vessel a borated water solution with reactivity control at least equivalent
to the control obtained by injecting 86 gpm of a 13 weight-percent sodium pentaborate
decahydrate solution at the natural boron-10 isotope abundance into a 251-inch inside
diameter reactor vessel. The system initiation must be automatic.

s each BWR have equipment to trip the reactor coolant recirculation pumps automatically
under conditions indicative of an ATWS,

The NRC staff's review was conducted to ensure that (1) the above requirements are met,

(2) sufficient margin is available in the setpoint for the SLCS pump discharge relief valve such
that SLCS operability is not affected by the proposed EPU, and (3) operator actions specified in
the plant's Emergency Operating Procedures are consistent with the generic emergency
procedure guidelines/severe accident guidelines (EPGs/SAGs), insofar as they apply to the plant
design. In addition, the NRC staff reviewed the licensee’'s ATWS analysis to ensure that

(1) the peak vessel bottom pressure is less than the ASME Service Level C limit of 1500 psig;
(2) the peak clad temperature is within the 10 CFR 50.46 limit of 2200 °F; (3) the peak
suppression pool temperature is less than the design limit; and (4) the peak containment
pressure is less than the containment design pressure. The NRC staff also evaluated the
potential for thermal-hydraulic instability in conjunction with ATWS events using the methods
and criteria approved by the NRC staff. For this analysis, the NRC staff reviewed the limiting
event determination, the sequence of events, the analytical model and its applicability, the
values of parameters used in the analytlcal model and the results of the analyses. Jnsed—thc-,k

MW%&WW@&MQ&WQ@W&%W
eperating-conditions-fer-the-propesed-ERU-]-Review guidance is provided in Matrix 8 of RS-
001.
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Technical Evaluation

M,

[Insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and (2)
provide a clear link to the conclusions reached by the NRC staff, as documented in the

conclusion section.]

Conclusion ‘

The NRC staff has reviewed the information submitted by the licensee related to ATWS and
concludes that the licensee has adequately accounted for the effects of the proposed EPU on
ATWS. The NRC staff concludes that the licensee has demonstrated that ARI, SLCS, and
recirculation pump trip systems have been installed and that they will continue to meet the
requirements of 10 CFR 50.62 and the analysis acceptance criteria following implementation of
the proposed EPU. Therefore, the NRC staff finds the proposed EPU acceptable with respect to
ATWS,

2.8.6 Fuel Storage
2.8.6.1 New Fuel Storage

Regulatory Evaluation

Nuclear reactor plants include facilities for the storage of new fuel. The quantity of new fuel to
be stored varies from plant to plant, depending upon the specific design of the plant and the
individual refueling needs. The NRC staff's review covered the ability of the storage facilities to
maintain the new fuel in a subcritical array during all credible storage conditions. The review
focused on the effect of changes in fuel design on the analyses for the new fuel storage facilities.
The NRC's acceptance criteria are based on draft GDC-86BbG-62, insofar as it requires the
prevention of criticality in fuel storage systems by physical systems or processes, preferably
utilizing geometrically safe configurations. Specific review criteria are contained in

SRP Section 9.1.1.

Technical Evaluation

[Insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and (2)
provide a clear link to the conclusions reached by the NRC staff, as documented in the

conclusion section.]

Conclusion

The NRC staff has reviewed the licensee’s analyses related to the effect of the new fuel on the
analyses for the new fuel storage facilities and concludes that the new fuel storage facilities will
continue to meet the requirements of draft GDC-66 following implementation of the proposed

EPU. Therefore, the NRC staff finds the proposed EPU acceptable with respect to the new fuel
storage.

2.8.6.2 Spent Fuel Storage

Regulatory Evaluation

Nuclear reactor plants include storage facilities for the wet storage of spent fuel assemblies. The

safety function of the spent fuel pool and storage racks is to maintain the spent fuel assemblies

in a safe and subcritical array during all credible storage conditions and to provide a safe means
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of loading the assembilies into shipping casks. s review covered the effect of the
proposed EPU on the criticality analy31s (e.g., reactivity of the spent fuel storage array and
boraflex degradation or neutron poiscn efficacy). The NRC's acceptance criteria are based on
(1) draft GDC-40GBG4, insofar as it requires that protection be provided for engineered
safety features against the dynamic effects and missiles that might result from plant
equipment failuresinsefar-as-itrequires-that- S5Cs-imporant-to-safety-be-designed-to-
accommedate-the-effects of and-ie-be-compatiblewith-the-environmental-conditions-asseciated-
with-nermal-operationmaintenancertestingand postulated acsidents, and (2) draft GDC-
66D6-682, insofar as it requires that criticality in the fuel storage systems be prevented by
physical systems or processes, preferably by use of geometrically safe configurations. Specific
review criteria are contained in SRP Section 9.1.2.

Technical Evaluation

[Insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and (2)
provide a clear link to the conclusions reached by the NRC staff, as documented in the

conclusion section.]

Conclusion

The NRC staff has reviewed the licensee’s analyses related to the effects of the proposed EPU .
on the spent fuel storage capability and concludes that the licensee has adequately accounted
for the effects of the proposed EPU on the spent fuel rack temperature and criticality analyses.
The NRC staff also concludes that the spent fuel pool design will continue to ensure an
acceptably low temperature and an acceptable degree of subcriticality following implementation
of the proposed EPU. Based on this, the NRC staff concludes that the spent fuel storage
facilities will continue to meet the requirements of draft GDCs-40 and 66GDCs4-and 62

following implementation of the proposed EPU. Therefore, the NRC staff finds the proposed
EPU acceptable with respect to spent fuel storage.

T AL dition et ReviewAreas-{Reactor- Systems)]
HnsertR Evaluation. Technical-E ion—and-Conciusi , ]

2.9 Source Terms and Radiological Consequences Analyses

2.9.1 Source Terms for Radwaste Systems Analyses

Regulatory Evaluation

The NRC staff reviewed the radioactive source term associated with EPUs to ensure the
adequacy of the sources of radioactivity used by the licensee as input to calculations to verify
that the radioactive waste management systems have adequate capacity for the treatment of
radioactive liquid and gaseous wastes. The NRC staff's review included the parameters used to
determine (1) the concentration of each radionuclide in the reactor coolant, (2) the fraction of
fission product activity released to the reactor coolant, (3) concentrations of all radionuclides
other than fission products in the reactor coolant, (4) leakage rates and asscciated fluid activity
of all potentially radioactive water and steam systems, and (5) potential sources of radioactive
materials in effluents that are not considered in the plant's Updated Final Safety Analysis Report
related to liquid waste management systems and gaseous waste management systems. The
NRC's acceptance criteria for source terms are based on (1) 10 CFR Part 20, insofar as it
establishes requirements for radioactivity in liguid and gaseous effluents released to
unrestricted areas; (2} 10 CFR Part 50, Appendix |, insofar as it establishes numerical guides for
design objectives and limiting conditions for operation o meet the “as low as is reasonably
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achievable” criterion; and (3) draft GIX 06 h 5 it requires that the plant design
include means to control the release of radioactive effluents Specific review criteria are
contained in SRP Section 11.1.

Technical Evaluation

[Insert technical evaluation. The technical evaluation should {1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and

(2) provide a clear link to the conclusions reached by the NRC staff, as documented in
the conclusion section.]

Conclusion

The NRC staff has reviewed the radicactive source term associated with the proposed EPU and
concludes that the proposed parameters and resultant composition and quantity of
radionuclides are appropriate for the evaluation of the radioactive waste management systems.
The NRC staff further concludes that the proposed radioactive source term meets the
requirements of 10 CFR Part 20, 10 CFR Part 50, Appendix |, and draft GDC-70GDB&-69.
Therefore, the NRC staff finds the proposed EPU acceptable W|th respect to source terms,
NOTE~Use-Sestions-2:9-2-and-2.0:3-below-i-the lisonsea's radiclogical consequences-
analyses-are-based-on-an-allermative-sourceterm:

2.9.2 Radiological Consequences of-GontrelRod-Drep-Aesident-Using

Alternative Source Term

Reguiatory Evaluaticn

to-the-accident {2} the release-of fission-preducts-from-th
turbine-and condensers-as-aresult-of the-ascident {3} and the-caleulation-ef-radiologicat-deses-
WWMMWW@MGW

The NRC staff reviewed the DBA radiological consequences analyses. The radiological
consequences analyses reviewed are the LOCA, fuel handling accident {(FHA), control rod
drop accident (CRDA}, and main steamiine break (MSLB). The NRC staff’s review for each
accident analysis inctuded (1) the sequence of events; and (2) models, assumptions, and
values of parameter inputs used by the licensee for the calculation of the total effective
dose equivalent (TEDE). The NRC’s acceptance criteria for radiological consequences
analyses using an alternative source term are based on (1) 10 CFR 50.67, insofar as it sets
standards for radiological consequences of a postulated accident, and (2) final GDC-19,
insofar as it requires that adequate radiation protection be provided to permit access and
occupancy of the control room under accident conditions without personnel receiving
radiation exposures in excess of 5 rem TEDE, as defined in 10 CFR 50.67, for the duration
of the accident. Specific review criteria are contained in SRP Section 15.0.1.

Technical Evaluation

74




[Insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and

(2) provide a clear link to the conclusions reached by the NRC staff, as documented in
the conclusion section.]

Conclusion

The NRC staff has evaluated the licensee’s revised accident analyses performed in
support of the proposed EPU and concludes that the licensee has adequately accounted
for the effects of the proposed EPU. The NRC staff further concludes that the plant site
and the dose mitigating ESFs remain acceptable with respect to the radiclogical
consequences of postulated DBAs since, as set forth above, the calculated total effective
dose equivalent (TEDE) at the exclusion area boundary {EAB), at the low population zone
(LPZ) outer boundary, and in the control room meet the exposure guideline values
specified in 10 CFR 50.67 and final GDC-19, as well as applicable acceptance criteria
denoted in SRP Section 15.0.1. Therefore, the NRC staff finds the licensee’s propoesed
EPU acceptable with respect to the radiclogical consequences of DBAs.
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PaserftRegulatery-Evaluation, Technisal-Evaluation-and Conclusion-sections-as-hesessarny]
2782.10 Health Physics

278:12.10.1 Occupational and Public Radiation

Doses Requlatory Evaluation

The NRC staff conducted its review in this area to ascertain what overall effects the

proposed EPU will have on both cccupational and public radiation doses and to determine that
the licensee has taken the necessary steps to ensure that any dose increases will be
maintained as low as is reasonably achievable. The NRC staff's review included an evaluation
of any increases in radiation sources and how this may affect plant area dose rates, plant
radiation zones, and plant area accessibility. The NRC staff evaluated how personnel doses
needed to access plant vital areas following an accident are affected. The NRC staff
considered the effects of the proposed EPU on nitrogen-16 levels in the plant and any effects
this increase may have on radiation doses outside the plant and at the site boundary from
skyshine. The NRC staff also considered the effects of the proposed EPU on plant effluent
levels and any effect this increase may have on radiation doses at the site boundary. The
NRC's acceptance criteria for occupational and public radiation doses are based on

10 CFR Part 20 and final GDC-19. Specific review criteria are contained in SRP Sections 12.2,
12.3, 12.4, and 12.5, and other guidance provided in Matrix 10 of RS-001.

Technical Evaluation
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[Insert technical evaluation. The teChnica evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and (2)
provide a clear link to the conclusions reached by the NRC staff, as documented in the

conclusion section.]

Conclusion

The NRC staff has reviewed the licensee’s assessment of the effects of the proposed EPU on
radiation source terms and plant radiation levels. The NRC staff concludes that the licensee has
taken the necessary steps to ensure that any increases in radiation doses will be maintained as
low as reasonably achievable. The NRC staff further concludes that the proposed EPU meets
the requirements of 10 CFR Part 20 and final GDC-19. Therefore, the NRC staff finds the
licensee's proposed EPU acceptable with respect to radiation protection and ensuring that
occupational radiation exposures will be maintained as low as reasonably achievable.

———tAdditonal-Review Areas-(Health-Rhysiss)]
finsert-Regulatory-Evaluation-Technrical Evaluationand-Conclusion-sections-as-necessany

279211 Human Performance
2Z228-42.11.1 Human Factors

Regulatory Evaluation

The area of human factors deals with programs, procedures, training, and plant design features
related to operator performance during normal and accident conditions. The NRC staff's human
factors evaluation was conducted to ensure that operator performance is not adversely affected
as a result of system changes made to implemented the proposed EPU. The NRC staff's
review covered changes to operator actions, human-system interfaces, and procedures and
training needed for the proposed EPU. The NRC's acceptance criteria for human factors are
based on final GDC-19, 10 CFR 50.120, 10 CFR Part 55, and the guidance in GL 82-33.
Specific review criteria are contained in SRP Sections 13.2.1,13.2.2, 13.5.2.1, and 18.0.

Technical Evaluation

The NRC staff has developed a standard set of questions for the review of the human
factors area. The licensee has addressed these questions in its application. Following
are the NRC staff's questions, the licensee's responses, and the NRC staff's evaluation
of the responses.

1, Changes in Emergency and Abnermal Operating Procedures

Describe how the proposed EPU will change the plant emergency and abnormal
operating procedures. (SRP Section 13.5.2.1)

[Insert licensee’s response followed by NRC staff statement on why the response is acceptable]

2. Changes to Operator Actions Sensitive to Power Uprate

Describe any new operator actions needed as a result of the proposed EPU. Describe
changes to any current operator actions related to emergency or abnormal operating
procedures that will occur as a result of the proposed EPU. (SRP Section 18.0)

(i.e., Identify and describe operator actions that will involve additional response time or
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will have reduced time available. Your response should address any operator
workarounds that might affect these response times. |dentify any operator actions that
are being automated or being changed from automatic to manual as a result of the
power uprate. Provide justification for the acceptability of these changes).

[Insert licensee’s response followed by NRC staff statement on why the response is acceptable]

3. Changes to Control Room Controls, Displays and Alarms

Describe any changes the proposed EPU will have on the operator interfaces for control
room controls, displays, and alarms. For example, what zone markings (e.g. normal,
marginal and out-of-tolerance ranges) on meters will change? What setpoints will
change? How will the operators know of the change? Describe any controls, displays,
alarms that will be upgraded from analog to digital instruments as a result of the
proposed EPU and how operators will be tested to determine they couid use the
instruments reliably. (SRP Section 18.0)

[Insert licensee’s response followed by NRC staff statement on why the response is acceptable]

4. Changes on the Safety Parameter Display System

Describe any changes to the safety parameter display system resulting from the
proposed EPU. How will the operators know of the changes? (SRP Section 18.0)

[Insert licensee's response followed by NRC staff statement on why the response is acceptable]

5. ' Changes to the Operator Training Program and the Control Room Simuiator

Describe any changes to the operator training program and the plant referenced control
-room simulator resulting from the proposed EPU, and provide the implementation
schedule for making the changes. (SRP Sections 13.2.1 and 13.2.2)

[Insert licensee's respanse followed by NRC staff statement on why the response is at:ceptable]
~ Conclusion

The NRC staff has reviewed the changes to operator actions, human-system interfaces,
procedures, and training required for the proposed EPU and concludes that the licensee has
(1) appropriately accounted for the effects of the proposed EPU on the available time for
operator actions and (2) taken appropriate actions to ensure that operator performance is not
adversely affected by the proposed EPU. The NRC staff further concludes that the licensee wil}
continue to meet the requirements of final GDC-19, 10 CFR 50.120, and 10 CFR Part 55
following implementation of the proposed EPU. Therefore, the NRC staff finds the licensee's
proposed EPU acceptable with respect to the human factors aspects of the required system
changes. .

HrsertRegulatery-Evaluation-Jechnicalbvaluation,-and-Gonclusion-sections-as-necessany}

2:862.12 Power Ascension and Testing Plan:

2:80:42.12.1 Approach to EPU Power Level and

Test Plan Regulatory Evaluation
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The purpose of the EPU test program 15 to demonstraté tHat*sSCs will perform satisfactorily in
service at the proposed EPU power level. The test program also prowdes additional assurance
that the plant will continue to operate in'accordance with design criteria at EPU conditions. The
NRC staff's review included an evaluation of: (1) plans for the initial approach to the proposed
maximum licensed thermal power level, including verification of adequate plant performance, (2)
transient testing necessary to demonstrate that plant equipment will perform satisfactorily at the
proposed increased maximum licensed thermal power level, and (3) the test program’s
conformance with applicable regulations. The NRC's acceptance criteria for the proposed EPU
test program are based on 10 CFR Part 50, Appendix B, Criterion XI, which requires
establishment of a test program to demonstrate that SSCs will perform satisfactorily in service,
Specific review criteria are contained in SRP Section 14.2.1.

Technical Evaluation

[Insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and (2)
provide a clear link to the conclusions reached by the NRC staff, as documented in the

conclusion section.]

Conclusion

The staff has reviewed the EPU test program, including plans for the initial approach to the
proposed maximum licensed thermal power level, transient testing necessary to demonstrate
that plant equipment will perform satisfactorily at the proposed increased maximum licensed
thermal power level, and the test program’s conformance with applicable regulations. The staff
concludes that the proposed EPU test program provides adequate assurance that the plant will
operate in accordance with design criteria and that SSCs affected by the proposed EPU, or
modified to support the proposed EPU, will perform satisfactorily in service. Further, the staff
finds that there is reasonable assurance that the EPU testing program satisfies the requirements
of 10 CFR Part 50, Appendix B, Criterion XI. Therefore, the NRC staff finds the proposed EPU
test program acceptable.

—Additional-Review-Areas{Power-Aseension-and-Testing-Plany]
{inser-Reguiatery-Evaluation-Technical-Evaluation-and-Conelusien-sections-as-recessarny]
2:8+2.13 Risk Evaiuation |

2-84-12.13.1 Risk Evaluation

of EPU Requlatory Evaluation

The licensee conducted a risk evaluation to (1) demonstrate that the risks associated with the
proposed EPU are acceptable and (2) determine if “special circumstances” are created by the
proposed EPU. As described in Appendix D of SRP Chapter 19, special circumstances are
present if any issue would potentially rebut the presumption of adequate protection provided by
the licensee to meet the deterministic requirements and regulations. The NRC staff's review
covered the impact of the proposed EPU on core damage frequency (CDF) and large early
release frequency (LERF) for the plant due to changes in the risks associated with internal
events, external events, and shutdown operations. In addition, the NRC staff's review covered
the quality of the risk analyses used by the licensee to support the application for the

proposed EPU. This included a review of the licensee’s actions to address issues or
weaknesses that may have been raised in previous NRC staff reviews of the licensee’s
individual plant examinations (IPEs) and individual plant examinations of external events
(IPEEE), or by an industry peer review. The NRC's risk acceptability guidelines are contained in
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RG 1.174. Specific review guidance is contained in Matrix 13 of RS-001 and its attachments.

Technical Evaluation

[Insert technical evaluation. The technical evaluation should (1) clearly explain why the
proposed changes satisfy each of the requirements in the regulatory evaluation and {2)
provide a clear link to the conclusions reached by the NRC staff, as documented in the
conclusion section,] ‘

Conclusion

The NRC staff has reviewed the licensee’'s assessment of the risk implications associated with
the implementation of the proposed EPU and concludes that the licensee has adequately
modeled and/or addressed the potential impacts associated with the implementation of the
proposed EPU. Thea NRC staff further concludes that the results of the licensee's risk analysis
indicate that the risks associated with the proposed EPU are acceptable and do not create the
“special circumstances” described in Appendix D of SRP Chapter 19. Therefore, the NRC staff
finds the risk implications of the proposed EPU acceptable. .

e LAG IO RAHReview-Areas-{Risk-Evaluation)}

Hrser-Regulatery Evaluation-Technicalvaluation: and-Conclusion-sections-as-necessaryd

3.0 FACILITY OPERATING LICENSE AND TECHNICAI L SPECIFICATION CHANGES

To achieve the EPU, the licensee proposed the following changes to the Facility Operating
License and TSs for [Plant Name). '

[Provide a list of license and TSs changes (including license conditions) and an NRC staff
evaluation of each.]

4.0 REGULATORYCOMMITMENTS

Insert the following sentence if the licensee has not made any regulatory commitments in
support of the EPU.

The licensee has made no regulatory commitments in its application for the EPU..

Insert the following if the licensee has made regulatory commitments in support of the EPU.
The licensee has rhade the following regulatory commitment(s):

[Provide a summary of each regulatory commitment made by the licensee.j

The NRC staff finds that reasonable controls for the implementation and for subsequent
evaluation of proposed changes pertaining to the above regulatory commitment(s) are best
provided by the licerisee's administrative processes, including its commitment management
program. The above regulatory commitments do not warrant the creation of regulatory
requirements (items requiring prior NRC approval of subsequent changes).

50 RECOMMENDED AREAS FORINSPECTION -

As described above, the NRC staff has conducted an extensive review of the licensee's plans
and analyses related to the proposed EPU and concluded that they are acceptable. The NRC
staff's review has identified the following areas for consideration by the NRC inspection staff
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‘ R g
during the licensee's implementatio of the proposed" EPUf?’Fhese areas are recommended
based on past experience with EPUs, the extent and unique nature of modifications necessary to
implement the proposed EPU, and new conditions of operation necessary for the proposed EPU.
They do not constitute inspection reqmrements but are mtended to give inspectors insight into
important bases for approving the EPU.’

[Provide list of recommended areas for inspection.]

6.0 STATECONSULTATION

In accordance with the Commission's regulations, the [Name of State] State official was notified
of the proposed issuance of the amendment. The State official had [no] comments.
[If comments were received, address them here.]

7.0 Vv LC DERA

Pursuant to 10 CFR 51.21, 51.32, 51.33, and 51.35, a draft Environmental Assessment and
finding of no significant impact was prepared and published in the Federal Register on

[Date] ( FR }. The draft Environmental Assessment provided a 30-day opportunity for
public comment. /f no comments were received, use the following sentence: [No comments
were received on the draft Environmental Assessment.] /f comments were received, use
the following sentence: [The NRC staff received comments which were addressed in the
final environmental assessment.] The final Environmental Assessment was published in the
Federal Register on [Date] { FR ). Accordingly, based upon the environmental
assessment, the Commission has determined that the issuance of this amendment will not have
a significant effect on the quality of the human environment.

8.0 CONCILUSION

The Commission has concluded, based on the considerations discussed above, that: (1) there
is reasonable assurance that the health and safety of the public will not be endangered by
operation in the proposed manner, (2) such activities will be conducted in compliance with the

Commission's regulations, and (3) the issuance of the amendments will not be inimical to the
common defense and security or to the health and safety of the public.

9.0 EFERENCE
1. RS-001, Revision 0, "Review Standard for Extended Power Uprates," December 2003.

2. [Insert additional references as necessary]

Attachment:
List of Acronyms

Principal Contributors:

Date:
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LIST OF ACRONYMS

AAC alternate ac sources

ac alternating current

ALARA as low as reasonably achievable

ARAVS auxiliary and radwaste area ventilation system
AR alternate rod insertion

ASME American Society of Mechanical Engineers
ATWS anticipated transient without scram

B&PV boiler and pressure vessel

BL bulletin

BOP balance-of-plant

BTP branch technical position

BWR boiling-water reactor

BWRVIP Boiling Water Reactor Vessel and Internals Project
CDF core damage frequency

CFR Code of Federal Regulations

CFS condensate and feedwater system

CRAVS control room area ventilation system
CRDA control rod drop accident

CRDM control rod drive mechanism

CRDS control rod drive system

CUF cumulative usage factor

CWS circulating water system

DBA design-basis accident

DBLOCA design-basis loss-of-coolant accident

de direct current

DG draft guide

EAB exclusion area boundary

ECCS emergency core cooling system

EFDS equipment and floor drainage system

EPG emergency procedure guideline

EPRI Electric Power Research Institute

EPU extended power uprate

EQ environmental qualification

ESF engineered safety feature

ESFAS engineered safety feature actuation system
ESFVS engineered safety feature ventilation system
FAC flow-accelerated corrosion
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S

FHA fuel handling accident et
FPP fire protection program -
GDC - general design criterion (or criteria)

GL generic letter ‘ !

1&C instrumentation and controls

IN information notice

IPE individual plant examination

IPEEE individual plant examination of external events
LERF large early release frequency

LLHS light load handling system

LOCA loss-of-coolant accident

LOOP loss of offsite power

LPZ low population zone

MC main condenser

MCES main condenser evacuation system

MOV motor-operated valve

MSIV main steam isolation valve

MSIVLCS main steam isclation valve leakage control system
MSLBE main steamline break

MSSS main steam supply system

MWWt megawatts thermal

NEI Nuclear Energy Institute

NPSH net positive suction head

NRC Nuclear Regulatory Commission

NRR Office of Nuclear Reactor Regulation

NSSS nuclear steam supply system

O&M operations and maintenance

P-T pressure-temperature

PWSCG primary water stress-corrosion cracking
RCIC reactor core isolation cooling

RCPB reactor coolant pressure boundary

RCS reactor cooclant system

RG regulatory guide

RHR ‘{residual heat removal

RS review standard

RWCS reactor water cleanup system

SAFDL specified acceptable fuel design limit
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SAG severe accident guideline
SAR Safety Analysis Report
SBO station blackout
SFP spent fuel pool
SFPAVS spent fuel pool area ventilation system
SGTS standby gas treatment system
SLCS standby liquid control system
SRP Standard Review Plan
8SCs structures, systems, and components
SSE safe-shutdown earthquake
SWMS solid waste management system
SWS service water system
TAVS turbine area ventilation system
TBS turbine bypass system
TCV turbine control valve
TEDE total effective dose equivalent
TS technical specification
ultimate heat sink

UHS
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