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Executive Summary

Tannesses Valley Authority is Implementing an extended power uprete (EPU) at Browns Ferry
{BFN) Unlts 2 and 3 tc Increass the maximum powsr lave] from 3458 1o 3652 MYV Ganesral
Electric report NEDC-33047P Revision 2, Browns Ferry Unifs 2 and 3 Safely Anelysis Report for
Extended Power Uprafe (Reference 1), provides a summary of {he anslys!s reauits for a GE14
equillbrium cors, TVA's current plan is fe go fo the EPU powerlevel using Framatome ANP,

Inc.* (FANP) ATRIUM™-10t fue!, The report to follow is & summary of the results of the analysis
addrassing the impact of oparafion of BFN Units 2 and 3 af EPU conditions with ATRIUM-10
fuel. .

* The safefy anelysss performed to support EPU can be characierized as being fuel-relatsd
{demonstraling compliance with fusl design critsria and licsnsing requirements) or plant-related
{demonsirating compliance with plant design criterla and icensing requlrements). The plant.
relaled ssfefy anelysss can be further classifled as being either dependent or nof depsndent on
fun! design parameters. Meny of the Refarence 1 EPU evaluations are not affactsd by a changs
In fuel design. This report provides results for fuel-relatad analysss and aithar analysis results or
Justificetion for the continusd applicablity of the Rafarence 1 evatuations for the plant-related
anslyses, All analyses are psrformed for a reference ATRIUM-10 equilibrium core, The
analyses were performad using NRC-approved or industry-accepted anslysis mathods.

The results and eonclusians presented below support the overall conclusion thaf Browns Fermry
Units 2 and 3 can safely operate at EPU condifions with ATRIUM-10 fusl,

. There are no new potentially limifing evants bsyond those previously ldentified and thers
is no significant [ncraase in the prabability of & postulated event occuring.

. The safety uapacts of the plant that are affecisd by EPL oparation with ATRIUM-10 fuel
were evaluaied and no plant modifications are required to moet safety requiramanta.

> The results of the polentially Imiiing accldent and transient snalyses gre reporied and
demonstrate that no existing regulstory Iimits are excesded.

’ Systems and components affacted by the use of ATRIUM-10 fusl werz raviewsd to
ensure fhers I3 no significant chalisnge fo safety ystems.

) Compilance with current plant snvironmental regulations has bssn maintafed.

*  Frematoma ANP, Inc. e an AREVA end Slemens company.
1 ATRIUMIs e tradematk of Framatome ANP.,

Framatoms ANP, lnc.
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1.0  (Introduction
14  Report Approach

Tenneszes Valley Authcrity (TVA) Is Implementing an extended powst uprate (EPU) at Browns

'Forry Unifs 2 and 3 to 3952 MW, which s 120%% of the original licensed thermal power (OLTP).
Reference 1 presents resulis of safety evaluations performed that support the extended power
uprite fo 3652 MWA. The Referancs 1 evaluations were performed by GE Nuclear Energy and
agyumo a reference GE14 equifibrium core, ATRIUM-10 fuel.will be used for operation at EPU
conditions. As & resutt, anafyses for ATRIUM-10 fuel have beon performed at EPU conditions.
This report summarizas the Impact thef aparafion with ATRIUM-10 fuel af EPU condifons has
on the Reference 1 svalustions for Browns Ferry Unlis 2 and 3. The ATRIUM-10 EPU analyses
follow the NRC-approved generic format and conteni dascribed in Refsrences 2 and 3.

Table 1.1 presents & glassary of {erms used In the repori.

1.2 Purposs and Approach

The evaluafians psrformed (o asseas the impaet of utliizing ATRIUM-10 fus| demonstrate that
the EPU powsr lavel increass can be sccomplished within the applicabie safely design criterfa.
Many of the Refarence 1 safety svalustions and equipment assessments parformad for the
Browns Femmy EPU are uneffecied by & change in fuei design. This Browns Ferry EPU report for
ATRIUM-10 tue! follows a structure simiar to Reference 1.

The safely analyses performed fo support the extendsd powar upraie can bs characterized ss
being fust-relaled (dsmonstrating compliancs with fuel deaign critsria rnd licensing
requiraments) or plantrefated (demonstrating compilancs with plant design criteria and
ficansing requirements). Plant-related sefsly analyses can ba further classified 2 being sither
depsndeni or not depsndent on fus! design perameters (i.0., doss the analysis depand
significantly on any fusl-dssign-depsndent lnput parameters), Thia report provides results for
fusl-relafed anelyses and elther analysls resuits or justification for the continued applicabiiity of
plant-related anelyses presenied In Refersnee 1, All fuel-related analyses are perfarmad for a
refarence ATRIUM-10 squilibrium core.

Frumatoma ANP, Inc,
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124 Uprste Analysic Busis

Reference 1 provides the evalustions te support oparation &t EPU conditions, The ATRIUM-10
EPU svaluations are based on the uprafed powsr [avel of 3852 M. Table 1.2 presents plant-
specific parameters used In the EPU analyses af ratad condiflens, For mosi of the EPU
analyses, the 2% power faclor discussad in Ragulatory Gulde 1.48 Is accounted for ln the
analysls mathods, Three excaplions are ABME ovarpressurization, loss of fesdweter flow, and
loss of cooling accldent emergency cors cooling system (LOCA-ECCS) analyses. Thase
annlysss are psrformed with the faclor included in the analysle power leval,

122  CompuferCodes

The computer codes and calculation technlques used (n the EPU enalyses havs basn approved
by the U.S. Nuclear Regulatory Commission (NRC) or are accepted throughout the nucisar
Industry. The computsr codes used In the ATRIUM-10 EPU evaluafions are listsd in Teble 1.3,
The anzlyses are parformad in accordance with the NRC limitetions and restricfions included in
the epplicabls Safaty Evaluation Reports (SERs). Any exceptions are noted In Table 1.3.

123  Aporoach

The scope and dapth of the avaluation resulis provided In this reporf are based on the
processss used in Reference 1. Sections 2.0 — 11.0 provide svaluations of ATRIUM-10 fual af
EPU operation on the mepective toplics. The scops of the avaluations la summarlzed In the
following sections:

Section 2.0 - Reactor Cors and Fuel Performancs. A rapressntativa ATRIUM-10 equilibdum

fuel cycls operaling &t EPU conditions was used rs the basis for the EPU analyses. Therma!

imits, reactivity chamcteristics and stablity are svalusted each cycle and will continue {o be

l(:‘v::ula:’ed em:ch cycle. The cantral rod reaclivity control systema are nof Impacted by a change
ol design.

8ectlon 3.0 - Reastor Coolant and Connectad 8yatama, Tha Impact of BFN operation with
ATRIUM-10 fuel on the Referancs 1 svaluations of the NSSS components and sysfsms haa
been asssased. Since tho reacior operating pressure, core fiow, steam flow, and feedwatsr flow.
are unchanged for operation with ATRIUM-10 fuel, the efacts on the raactor enolenf and
connaclsd systsms are minor,

Section 4.0 - Engineered Safety Featuras. The sffects of EFU operation with ATRIUM-10 fus
on the engineered safely features have been evaluated for key svents. The svaluations show
that the appropriate acceptance criferia ere mef with ATRIUM-10 fusl.

Sectlon 5.0 - Control and Ingtrumantaticn, The Instrumentation, confrol systems, and
analytical imits for seipointa were evaluated for any impact due to a changs In fue! design, The _

Framstame ANP, Ino.
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evaluafions show that the use of ATRIUM-10 fus! will not impact the Insfrumentation and control
systems. The Reference 1 analytica) iimits remaln vafid for ATRIUM-40 fusl,

Sectlon 8.0 - Electricsl Power and Auxiliary 8ystsms. Evaluations of the elactrical power and
auxiliary systems show thaf operation with ATRIUM-10 fuel does not Impact the cepability of
these systama to support eafe plant operaticn at EPU concdftions.

Section 7.0 - Power Conversjon Bystems. Fuel design does notf affect the EPU therma!
power, stemm flow, or fasdwatar fiow, As r rasult, the power converalon systems are nof
affeciad with fhe use of ATRIUM-10 fuel.

8ection 8.0 - Radwests Systeme and Radiation S8ources, Evaluatians have been performed
to ensure that the appropriaie accopiance critaria are met with ATRIUM-10 fuel.

Section 9.0 - Reactor Safety Performance Evaluations. Analyses for ATRIUM-10 fus| were
performed for tha potenflally limiting design bagis avents using limlfing conditions for EPU. The
uss of ATRIUM-10 fuel does not introduce any new limiting evenis. The results of the
ATR{UNH Oullmltlng accikdent and translent analyses show complignce with regulatory
vequirements,

Section 10.0 - Other Evafuations. EPU operation with ATRIUM-10 fue!l doss not impact the
high energy line break and anvironmenial qualification evaluations presented i Reference 1.
The Referznice 1 Individuat Plant Evaluation also remalns applicable.

Section 11.0 - Licanaing Evaluafions. With the sxesption of the emesrgency cpsraling
procadurea which are updatad on @ cyclo-spacific basis, the Reference 1 licansing eveluafions
remaln applicabls for ATRIUM-10 fuel,

13  Uprafed Plant Opsrating Conditions

The use of ATRIUM-10 fuel will have no Impact on core operating condltions. However, for
camplstanask, the apsrating conditons bassd on ann!yu's performed by Framatome ANP
(FANP) at EPU condlilons are presanted,

13.1  Reactor Hent Balance

The steady stats thermal-hydraullc pstformance of a bolling-water reactor (BWR) reactor core
can be characterized by the operating condifions - operating pressure, total core flow, and the
coolant thenmodynamic stste, The opsrafing conditions provide the Inltial 2nd bound ey
ctondiilons for the safety analysss that are nscassary 1 show complience with the appropriate
accepiancs critaria and are determined by performing hest Balance calcuiations at EPU
condltions,

The heat balance results for the EPU power level and 100% rated cors flow are shown In
Figure 1.1 and the results for 102% of upreted power and ruted core flow are shown In
Figure 1.2. Table 1.2 providss a summary of reactor thermal-hydmulic paremsters for EPU

Frameatoms ANP, Inc.
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conditions. Nofe that the prassure upstresm of the furbina stop valve Is higher than the
Referance 1 velue and is rapresentatlve of the Browns Farry Unit 1 configuration, The resultis a
jower steam line pregsure drop which Is conservative for pressurizalion svents. A lower steam
ifne pressure drop has no impacf on the other operating condiions.

132  Reactor Performance Improyement Featurss

Several parformance improvement feafures and squipment-out-cf-service (EQOS) conditions
are supported for current operation. A list of thess features for operation at EPU conditions is
presented In Table 1.2 and Is the same as the [list presented In Reference 1. Whiie the festures
thameelvas are not fuel dasign depsndent, they do impact analysss performad {o establish or
confirm the fuel design specific opsrafing limits. The imitng analyses allowing for OOS features
heve been performed for ATRIUM-10 fuel &t EPU conditions.

14 Summary and Conclusions

This evaluafion demonstrates that operation of ATRIUM-10 fuel at BFN Unlfs 2 and 3 st EPU
conditions does not cause a significant incraasa in fas probabifity or consaguences of an
rccldent previously aveluated. In addition, there ane no new or different events or accidents that
result from opsrating with ATRIUM-10 fuel. Limits can be esi{ablished {o supporf operafion while
continuing to meet the applicable plant regulatory and dssign limits. As a resut, there is no
reduction In the margin of safety,

Frameatome ANP, Inc.
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AC
ADHR
ADS

AL

ALARA
AQQ
APRM
ARTS
ASME
AST
ATWS
ATWS-RPT
AVZ

BFN
BOL
BOP
BWR
BWROG

CAD
CFR
CLTP
COLR
CPR
CRD
CRWE

e

ECCE
EHC
EOC
EQOS
EPU

FANP
FPCC
FWCF
GL

HPC!
HVAC

Frarmatome ANP, inc.

Table 1.1 Gloseary of Terms

alternating cumrent

auxiliary decay heat removal

aulomalic depreasurization system
analylical Iimit

as low as reasonably achievable
enficipated operafional occumrencs
averags power range monitor -
APRMWRBM/Technical Specifications
American Soclaty of Machanicel Enginsers
alfemsts source ferm

snficipated fransient without scram
enticipsted fransisnt withaut scram recireulation pump fip
abovs vezsal zer

Browns Ferry Nuclear Plant
beglnning of iife

balance of plant

bolling watsr raactor

BWR Ownera Group

confainment atmospheric diution

Code of Fedsral Regulations

current licansed thermal power (3458 MWL)
oore operating limits reparl

citical power ratio

control red difve

eontro] rod withdrawe! emor

direct current

emsrgancy core coollng system
electro-hydreulic control

end ofcycle

equipment out-of-service
extandad power uprate

Framatomes ANP

fuel pool cooling and cleanup

faedwatsr controller fallure — maximum demand
gonenc letter

high-preasure cooiant Injection
heating veniilation and air conditioning

. EMF-2082(NP)
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OLMCPR
OLTP
008
OPRM

PCT
PPM
PRA
PRNMS

RBM
RCIC
RHR
RPT
RPTOQOS
RPV
RTP
RwWCU

Frametorne ANP, [no,

Table 1.1 Gloesary of Terms {Continued)

interim corrective acfion
increnzed core flow
Intarmediate rangs monitor

loss of fasdwater heating
linsar heat gensration rafe
icss-of-coolant accldent

loss of feachwater llow
lowe-pressure coolant injection
low-pressure corg spray
local power renge monitor
load rajection withou! bypaaa

meximurn ryerage planar lineer heat genemmtion rats
minimum critical power ratio

maximum extendad load lina imlit analyeis

main steam isolation valye

maln sfeam lsolation valve closurs

meln steam isdlation valve closurs with scram on high flux
main steam callef valve

mefal-water reaction

nst positive suction hesd
Nuclegr Regulatory Commisslan, U.8.

nuciear afeam supply system

operafing limi{ minimum crifical power ratlo
original licsnsad tharmal power
out-of-service

_ caciilafion power range moanftor

peak cladding temperaturs

paris per miliion

probabliiatic risk resessment

power range neutron monitoring systsm

rod block monitar

reactor cora isalation cooling
residual heat removai

recirculation pump tip

recirculation pump irip outof-service
reacior pressurs vessel

rated thermal power

reactor water cleanup
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&BO

SER
SFP
SLCS
8LMCPR
SLO

SSDS
TAF
TBVOOS
TCV
1668
T8V
TTINB
TVA
UFBAR

vio

Frametoras ANP, Ine.

Table 1.1 Gloseary of Tertms (Confinuad)

station blackout

standard cubic feet

safsty svaluation report

spent fue] pool

standby liquid confrol system

safety iimit minimum critical pewer ratlo
elngla-loop operation

source rangs menfior

gafe shutdown system

{op of active fue!

turbine bypass valve 0OS

turbine control valvs

Technlcal Spacification

Technlcal Speciicatlon scram spasd
urbine sfop valve

furbine trip without bypass
Tennessee Valley Authority

Updated Final Safety Analysls Report

percent concaniration by volume
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Table 1.2 Browns Ferry EPU
Plant Operating Conditions for ATRIUM-10 Evaluations

Parameter Value
Rated thermal paowsr, M 8952
Rated core flow, Mibmvhr 102.5
Raiad slaam flow,* Mibm/hr 10.44
Rated powsr cors flow range

Mbm/hr 101.5 10 1076

% rated 8@ fo 105
Dome pressure, pila 4050
Doma temperaturs, °F 550.8
Pressurs &i upsiream sids of
turbine stop valve (TSV), psla gas!
Ratad powsr feadwatsr

Fiow, Mibmmr 18.39

Temperature, °F 384.5
Core inlet enthalpy,? Btwibm 8232

E00S 7/ Operational Enhancements

APRM / RBM { Technical Specifications (ARTS) » Maximum
extanded load line limit analysis (MELLLA) with power
range neutron monltoring system (PRNMS)

End-of-cycle (ECC) coastdown

Single-loop operation

Final fasdwater fernperaturs raduction
Fesdwatar healer ouf-of-garvice

1 maln steam relle! valve (MSRV) out-of-8ervics (QOS)

3% MSRYV getpoint folerance
Incraesed core flow (ICF)

EQC . raciteulation pump trip O0S (RPTOOS)

Turkine bypass valve COS (TBVQOS)

26-month fusl cycle
Rexctor Level 3 reduction

H

At normal fesdwuter heating.

Thia value k higher than the Refsrence 1 value and Is reprexentative of the Browns Femry Unit 1
oonfiguration. The resuit s a lewer staam line pressurs drop which Is congervative for prassurization

evenia

At 100% core fiow.

Frametoma ANP, Ino,
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Table 1.3- Computer Codes Used
for ATRIUM-10 EPU Analyses

Computer NRC

Tesk . Code Vemlon  Approved Comments

Reaclar heat

balancs HTBAL UMAYD4 (1) o=

Reastor vore and CASMO-4 UFEBO1a Y EME-2158(F)(A) Rev. 0.....coinreeens (ReEL. B)

fuel performance MICROBURN-B2  UJANO3 Y EMF-2138{P)(A) Rev. D cocerrensusenne (Ret. 9)

Bafety Imit MGPR 8AFLIM2 UoCT02 Y ANF-E24{F}{A) RV, 2.errersmunnenrss (Rof, 10)

Translent analyals MICROBURN-B2 UJANQS Y EMF-2158(P){A) R&Y. 0 000000 {RET, 93
XCOBRA uauao2 Y(2} XN-NF-80-18(P)A) Vol.3 Rev. 2 ..(Ref. &)
COTRANGA2 mPUI;!'gg Y{(3) ANFA13(P)A) Vol. 1 Rav. 1 cicein: (Ro1. 8)

" *XCOBRAT UAUGIZ  Y(3)  XN-NF-84-105(FNA)} Vo 1 oo (Rief.

RODEX2 UAPROZ Y XN-NF-81-58(P}{A) Rov. 2........... {(Ref. 11

Anticipatad translant

SOt m - .

overpresswizalion COTRANBA2 AAPRO3 Y3 ANFS1(PXA) Vol. 1 Rev. 1 .euee {Ref. 8)

AppendixR - RELAX UAUGO2 (4] EMF-2381(F}A) Rev. 0 oo (Ref.1

fire protection HUXY UJANO1 8]  XN-CC-3A(PYA) Rev. 1..cmuns.... (R, 1%;
RODEX2 UAPR02 (4  XN-NF-81-58(P)A) ReV. 2..c.c... of. 11)

LOCA-ECCS RELAX VAUGO2 Y EMF-2381{P{A) Rev, 0...ccimrereme {Ret. 12)
RUXY UJANOY h 4 KN-CC-I33(P)A) Rev, 1..imriercea (Ref, 13)
RODEX2 UAPRO2 Y XN-NF-81-55(P}(A) Rev. Z.vueercome (Ref. 14):

Reactor core .

etabilty STAIF UFEBGZ Y EME-CC-074(PKA) Vol. 4 Rev, 0... (Ref. 8)

NOTES:

f. HTEAL la not aiplicity epproved by the NRC but R Is w stand-alone version of the heat balance
foutine Included In the NRC-approved MICROBURN-B2 poda dooumentsd in Refarence 8.

2. The approvel of KCOBRA Is included In the epproval of the THERMEX methodology In Raferance 8.
3 The st of events for which COTRANSAZ and XCOBRA-T can be used wes expanded In the

clatification aceaptance in Raferenoe 14.
4 [

Framgioms ANP, lne.
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20 Reactor Core and Fuel Performence
2.1 Fusl Design and Operation

The effect of using ATRIUM-10 fue! an operation at EPU conditions Is desaribed batow. A
change in fuel dasign has no impact on the average bundis power. While the average bundle
power for EPU remalns 8.17 MW/bundte, the differencs In the themmal-hydraulic, mechaniea
and neutronle charactariafies of the ATRIUM-10 fuel nacessitais changas o the latice and core
design in order fo meet the EPU opersting requirements, Thess changes includs enrichment
and bumable polson distribufion, reload balch slze, and loading pattems. The power
distdbutions throughout the cycle ars reviswed to snsure that the following aperafing mis are
maf.

. Minimum critical power ratio (MCPRY}. Ensures en acceptabls [ow probebifity of fua)
cladding fallure resutting from the fuel experiancing baiing transition.

. Lin:at heat genoration rate {LHGR). Ensures that fuel mechanical design bases are
me

» Maximum average planar linaar heat ganeration rate (MAPLHGR}). Ensures thaf
peak cladding tamperature and mafal-watsr reaction criteria for the limiting loss-of-
coolant actident (LOCA) are mel,

The evaluations performsd fo asssss the impact of using ATRIUM-10 fuel at EPU conditions

mssume a relarence squliibrium core of ATRIUM-10 fual consistent with the energy and cycls

fength raquirements used In the Referance 1 evaluation. All fuel and core dezign limifs continue

o be met by the planned enrichment, burnabie polaon, and control rod pasitions. The methods

used te pearfarm the ATRIUM-10 fuel and core design enalysss for EPU have been approved by

the NRC and show that the ATRIUM-10 equlfbrium core meets the EPU opersting requirements
and siays within the operafing limiis. All ATRIUM-10 reload core designs for opsratian af EPU
conditions will {ake inta socount the opsrating imits discussad above (MCPR, LHGR, end

MAPLHGR) to ensure accoptabls design margina exist between the licensing firmits and their

corresponding operating values,

Thas NRC-appraved exposure limits are not excaaded in the ATRIUM-10 equifibrium core deslgn
used in the EPU evaluatfons. Using ATRIUM-10 fus! may have some effacis on the operating
flaxdbility end reactivity characteristics but are accounted for in the dasign and licansing procsss,
Appropriate radiation source terms have been detarmined which Include ATRIUM-10 fuel at
EPU conditions {(See Sacflons € and 6.2),
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2,11 Fue! Thermal Marin Monitoring Threshold

Sines there |8 no change In the average bundie power with ATRIUKM-10 fuel, there is no change
to the thermal margin monliforing threshold.

2.2  Thermal LimKs Assessment

Assurancs that regulafory limits ars nof exceeded during posiulated antlcipated operafional
occurrences and accidenis Is accomplished by applying epsrafing limits on the fuel. Thie ssction
discusses the Impact ATRIUM-10 fuel has on thermal [Imits, The evaluations were performed
using an ATRIUM-10 equliibrium core. Consistent with the curmrent practice, cycle-specific
thermal limity are established or confirmed sach reload based on the cytle-gpecific core
configurafion.

224 ofy Ligit Migimum Crifica Ra

The safety limi{ minimum ceifical power raflo (SLMCPR) can be affacted by a new fuel design
due fo changes in the power and flow dlstrbutions. In addition, differences In fuskrelated
uncertainties will impact the ELMCPR results. The SLMCPR analysls reflects the actusl core
loading and is parformed for each reload core (including transifion cores). An analysls of the
SLMCPR for the reference ATRIUM-10 equitibrium core was performed. The results support &n
SLMCPR of 1.08.

222  Opemfting Limit Minimum Critical Power Rafio

The operating limit mintmum crifical powsr ratlo (OLMCPR) is determined sach cycle bussd on
the resuits of the reload transient annlyses. The OLMCPR for & given fuel design Is depandent
on Its crifical powsr parformance. For the reference ATRIUM-10 equilibrium care, the OLMCPR
for EPU RTP operation Is shown in Tahle 9.2, Tha OLMCPR [s detsrmined basad on analyses
reflacting actun! core loading (fncluding fransition cores).

The OLMCPR is asfablished ta protact tha eum of the changs In MCPR {ACPR) for the limiting
wnticlpated operational occurrance (AQO) event and the SLMCPR, The Impact that ATRIUM-10°
fuel has on AOO events at EPU condifions is addresssd in Section 9.1.

223  MAPLHGR and Maximum LHGR Opereting Limits

LOCA-ECCS anzlyses are perforrned {o demonstraie that the MAPLHGR limits provids the
necsssary profection. With FANP metheds, MAPLHGR opersting imits sre established for &

Frarmatome ANP, Inc,




Browns Ferry Units 2 snd 3 EMF-2082(NP)
Safety Analysis Report for Extendad Power Uprate Ravigion 0
ATRIUM™.-10 Fue! Bupplemant : Papgs 2-3

fusl fyps (e.p. ATRIUM-10 fusl) at & given plant. Analysst.are parfarmad each reload cycla to
ensure that astablished MAPLHGR limits ara applicabie fo the new fuel asssmbiy design. The
results presented In Section 4.3 show that the ATRIUM-10 MAPLHGR limits meef fhe reguletory
limits, Tha ATRIUM-10 MAPLHGR limXs are the same for CLTP and EPU conditions.

The LHGR limits eneure thaf the plant does not exceed the thermal-mechanical design limits.

. LHGR fimits ara fuel fypa dapsndant and apply regardisse of pcwer level, and thus are not
affactad by EPU, Ta support operation st off-rafad conditions, pewer- and flow-depandent
multiplers gre applied to the LHGR limita {0 ensure thet the fusl mests the thermalmechanicsl
Emits during anficipated opsratlonal occurrences. Whlile the LHGR limits for ATRIUM-10 fuel are
not cycla-spacifie, ths powar- and flowdspandant LHGR multipliers 2re sstablished sach cycls
since they are affectad by the core response during a transient The LHGR operafing fimifs and
the power- and flow-depandent multinliers are decumanted in the cycle-specific core operating
fimits report (COLR).

23  Reactivity Characteristics

Reload cora design snalyses are parformad on a cycle-spacific basis fo ensure that required
reactivity margins are maintained. Curren{ Technical Spacification (T'S) requiraments for cold
shutdown margin are maintained at EPU condifions with ATRIUM-10 fue! by appropriats design
of the bumable neutron absorber content and by [udicious placamant of fresh and trradisted
asgemblies. Operation with ATRIUM-10 fusl st EPU condltions does nef change cold shutdown
mergin requiremants. All currant T8 reactivity control requirements at fha most rexctive
condions gre met and confirmed by cyclo-spsciiic analyses.

Cycio langth End hot excess reuclivity are maintalned by appn:oprim solaction of Inifia!l
enrichment, frash batch size, and burnable neutron absorber deaign. Suficient design flexibility
exists with the ATRIUM-10 fusl to accommodate operation at EPU conditians whiis malntaining
adequate power distribufion cantrol.

231 PowsnFiow Qperating Map

The use of ATRIUM-10 fuel does not affect the powertiow oparafing map. Thersfors, the
Browns Ferry Unlte 2 and 3 EPU powerlflow operating map presented In Refersnce 1 remains .
applicable,
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24 Stabiity

Browns Ferry has Installed a power rangs neutron monitoring system with osclilation power
range monitors (OPRMs) fo Implement the BWR Owners Group (BWROG) Long-Term Stablity
Solution Option-1li. This system Is designed fo provids for an automnaflc scram far the reacior
when pawer oscillationg abave the sysiem setpoint are detectsd, The Option-lIl trip ia armed
only when plant operation ls within & defined reglon of the powarnfow map. Far EPU operaton
this Armad Region is dafined with & flow houndary specified as 80% of raied flow. The power
lsvel boundary s defined rs 80% of the original Hcenssd thermnal power scaled fo the upretad
power level. For the EPU of 120% of the original power, the power level boundary is therefore
25% (30%#4.20).

When the OPRM system Is inoperable, the plant may use an atsmate s{ability detact and
supprass mathod, Current practics with the Option-lIl systemis to use the stabiiify interim
comective aclions (ICAs) as the backup method, The ICAs include spacific rsquirements for
operaior action as well as restrictions on oparation in certain regions of the power/flaw map.
Thess ICA reglons are validated on e cycls-spacific basis using FANP's STAIF methodology
(Refarence 5) and expanded vs nacessary.

The OPRM system utliizes astpoints fo ensure the SLMCPR Is not sxcesded during @
postulated power oacillation. The OPRM setpoint Is evaluated for each rsload care (including
{ransifion cores) on & cyclo-specific basls.

25  Resotvity Controf

. Ths contre] rod drive (CRD) sysism operation, control rad pasifioning and contro! rod cooling

and systam integrity are not depandent on fue! design.
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3.0. Reactor Coolant and Connacted Systerns
A1 Nuclear Systemn Pressure Rellef

Overpressurization enslyses parformed at EPU condiflons for an ATRIUM-10 core demonstrate
. the adequacy of the pressure relief systsm. Compliance with the ASME preasure vesse! code
criteria is demonetratad for each reload core. The anticipefed transisnt without scram (ATWS)

_ vessel pressurs svaluation Is discusssd in Section 9.3.1.

The fuel design doas not affact the MBRV sefpolnts; therefore, there ls no effect on the MSRV
functionzaiity {opening/closing).

3.1.1 Beipol lerance

MSRV sstpolnt folerance Is Indspendent of fuel design. The ATRIUM-10 EPU evaluafions ware
performed using the existing MSRY sefpolnt tolerance analytical limit of 3%,

S$2  Reactor Overpressure Protection Antlysis

The design pressure of the reactor vessel Is not affectsd by fuel design and remains 1250 psig.
Perthe ASME code, the aceeptances limit for prassurizafion evants is 110% of e design
pressurs, or 1375 pslg, for the reactor vessel. Overpressurizaiion anslyses using an
ATRIUI1D equillbrivm core wers performed for the main steam haolation valve (MSIV) closure
end turbing trip with turbine bypass fallure events. The events were snalyzed at 102% of EPU
rated thermal powsr (RTF) and an [nitlal doma pressura of 1056 paig, which ie higher than the
nominal dome pressure. The MSRV sstpoints pressnisd In Table 0.1 were used with 1 MSRV
(with the lowest wetpoint) assumed cul of service. No credif was taken for the MSIV or turbine
stop vatve position scram. )

The results show that the MSIV closure with scram on high fiux {(MS{VF) is the {imlfing
overpressurs svenl. The calculated peak vesse! pressure &t the boflom of the vessel is

1343 pslg. The corresponding calculatad peak doms prassurs is 1315 psig. The resufis remaln
below the 1375-psig ASME peak vesse! IImit and the 1325-psig dome pressure safefy Emit
presented in the Tachnicel Specifications. The results of the imifing ATRIUM-10 overpressure
analyses are presonted In Figures 3.1-3.13.
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3.3  Reactor Veaze! and Infernals

Many of the RPV structure and support components are unaffecied by a change in fuel design,
and the Reference 1 analyses for EPU opsrafion remain applicable for ATRIUM-10fuel. A
review of the effects on the reactor vesse! and ifs Intemals due {o operating with ATRIUM-10
fue! 2 presented balow.

3.3.1 Reacefor Vesss) Fracfure To ags
[

]

Ths maximum normal operating doms pressure Is not dependant on fual design; therefors, the
hydrestafic and leakage test pressures are not affacted by fuel design.

2.2 Rs tic

The reaclor vassel stnucture! svaluglion, including the vessel structural dasign considaratians,
the normal and upset condillens, and the emergency and faulted conditions, is not dapendent
on fue! dasign.

333  Resclorintemal Pressure Diffarences

The Impact of & change In fuel desiga on the prassure differences and lcads on the rencior
intemals was evaluated, The mein fuel design items that potantially Impact the reactor Intemal
pressure differances end loads are the core prassure drop, the fuel channe! geometry, and the
weight of the fusl azesmbly. Thermal-hydraulic evaluations show that the ATRIUM-10 fus! has &
lowsr pressurs drop than the GE14 fuel design far & given pawer distrisution and agsembly fiow,
This result supports the conclusion that tha reactor infernel pressure differences that are
impacted by the core pressure drop {{.e. core plafe, gulds fubs, and shroud support) ars
accepiable. The reacior parameters thai were eveluaied dus to R change in geomatry of the luel
channel end/or aasembly welght are the top guids prassurs drop and fuei axsembly iift.
Pressure differances for the other reactor intamal componenta are not affected by & change n
fus) design.
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] The Incraass in pressure drop Is
bound by the current [icenzed thermal power (CLTP) top quide pressure drop results presanted
in Tables 3-3 and 34 of Refarance 1 for fhe normal and upsef condifions. This shows thatthe
prassure drop increass for the ATRIUM-10 fuel Is acceptabls for normel and upset conditions.
The top guides pressure drop for the faultad eondifion Is 3.1 psld, higher than the 2.8 psid value
reporied In Reference 1 Table 3-5. The impact of this higher pressure drop is discussad in
Section 3,34,

The Browns Ferry ATRIUM-10 fuel channs! analyses show thaf the maximum preasure load is
acceplable. A pressure load limit analysls was parformed on the fuel channel design to
detarmine the aliowatia differentia! pressure while still safisfying the strangth criteria, This limit
was compared fo the maximum calculated pressure load duse to narmat aperation plus
postulated accidsnt loads,

An ATRIUM-10 fuel rssembly littoff eveluation was performed at EPU RTP and 105% core flow.
Lower flow refes are bound by the 105% core flow result. The lifloff anelysis ehows that the net .
lift force for the ATRIUM-10 fusl during normal and upset canditions remains in the downward
direclion. The evaluation &lso concludas thai undar accidant (faulted) conditions, the
ATRIUM-10 assambiy will remain engaged In the fuel support 8o the fuel Iiff critarta are met.

334  Reactorinlemals Biructural Evalysfion

The Impact of a change In fuel design an the structural adequacy of tha reactor Internels was
evaluatad. The maximum acousfic and flowdnduced ioads following & poatulated recirculafion
line bresk are unaffacted by & change In fuel design. Similar to the esrlier prassurs differsnce
evaluaiion, the main fuel design items thet potentially impact the reacior Internals strustural
Integrify are tha core prassure drop, the {us! channel geomatry, and the waight of the fusl
asgembly. The thermal-hydreullc svaluation shows thal the ATRIUM-10 fuel has & lower
preasure drap than the GE14 fue! design for & given power distribution and assembly flow. This
result supports the concluslon that the reactor internal structural evaluations that are impacfed
by the core preasure drop (1.e. cors plate, pulde tuba, shroud support, and accass hole cover)
are acceptable. The welght of the ATRIUM-10 assembly Is eszentlally the sama as the GE14
fuel assombly used In the Referenca 1 anelyses (ATRIUM-10 fusl weighs 0.1 (b or 0.02% less
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than GE14 fuel). Sincs thers Is no significant diffsrence befwesn the weights of the sssemblies,
the Refsrence 1 evaluation remaing applicable for the reactor components thaf ere effected by 2
change in the assembly weight: the CRO housing, control rod guida tubes, and orificad fuel
support,

The larger fop guide accident (faulted) preasure drop, discussed In Section 3.3.8, results In a
higher upward force on ths {op guide, An svaluaiion of the loads on the top gulds shows that the
sombination of {op gulds weight, sslsmic force, rnd hydrautic upward forces results In rdequale
margin to avold {op guids Jift.

{

|
3.3.6  Flowinduced Vibration
[ )

] Therefore, there is no incraase in the flow-Induced vibration of the in-cors guide tube
with ATRIUM-10 fuel.

The fiowsinduesd vibration evaluation for the ATRIUM-10 fuel channe! has besn shown fo be
acceptebls. Ths uss of ATRIUM-10 {uel does not Impact the fiow-induced vibrafion on the
shroud, shroud head and separater, Jef pumps, fesdwater sparger, steam dryer, cantrof rod
puids fubag, and Jof pump sensing lines.

336  Steam Separator and Dryer Performance

The performance of the steam separator and dryer is not dependent on fuel desipn,
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3.4  Reactor Reclrculntion Syatem

The core preseurs drop for ATRIUM-10 fuel is lower than the pressure drop for the GE14 fuel.
The resuit is a amall decrease In the pump speed for a given core ftow rate. The change In
pressure drop doss not vifect the ability of tha reactor recirculation pumps o mest the core flow-
requirements, Othsr nspacts of the reactor recirculation system sre not affecisd by & change in
fusl design.

35  Reactor Coolant Preasyre Boundary Plping
The resctar coolant prassure boundary piping avaluations are nof dependent on fuel design,

" 36  Main Steam Line Flow Restrictors
The performiance of the main atsam liins flov restrictors is not dependent on fus! design.

3.7  Maein Steam jsolation Vaives
“The MSIV sveluation pressntad In Refsrence 4 remains epplicable for ATRIUM-10 fusel.

88  Rsactor Core isointion Cooling

The reactor cora Izolation cooling (RCIC) systam is dasigned ta maintain sufficient waisr javel fo
ensure adsequate cooling after & loss of fesciwater flow event, In conjunction with a reactor
isclation event. The RCIC system must injest sufficlant mekeup waisr so that the water leve)
remains sbove tha top of active fue! (TAF). There [s aiso an operationel requiremant fhat the
RCIC system be able $0 resfore the reastor water levsi while avoiding initiwtion of fhe aufomatic _
depressurization sysism {ADS) timer and MSV closure activation on low-lowdow water lovs!
(Leve! 1). Loss of fssdwater flow enalyaes werz parformed without reactor fsolation since this
scenario presents & greater challange to the system’s abilily to maintaln the wster level above
the Level 1 sefpoint. The impact of using ATRIUM-10 fuel at Brawns Ferry Units 2 and 8 on this
sver {9 addressed In Section 8.1.3, The resulfs of the evaluation Indfcate that the water Iavel
does not drop below the TAF. Results also show that the RCIC sysiem meets the oparational
requirement that if maintain the water level above the Level 1 seipoint. The plant response for
transiion cores will be simllar. Tharefore, these conclusions are mlso applicable for frunslfion
cores of GE14 and ATRIUM-10 tusel.

t
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] Other RCIC syziem parametsrs such as pressure and NPSH
requirsments ars not dependent on fus! design.

3.2  Residuel Heat Remove! Systemn

The primary deslgn parametars for the residual heat remevel (RHR) sysiem ere ths dacay heat
In the core and amount of reactor heat discharged into the containmant during a LOCA. |

] Reqctor power is Independent of fuel dasign and use of ATRIUM-10 fusl will have
8 negligible impact an the vassel water Inventory.

The RHR system Is designed 1o operate ln several ditferent modes, Including assisiing the fusl
pool cooling and clarnup (FPCC) syslem in removing heat from the fuel peol to suppor off-
loading of the enfire core, As discussed in Section 8,3, the fue! pool heat load doss not excesd
the combined heat removal capacities of the RHR and FPCC systems.

The use of ATRIUM-10 fuel has no Impact on the other RHR system modes of operafton.

3.10 Reactor Weter Cleanup System
The reactor water clsrnup (RWCL) system operation Is not depsndent on fue! design.

3.11  Balsnce-of-Piant Plping Eveluation
The baluncs-of-plani piping systems svaluation I not dapandent on fus! design.
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40 Enginsered Salety Faatures
4.1  Contalnment System Performance

411 Contalnment Pregsure and Ternpermture Regponse

Short-term wnd long-term containment responss for EPU opsration Is evaluated in Refersnce 4.
The shori-term analyas ls directed at svaluating the drywell respones during the initial
blowtdown phase of a LOCA, which it governed by ths biswdown fiow rate. The mass and
snergy flow out of the resclor vesssi during the sardy part of 8 LOCA Is dependent on the
reactor opsrating condition (pressurs, fluld temperafure, core flow, and themmai power), [

1
[
|
4111 Long-Term Suppression Pool Temperafure Response
( .
]

41.1.2 Short-Term Gas Temparature Responge

Anslyses of the suparheatsd ges temperature reached during the steam blowdown phase of 8
LOCA form the basis of the short-term gas fempersture Iimit. |
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4113 Shon-Term Confginment Pressure Responss

The ehori-term containment response covers tha blowdown phase of the LCCA and the
gubsequent Impact on the drywsll and wetwsll pressures, [

)

41.2  Containment Rvnamic Loads
4124 Loss-of-Coolant Ascldent Loads

The short-tarm LOCA analyses form the basls of the Refersncs 1 LOCA canfainment dynarmie
loads analysis. {

£1.22 Main Steam Rellef Vaive Loads
The MSRV loads are not dependant on fusl design.

4123 Subcompartmsnt Pressurizafion
The anslysls of subcompariment pressurization is nof depandent on fusl design.

449  Confalomantisolafion
Tho sysiem dasigns for contalnment lsolation are not dependsnt on fuel dasign,

4.14  GonericLeiter 8910 Program

The motor operated valve svaluafions performed to assets the functional requirements of
peneric letior (GL) 60-10 are nol dapendent on fusl design.

415  Gensrc Lotler 80-16
[

416  Generic Letler 9307
The evaluafion for issues essocinted with GL 85-07 Is nof dependent an fusl design.

Framaiomes ANP, Inc.
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417 Geperclefter 98-00

The EPU evaluatian forizeues relating {o GL 856-08 was performsd using the containment LOCA
responss results. | )

42  Emergenocy Core Cooling Sysfems

Each component ¢f the ECCS Is discussed in the following subsections, and the limifing LOCA-
ECCS rasulis are aummarized In Section 4,3,

-42.1  Hioh-Preseure Coolant Inlection System
Ths main purpose of the high-prassure coclant Injection (HPCI) system Is to provide maksup
wafet 1o the reactor vossel during 8 emall break LOCA that doss nef rapidly dspressurize the
reactor vessel. Operatlon of tha HPC[ systemn is not dopsndent on fus! design. The svaluation
preseniad in Soction 4.8 demonatrutes thatthe HPCI sysfem, in conjuncfion with the other
ECCS components, is adequate to meet the 10 CFR 50.48 criterta.

422  LowPressure Coolant infection

The low-preseure coalant injsction (LPCI) mode of the RHR system provides & source of cooling
water during a LOCA. Operation of the LPC! syatem is not depencdent on fue! design. Ths
eveluation prosentsd In Section 4.2 demonsiratas thet the LPC! aystem, In canjunction with the
other ECCS components, is adoguate fo mest the 10 CFR 50,46 acceplance criteria.

423  Com Sprry Svslom

The low-pressure core spray (LPC8) system provides a soures of cooling waler during 8 LOCA.
Operation of the LPCE system Is not dependant on fuel design. The evaluation presentad in
Section 4,3 demanstrates thal the LPCS aystem, In confunction with the other EGCS
eomponents, Is adsequats fo meestthe 10 CFR 80.48 crifeda,

424  Automafic Depressyrization Svelem

The ADS reduces reactor pressure during a small bresk LOCA, The ability to Inltiate and
operate the ADS s aat depandent on fuel design, The evaluation presentad in Section 4.3
demansirates thel the ADS, in conjunction with the other ECCS somponents, Is adequate fo
meetthe 10 CFR 50.48 critatia.
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425  ECCS Net Posifive Suction Head

The Nmiting net posltive suction herd (NPSH) conditions for the ECCE are dependent on the
fotal pump flow ratea, debids loading on the suclion strainers, and suppression pool
temperuture, While tha pump flow raes and design loading are nat dspendent on fuel dealgn,

tha supprassion pool tamparature is dependent on the decay heet. [

43  Emergency Cars Cooling System Performancs

The Browns Farry ECCS psirformance evafuation for ATRIUM-10 fuel is summarized in this
ssclion. A Browns Fermy brask spscirum analysls far ATRIUM-(0 fusl was perfarmad using
FANP methedelogy, Based on the results of the breek apectrum analyels, the limiting break
characteristics for ATRILUM-10 fuel at Browns Ferry are a3 follaws:

’ Break size/geomelry — 0.5 12 split break.
. Braak focation — recirculation discharge line.

» Single fatliure - DC powsr failure (betiory faifurm),

. Axial power shape ~ mid-peaked.

For the fimliing brezk, ADS and LPCS ars the anly emergency core cooling subsystems
availeble. The anatyses support operation at EPU pawer (3852 MW aver a range ol core fiow
ratas ncluding the ICF and MELLLA reglons {106% to 88% of rated core flow). A multipliar of
1.02 Is appliad fo the reactor power in the analysss, us discuseed In Section 1.2.1.

The licensing basls peak clad tampseraturs (PCT) for ATRIUM-10 fuel at EPU RTP is 1680°F,
which Is weli within the Appandix K 2200°F limif, The maximum local cladding oxidation Is
1,78% (< 17%), and the total hydrogen ganeration Is < 1.0% of the total possible. Tabls 4,1
prosants the Imiting LOCA analysis resuits for ATRIUM-10 fusl. The MAPLHGR limit analyses
show that tha limiting exposure for Browns Femy ATRIUM-10 fuei is baginning of lfe (BOL).

Calculations were also parformed to support slngle-ioop operation (SLO) with ATRIUM-10 fusl
with & multipiisr applled {o reduce the MAPLHGR Iimi. The SLO analysss show thet the PCT s
weall below the Appandix K limif of 2200°F.
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44  Main Control Room Atmosphers Controf Syatem

The Referance 1 discussion remains applicable for ATRIUM-10 fuel since the TVA sltemative
source term (AST) submittal (Reference 4) Includes ATRIUM-10 fuel characteristics.

45  Standby Gas Trestment Sysfem

The Reference 1 discussion remalns apglicable for ATRIUM-10 fus{ sines the TVA AST
submittel (Reference 4) includes ATRIUM-10 fust characteristics,

46  Maln Steam Jsolation Vafva Leakege Control Bystem

Browns Fsiy does not Use a main steam lzolation valve Isakage control system.

47  Past-LOCA Combuxtible Gas Contrvl

The combustibls gas control system Is designed 1o ensure an Insri atmosphera In the drywel
and wetwel {s maintained sfier & postiuleied LOCA. This Is sccomplished by Injecting nitrogen
Info the drywsll and weiwell fo kesp the oxygen concentration bslow 5% by valume,

Raferencs 1 presents the msults of the evaluation psrformed fo support EPU, Cladding mass -~
affects the amount of metal-water reaction and consequently the nifrogsn Injsction
requiremants. [

1 Ths results of the evaluation far ATRIUM-10 fuel show that the
rsquired CAD system start time for the dasign basix case is 30 hours, slightly loss than the
32-hour start ime reported in Refarencs 1. This chorter sturt ime doss not Impact the ability of
the apsretors {o appropriatsly respond {o a LOCA. Figure 4,1 shows the results of the Inisgrated
hydrogen production rates from radiolysia and metal-water reactions. The drywall and wetwell
unconiroliad hydrogen and oxygen concentrations are prasentad In Flgurs 4.2, The drywell
pressure responss assuming no vanting ls pregentad in Figure 4.3 and the CAD systam
nitrogsn requiremenis o prosented in Figurs 4.4.

/

The Technkeal Bpecifications require thet 2500 gallons of liquid nitregen (191,000 scf) ba stored
In sach of two tanks to maet the CAD sysism inerting requiremants. As discuased in
Referencs 1, since addtional liquid nilrogsn can be defivered in one dsy or less, demenatrating
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thet the TS storage requiremant can provide the site requirements for four days Is sufficisnt. The
results of the ATRIUM-10 CAD eystam evaluation Indicats that a volume of 108,000 ecf of
nitragen in needed. While this Is greatsr than the required four-day supply of 104,834 scf
reported In Referencs 1, it Is [a¢s than the avallabla 191,000 sct supply required by the
Technicsl Spacifications.
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Table 4.1 Limiting LOCA Rasults for

ATRIUM-10 EPU Operaflon

Parametar " Value
Pseak cladding temparature,
'F 1960
Lbeal eladding pxidetion,
max % 1.78
Tolal hydrogsn generafsd,
% of tofal hydrogen possible <10
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5.0 {nstrumentaflon and Control
5.1 NBES Monitoring and Control Systems

The nuclear sfeam supply system (NSS8) monitoring and contrel system operation Is nof
dependent on fusl degign.

541  Contro| Syslems Evaluation

Increases In core tharmal power affact some Instrument sstpolints ss discussed In Secflon 5.3. |
However, thage Increases are not dspendent on fus! design.

542  Nesutron Moniforing System

The average power ranga monitor (APRM) signals rre rescaled as a rasult of EPU, Fue) design
has no sffact on the rescaling of the APRM responss. Operation with ATRIUM-10 fuel has no
effect on the intermediate range monlifars (IRMs) and gource rangs monlfors (SRMs).

51.3  Rod Wodh Minimize

The funcfion of the rod worth minimizer is noi dependent on fus! deslgn.

52 BOP Monkoring and Cortrol Syaterns

No sefefy-related balance-of-plant (BOP) systsm sstpaint changes zre required for ATRIUM-10

fuel,

§21  Pressyre Control Sysfery

The pressure contro] system, including the electro-hydraulic cantrol (EHC) turbine control
system and the tutbine steam bypass system, Is not dapsndant on fuel dasign,

522  Feacwalor Conirol Svster

The normal operafion of the fasdwalar control system Ie not depsndent on fuel design. The
systsm responas dus {o a fatiure of the fesdwaisr control systam is fuel dasign dapandent, and
is discussed In Section 9.1 (Fesdwater Confroller Faiure Maximum Demand) and Section £.1.3
(loss of teadwalsr flow evenf),

523  Leak Detection Sysiem
The leak dstection system Ia not dependant an fus| design.
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8.3 Instrument Setpoints

Safsty analyses are parfonmed le damonstrafe the adequacy of analyfical limif (AL) setpolnts to
ensure 2l licensing criteria are met. The AL setpoinis developed In Reference 1 for EPU
condltions remam applicable for ATRIUM-10 {uel as discussed below.

5§31  High-Pressyre Scram
Tha high-pressure scram analytical imit Is not dependent on fus! design.

632  High-Pragsure ATWS Recircylation Pumo Trip

The anticipaiad transisnt without seram racireutation pump tip (ATWS-RPT) Is a significant
facior in the ATWS pesk vesss! pressure svents. The ATWS-RPT is initinted by high vessel
dome pressure and/or low reactor walerlevel. For the ATWS events, the low reaclor water level
ATWS-RPT doeas nof afieci tha limiling resul{s. The iow raactor waler level sefpoint is not
affected by EPU. The current ATWS-RPT high-prassure sstpoint was included in the ATWS
evalugtion discussed In Secflon 8.3,1. Since thfs evaluafion demonstrates that the peak vassel
pressure remaing below the applicable fimit, the current ATWS-RPT high-pressure sefpoinfis -
acceptable for EPU operation with ATRIUM-10 fusl.

533  Msin Steam Rellof Vglve

The MSRYV setpoinis are not depandent on fual dasign. The current valuss ware used in the
overpressure profection and {ransionf analyses discuseed In Secflons 3.2 and 9.14.

5.54  Maln Steam High Flow laolation
The main stoam line figh fiow isolalion satpoint is not dapandant on fuel design.

5.3.5  Neytron Monliodng Svstem

The average powsr range monitar (APRM) neutron flux scram anaiytical Iimif s not dependent
on {fuel design,

The APRM flow-blazed rod block and scrar analytical lines ars developsd as a function of the
recirculation loop drive flows, Thermel-hydreulic anrlyses have Indicaied that the pressure drop
through an ATRIUM-10 asssmbly is slightly lowsr than the pressure drop thraugh a GE14
assembly. [
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] No

changes to the APRM flow-blased rod block and screm anelyfical limits are needed.

The impact of & control rad withdrawal error la limifed by the rod block monitor (RBM) sefpoint.
RBM salpoints are determined based on eycle-specific control rod withdrawal error (CRWE)
analyses. A CRWE analysis for an equilibrium cycle with ATRIUM-10 fuel at EPU conditions
was performed, and the results show that CLTP (3458 MWY) astpoints remain applicable.

£§3.6  Main Steam Line Hioh Radiafion Scram
Browns Ferry does not have B main ateam tina radlafion love) scram.
537 sure

The low steam line pressure MSIV closure sefpolnt (RUN Mode) is not depandent on fuel
design.

53.8 sr | ayel fs

The reactor waler level instruments are not dapsndent on fuel deelgn.

639  MsalinSteam Tunnel High Temperature Isolafion
The main steam tunne! high tsmperature Isolation sstpoint is not depsndent on fuel design,

6310  Low CondgnserVacyum

Browns Ferry daas nof hava a low condenssr vacuum MSIV Isolatlon or scram tlp.

53.11 YISV Closure and TCV Fast Clogure Scram Bypass

The furbine stop valve (TSV) closurz and turbine contral valve (TCV) fasf closure scram bypass
Is not dependsat on fue! design.

§312 R injmg
The rod worih minimizer low-powsr sefpoint Is not dependent on fusl design,

63.13  Pressyre Reguiator
_The pressura reguiatar setpolnts are not dependent on fuel design.

Framatome ANP, Inc.



‘Browns Ferry Unls 2 end 3 EMF-2082(NP)

Safety Analysls Report for Extended Power Uprate Revislon 0
ATRIUM™-10 Fue] Supplemeant Page 64
53,14 o j irculetion Cavi Pro

The fesdwatar flow setpoint for recirculation cavitation protection Is not dependent on fuel
desipn,

53.15 C & ] i ia
The RCIC eteam Iine high-flow zolation setpoint Is not depandent on fus! design.

8.3.16  HPCI Steam Line High-Flow jgolation
The HPCI stsam line high-flow isclation setpolnt Is not depsndent on fus! design.
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6.0 Electriou! Power and Auxiliary Systems
64 ACPower

6.1.1  Qfi-ite Power System
The of-slte olecircal squipmant and grid siability are not dependant on fue! design.

6.1.2  On:Sita Power Disirioution Svilam
The elscirical load demands are not depsndent on fusl dasign,

62 DCPover .
The DC power distibution system {s not dependsnt on fue! design,

63 Fuel Pool

The fuel pool systsms are made up of several components and systems inchuding: slorage

poals, fuel necks, the fuel pool cooling and clsanup (FPCC) sysism, and the auxdllary dacay haat
removal (ADHR) systam. Theses componenis and systemns are used to keep the temperature of
ths fuel pooi below a spacified mif by remaving the decay heat from irvadiated fusl sfored in the

pool.
68.3.1 Fusl Pao

The Browny Ferry spent fuel poo! (SFP) bulk water temperature must be maintained bslow the
licensing limif of 150°F, [

832  Crud Aclivity ang Corrosion Products
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8.3.3  Radiafion Leysls

[

] Any small changa In exposure would bs mitigated fhrough
the Browns Ferry ALARA program.
634  Fue| Racks

The tus! reck design temperature Is not dependant on fus} design.

64  Water Systems

The performance of the safsty and non-safsty service waisr systems are nof dapendent on fuel
design.

6.5 Standby Liguid Controf System

The sfandby liquid contro! system (SLCS) Is designed lo render and maintain the core to &
subcrifice! candition In the evant that insufficient control rod insartion results when & scram
signal is recelved. The minimum required beron quantify for EPU was setin Reference 1 to
snaurs an adaguats reactar baron concentration. FANP his avalusied the abilily of the SLCS fo
rendsr and maintain an ATRIUM-10 aquilibrium core, Initlally &1 EPU conditlons, 1o a cold
subcrtfical shutdown candition. This evalustion shows that an squliibrium core designed for EPU
condifions and composed entirely of ATRIUM-10 fus! will be subzritical with the Reference 1
boron concentration. :

] This is confimsd with cycle-
spocific analyses reflscling the actual care configurafian fncluding transition tores) ae part of
the reload licansing process.

During the flrst prassure peek bf the ATWS vessel pressure svalustion, the lower planum
prassure increases nbave the opsning setpoint of the SLCS discharge relief valvas. Aftar the
inlfial pressure Increass, the lower plenum pressure drops befow the ciosure sstpolnt of the
SLCS discharge refief vaives and remains below the opening setpoint (or the remalindet of the
svent. Therefore, the SLCS pump discharge refiaf valves would close, and remain closed, if the
§LCS |8 started befora the lower plenum pressure recovers from the first transient paak. As &
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result, the reaclor pressure response during an ATWS with ATRIUM-10 fus] will not impact the
ability of the SLCS to perform its function,

8.8 PowerDependent HWVAC
Thne heafing ventilaion and alr conditioning (HVAC) systems are not dependent on fual design.

8.7 Fire Protection

Section 8.7 of Refarsncs 1 presented an sveluation of the effect of EPU on the fire protection
program, fite suppression and detection eystems, and reaclor and contaliment system
responses to pastulatad 10 CFR §0 Appendix R fire eventa. There are no fuel-related
paremsters used In the evaluation of the fire suppression and detection systems, The
contalnment response to an Agpendix R flre avent js determinad by the rate of stsam flow
through the MSRVe and the ADS during the evant. This flow it dependent on the infilal reactor
operating power and pressure, bul not on fuel re{ated paramsisra. Therefore, the containment
response is nof fuel relatsd. The response of the reuctor core to an Appendix R svent is fusl
related, Saction 6,7.1 provides the Appendix R analysis results for ATRIUM-10 fuel,

671 10 CER 60 Appendix R Fire Event

The limiting Appsndix R fire event was analyzed assuming operution with ATRIUM-10 fue! at
EPU conditions, [

]

The postulated Appendix R fire event uaing the minimum safa shutdown system (S5DS) was
analyzed for the thrae cases described below:

Case 1. Na spurious spemtion of plant equipment occurs and the operaior inftiafes thres
MSRVs 26 minuias infe the svent.

Case 2. Ons MSRV opens immediately dus to a spurlous algnal generated 2s 2 result of the
fire. The MSRV I¢ cloged 10 minutes into the event by operator action. The operator Inifiates
thres MSRVs 20 minutes into the event.

Caso 3, Ons MSRV opens immediately and remalns opan, The operator [nitiates thres MSRVs
20 minuies info the event.,
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The enalyses agsume ons LPCl pump is aveilabls {0 mitigate the Appendix R svent. LPCI flow
Is modeled fo begin af 316.5 pxig. The recirculation line Isolation valve is assumed fo alwvays
remain opsn, which reduces the LPCI fiow fo ths core.

The rasults of the Appendix R analysis for ATRIUM-10 fuel at EPU conditions demanastfrate that
fuel cladding inteprity and reacior vesse! intagrify are maintained and that suficlent time Is
availabis for the reactor operator fo accomplish the nacessary actions, For ATRIUM-10 {uel,
Case 1 Is the limiting case. The PCT is 1235°F andd the peak reacior pressure Is 1224 pala.

Spurious operation of the HPCI system was aiso evaluated. The purpose of the evaluafion was
ta dstermina the fime the watasr level would reach the sievaion of the maln steam fines if
operation of the HPCI system i assumed {o starl at the beginning of an Appendix R event. The
analysls results show that the time the reactor water level would reach the maln steamiine
olavation is gresfer than § minuies, A changs fo the procadures ic necassary to ansure that
HPCI systam Isolation cccurs within & minutss.

[

6.8  Systems Notimpected by Extended Power Uprate

884  Sysierms With No impact

Opsration with ATRIUM-10 fuei wilt nof impact any of the systems fisted in Table 8-8 of
Refersncs 1.

882  Systame With lnsignificant mpset
Operatian with ATRIUM-10 fusl will not impact the systiems listed In Table 8-7 of Referencs 1.
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7.0 Powsr Conversion Systems
74 Turbine-Generator
The turhine-ganerator design criteria are nof dspendant on fuel design,

7.2 Condenser and Steam Jet Alr Electors

The condénser and steam Jet alr sjactors are not dependant on fus! dasign.

13  Turbine Steam Bypass

The steam bypass capacity s not depsndent on fuiel design.

74  Feedwater and Condenasfe Systfema

744  NomalOgpergfion

Normel operation of the fesdwaier and condensate systems Is indepondent of the fus! design.

742 Iragsiant Opsration

The opseration of {he fesdwater and condenseats systema with all systsm pumps evallabte is nol
dipmdant on fuel design. The system capacity aftar & eingle feedwater pump trip was analyzed
with ATRIUM-10 fuel fo show that the system meintalns the capabllity ia supply adsquate flow
{Sectlon 8.1.3).

743  Condensste Deminerslizers

The condensafe filtsr demineralizers are not depandsnt on fusl design,

Framsteme ANP, Inc.
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8.0 Radwasts and Radlation Bources
8.1  Liguid and Soild Weste Management
Liquid and solid waste managemenf wt EPU condifians are not Impacted by fuel design.

8.2 Gareous Waste Managemsnt
Qassous waste management at EPU conditions s not impacted by fus! design.

83  Radiation Sources In the Reactor Core

831  NormslOpergfon

During normal opsration, the fission rafs directly Impacts the radlation sources. The fission rafe
I directly relatad fo the core power level and thus is nof impacted by fue! design.

832  Normal Post-Oporafion

The accumulated flasfon products are tha primary sourcs of post-operation radition sources.
The fission product inventorizs are roughly proportional to cors thermal power and vary Ktls
with fusl dssign, The Referencs 1 evaluations included appropriate scurce {erms appficable fo
ATRIUM-10 {usl. For post-operafion accidanis, TVA is immplamenting altsrnate sourcs fem
{AST) methodology and submifted the AST implemsentation for NRC reviaw. For the AST
anelysis, source tsrms wsre determined basad on [nputs that included ATRIUM-10 fuel
opsrated at EPU canditions.

84  Radiation Sources in Renctor Coclent

The evaluations from Raferance 1 remain applicable to ATRIUM-10 fusl,

8.5 Radlation Levels
851  Normal Operafion
{

852  Nenmal Post-Operation

The Reference 1 evalustions Includad the considsration of, and are applicable fo, ATRIUM-10
fue),

Framstame ANP, Ine.
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853  Post:-Accldent

The 100-day post-accident radiation doses evaluanfad in Refarence 1 wers calcuiated with
consideration of ATRIUM-10 fuel. Plant speclfic analyses for NUREG-0737, ltem 11.B.2, post-
aecident mission doses eveluated in Reference 1 wers also caleutatad with consldaration of
ATRIUM-10 fus). Therefors, ths Reference 1 dese caleufafiens are applicable 1o ATRIUM-10

fue|,

88  Nomal Operation Off-Sife Doses
The Refsrence 1 svaluations remaln applicable to ATRIUI-10 fuel.

Frematoms ANB, Inc,
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9.0 Reactor Safety Parformancs Evaluations
9.1 Reactor Transients

The UFSAR indicates that abnormal operutionsl {ransients, also referrad to as AOOs, are the
result of slngls equipment failures or singie operator srrors that can be reasonably expected fo
occur during any mode of operation. The events are categorized besad on the pofentie! initieting
cause of the threat fo the fus! and remctor sysiem. Analyses for the potentially fimiting transient
events have basn psrformed fo assess the impact of operation with ATRIUM-10 fuel ut EPU
¢ondltions. The analysss sre bated on an equilibrium eare of ATRIUM-10 fuel operating at full
EPU thermal power and are discussed below. The translent analysis results show that the
ATRIUM-10 fusl hes tha capabilify o meet all the trangiont analysis ficensing eriterla at EPU
condltions.

Table 0.1 presants key reacfor operating paramaters used In the franslent analyses.
Pressaurization transients (LRNB, TTNB, FWCF, MSIVC) were analyzed using the eppraved
transisnt analysis mathodolagy dosumented In Referances 6-8. The fasi recirculafion flow
increase and inadverfant HPCl actuation events wers also analyzed using the frans!ent
melhodology. The loss of feedwatsr flow event was analyzed using COTRANSAZ, fhe systsm
trunsient analysis cede (Reference 6). The other nonpressurization evenis used the
MICROBURN-B2 methodology (CRWE, LFWH) or the XCOBRA methedology (stow
recirculafion flow increase), The SLMCPR of 1.08 (Seclion 2.2.1) pressnted in Table 6,1 was
usad fo calculate OLMCFR values. For all events, one Jowsst setpoint MSRV was assumed to
be out-of-servica, and a +3% MSRV sstpoint tolerance was appliad.

The rasulfs of trensient unalyses al full EPU RTP with Technical 8pacification scram spesds
{TSSS) ars pressnted in Trble B.2, Figures §.1-.28 present the response of several system
parameters for the imiling pressurization translent anslyses.

The application of power- and flow-depsndent limks af off-rated powsr and flow condlfiane Is not
affected by a changs in fuel design. The aclual limiis are established using cycle-specific
anglysls resuls {o ensure that adequate protaction is provided.

The threshold reduction to 23% RTP for thermal imits monitoring and some survellance
requirements discussed in Reforence 1 is nof dependent on fue! design.

Frametame AND, ino.
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] Cycle-specific analyses reflacting the acfual core
configuration (Including transition cores) will bs pedonmad aa part of fhe reload fcansing
anelysis. Core 2nd fuel operating iimits will be revised if nacessary {0 ensure that all icansing
criteria are safisfisd.

914 EuelThomna Meroin Svente

Operation with ATRIUM-10 fusl does not have a significant impact on the relative nature of the -
limifing AQO events. While the fus] design can impact the magnifuds of the event rasult, the
potentially limiting events remuin the semas. This {s conslstent with {rensition relosd care
analyses for different power feve! and power density plants. The potentially imiting evenis are
conglstent with thoss Idantifisd in Reference 1, The rated powst OLMCPR necaseary {0 support
opsration of the refarsnce ATRIUM-10 aquillbrium cora with T§SS s 1.38.

9.1.2  Power and Flew-Dependent Limits

A flow-dependent multiplier Is applied fo tha LHGR themmal limits when the plant i operating et
less than 100% core flow. Fiowsdependani MCPR limits (MCPR;) are also eatablished. The flaw-
dependant limi{s ars based an the results of the slow recirculation flow increase anslysis. The
flowedependens Bmits are established or confirmed each cycls and are bassd on a conssrvafive
fiow runup path,

The LHGR thermal limits are also modified by & powsr-depandant multipller when the unit is
operating af legs than 100% power. Powsr-dependant MCPR (MCPR,) limits are also
sstablished to support operation at off-rated conditions. Thess power-dspsndant limits ars
based on the results of the off-refed transiant analyses performed each cyele,

813  Loss of Feedwater Flow Event

During a loss of fasdwaier fiow (LOFW) event, the waler level decreasax due o the mismatch
between steam flow and feedwater flow. Makeup watst ls nseded to malnfain adequats care
cooling and keep the water ievel above the top of ective fuel. An LOFW snalysis was performed
for a full core of ATRIUM-10 fuel af EPU RTP asauming thet the RCIC sysiem Is the only
systom avallable to reziore the reactar water isve!, Resutts of the LOFW analysis show thal the
minimum water level Inslds the shroud is 71 Inches above the top of acflve fuel (TAF), thereby
ensuring adequate cooling of the core.

Framatotns ANP, Ino.
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In addition fo the raquirament that the reactor water level remain above TAF, an operational
requirement | applied that the watsr level remaine abovs the lowelowslow water levsl setpoint
(Level 1). This snsures that tha ADS timar gnd MSIV closure trip are not activatad. While this
requirement Is not a safety function, meeting it &volds unnecessary actuation of the safety
systems. The LOFW analysls resulfs show that the walsr level remaing abova the Level 1

sotpaint.

In order to avoid unnecassary reactor scrame, an operational requirement is applied that the
wafer love! romaing above the low lovel seipoint (Levs! 3) during a eingls feadwater pump irlp
(SFWPT) avent, The SFWPT analysis resuls for a full core of ATRIUM-10 fuel a1 EPU
conditions shaw that no seram oceurs sinca the minlmum water level [s 18 inches above the

Leve! 3 seipoint.

82  Dasign Basls Accldents

Plant specific mdislopical doss conssquence analyses have besn psrformed for the DBAs
ulllizing AST In accordance with 10 CFR 50.87. Thesa anafysas were performed with
congldarafion of, and are applicable fo, ATRIUM-10 fusl &t Browns Ferry Units 2 and 3.

93  8pecisl Events

831  Anficleated Teansient Without Scram

The anticipated transient without scram (ATWS) overpressure evaluation Includes conslderation
of the most limiting RPV overpressure case. The analysss pratenied In Refarence 1 wers
parformsd to varily thres aceeplanes criferla;

. Poak vesse! bottom pressure less than ASME Service Level C fimit of 1500 psig.
. Peak supprassion pcol temperatura less than 281°F (wetwall shell design {smperature).
. Paak containment pressure less than 58 psig {drywell dasign prassure).

Analysat wers porformed for a full core of ATRIUM-10 fuel at EPU conditions ta eveluaie
compiliancs with the ATWS peak vesas! pressurs criferia, [

Feamatome ANP, [he.
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] As a result, the
containment pressure limit will not be violated with ATRIUM-10 fuel.

] Since there Is no care uncovery associatad with the ATWS avent, these
two criferia will be bounded by the LOCA PCT and local cladding oxidation.

The key Inputs to the Browns Farry ATWS overpressurization analysis are provided In

Table 9.3. Resulis of the analysls are provided in Tabls B.4. The results show fhaf the ATWS
ovarpressurization criteria are met far EPU condifions with one lawest setpoint MSRV out of
service,

9341  ATWS With Cory Instability

The summary presented in Sacfion £.3,1.1 of Referencs 1 indicalas that for an unmitigated
cass, n amall fraction of the core expsrisnces locally high pesk clad temperature (dryouf) and
some fuel damage cannof be precluded. For the mitigatsd cass (reduction of reactor water leve!
fo reduce core Inlef subcooling and direct injection of boron in the presance of power
osclliations) exiandsd dryout was not expected, The NRC has concluded based on the BAVROG
sutrmittals and thelr own work (Technical Evaluetion Report for Referenca 15) that the presence
of lsrge amplifude power cscillations does not alter the conssquences of an ATWS event
significantly encugh to wamen{ a change inthe cument ATWS Rule. Furthsmmore, even though a
large unceriainty fs aesoclated with the calculatad power oscillation amplifuds, the condlusion
would remaln valld sven If the amplitude was in error by an order of magnitude.

Opsration with ATRIUM-1G fusi rasults In small chenges ta paramsters Imporiant fo detsrmining
the reactor sfablilty, [

] Based on these observations, the Impact of operation with ATRIUM-10 [s
consldsred small compared fo the large uncertainties associated with the event analysix.

Framatome ANP, Inc.
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83.2 Sisfion Blackout

The plant responge and coping capatilitias for a stafion blackout (SBO) were svaluated In
Refsrence 1. [

Framatome ANP, Ine.
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Table 8.1 Browns Ferry Pammetars

Used for ATRIUN-10 EPU Tranalent Analyaea

Reted {hermat power, MWt 3852
Anglysis powsr, % rafed 100*
Analysls dome pressure, psla 1050
Analysis turbine prassure, psie pss
Rated vessel sieam flow, Mibm/nr 1644
Analysis stoam flow, % rated 100
‘Retad core flow, Mibm/hr 1025
Reted power cors fiow rangs, % rated 99-105
Analysis core flow, % ratsd 99-105
Narmal feedwater temperaiure, °F 3945
Staam bypass capadify, % ratad steam flow 21.89
Rezctor low-Jevel water level 3 scmm (In AVZ) 618
Safety imit MCPR 1.08
Number of tASRVs assumed in anslysis
Low bank ar
Mid-bank 4
High bank §
MSRYV setpoint, paig
Low bank 1135+ 3%
Mid-bank 1145+ 3%
High bank 1185 + 3%

*  The only events antlyzed ot m different power level (102%) are the Jose of feedwater and ASME
overpreseurization evants.

t  One lowestaetpoint SRV is assumed 00S.

Framatame ANP, Inc.
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Table 9.2 Browna Ferry ATRIUM-10
Translent Analyals Raaults*
Peak Feak
Neufron Heaf
Fhux, Flux, MCPR
% ofrated % of rated Opsrating
Event EPU EPU ACFR Uit
Generaior load rsjection with bypass
failuca 208 148 0.30 1.38
Turblne trip with bypasa faliure 298 119 0.30 1.38
Fesdwater controlier failure max
demand 288 122 030 {1.38
Pressure regulator downscale falfure t t t t
Loss of fesdwater heating : $ 0.10 1.18
Inadverteni HPC! actuetion 114 113 0.1% 128
Rod withdrawal error ¥ % 0.20 1.28
Slow racirculation Increase NA NA NA MCPR;
Fast recirculafion increanse 203 81 0.12 120
Generzlor [oad rejection with bypass 264 115 0.26 1.34
MSIV closure ~ all vaives 142 101 0.10 »
MSIV ciosura - 1 valve 117 107 0.02 e
Loss of feedwater flow'™ 102 102 NA NA
Los3 of 1 feedwater pump't 100 100 NA NA
* Al analyses petformed with TBES nastfion fimey,
T Not paloulated baaed on UFSAR 14,528,
Peak neutron fux and peak heat i are not repotiad for the alow trenalents.
¥ With rod block monttor setpolnt of 111%.
1'; Boundad by tha generater [oed rejection yAth bypass fallure.

Framatomes ANP, Ine,
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Table 8.3 Key inputs for
ATRIUM.10 EPU
ATWS Analyals
Reactor power, MWt 3952
Reactor doms pressure, pafa 1080
MSRV capacity, Mibem/hr 11,34
High-pressurs ATWS-RPT, psig 177
Number of MSRVe out-cf-service (OOS) 1
Table 84 ATRIUM-10 EPU
ATWE Overpreseurization
Analysis Results
Peak veasel botiom pressure, psip 1483

Frametoms ANP, inc.
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Figure 8.4 Turbins Trlp With Bypass Failure at
100%P/1D5%F — Turbine 8team Flow
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10.0 Other Evaluations

10.4  High Energy Line Break

High energy Fne breaks are svaluaisd for thair effacts on squipment qualification. The mass and
energy release rates following a high energy iine break are not depsndent on fuo! design,

10.2 Madarate Energy Line Break

Moderete energy line breaks are avaluated for thelr effects on equipment qualification. The

flooding evaluations are not depsndant or fue] design,

10.3 Environmoents! Quaitfication

[
] Operstion with ATRIUM-10 fuel does not

affect ths temperature, pressure or humidity consequences pressnted in ths Refarence 1
squipment quslification evaluations,

104 Toafing

The uge of ATRIUM-10 fuel will not Impose any addifional tesfing requirements for EPU

operafion,

104.1 . Radrculaflon Pump Testing

Thera ars no additions! requirements for vibration testing of the recirculation pumps dus to tha
use of ATRIUM-10 fuel af EPU conditions.

1042 40 CFR 50 Appandix J Tesfing

The contalnment pressurizafion tsating ls nat dependsnt on fus! design,

1043

The vibration fesfing of the maln stesm line, feedwater, and reactor recircuiation piping are net
fuel design depandent,
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108 Individua! Plant Eveluation
Prababllistic fisk assessments (PRAS) are performad {0 evaluaie fhe risk of plant cperations.
The core demaps frequency and large sarly release fraquency are not affectad by fuel detign.

10.5.4  |nifialing Eveni Fregusncy
The fraguencies for the initiating avents are not dependsnt on fuel design.

1052  Component and Svalem Refiabliity
The component and system rellability does not depend on fus! design.

1053  Qperglor Responge
The cperator response capabiltles following an inltfating event are nof affected by fuel design.

10.54  Bycoess Criteria

The success criferla defined In the individuat BFN PRA models are used fo protect the reactor
fuel; however, the eriteria themselves are nof depandent on fuel design.

1056  ExernalEventa

There are no addifional vulnerabilities {0 sxtamal events due fo the uss of ATRIUM-10 fuel st
EPU conditions.

1056  Shuidown Risk
[

) Therefore, operation with ATRIUM-10 fuel will not effect the shutdown risk.

10.5.7 ERAQually
The PRA quelity Is nol depsndsnt on fuel design.

108  Operator Tralning and Human Factors

Reference 1 Sectlon 10.6 discusses additicnal tralning nesds for EPU plant oparafion, As nofed
In Seclion 8.7.1, & change to the procadures and subssquent opsrator training are needed to
require HPC! system isolation during an Appendix R svent within § minutes. No othar addifional
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training requirements will ba neceasary for the use of ATRIUM-10 fus! at EPU condifions aside
from the currenily established cycle-specific care training and fusl specific tralning requiremants.
The ATRIUM-10 fuel will be included In TVA’s cycle-spacific training. Necsssary simulator
chanpas to appropriafely model the ATRIUM-10 fuel will be made prior fo operation.

10.7 PlantLite

[
] Continued Implemantation of the plant inspection program enaures thal
any degradafion of applicabls companents that occurs during operation Is prompfly idenilfled.
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110 Licensinp Evsluations
111 Other Applicadle Requirements
11.1.1 RC and | Co i

The issues erising from NRC rnd industcy communicationa are not dependent on fuel design.

1142  PlankUnlaye items

The only plant-uniqus lfem potentially affected by the use of ATRIUM-10 fuel Is the emergency
operafing procedures. These procsdures will be revised prior fo operation with ATRIUM-10 fuel
at EPU conditions.

Abnomal operating procadures are event based, and are nof Impacted by fus! design.
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