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Exacutivo Summary

Tennessee ValleyAuthority Is Inmpementing an extended power upraet (EPU) at Browns Farry
(BN) Units 2 and 3 to Increase the mamnum powr lhvel from 3458 to 3952 MWL General
Electric report NEDC-33047P Roevilon 2, Bmswt Ferry Untt 2 and3 SafetyAns*s Red for
Extnded Power Upret (Reference 1), provides a summary of the anhyls resufts for a GE14
equllbrium core. TVAs current plan Is to go fo the EPU pommrleyel usirV Frgmatoine ANP,
InV (FANP) ATRlUMm-10t fuel. The riportto fotlw lsa sununay of tie results of ft analysis
addreasing the ipadt of operafion of BFN Units 2 and 3 at EPU conditions wth ATRIUM-1G
fuel.

The fey analyses performed to #upport EPU can be chamdeezed as being fuoal-lated
(drnmnstrating compliance wtth fuel design criturl and licensing requlte mnts) orplanralatod
(demonstrating omplance with plantdsign crtlerla and icensing requiremnts).The phnt
ralated sofety analyss can bo uther classified as beig elthr dependet or not d ependnt on
fuel design parameters. Many of the Reference I EP(I evaluations are not affected by a change
In fuel design. This report provides results for fuelrlated analyses and aflohrana)yzis results or
Justification for the continued appilcablt of the Reference I evatuatlon& forthe plant-relatad
analyses AJI analyses are performed fors reference ATRIUM.10 equilbrium core. The
analyses were perfrmed using NRC-approved orindusft-accepted analysis methods.

Th, results and conclusions presented belowsupport the overall conclusion that Browns Ferry
Units 2 and 3 can safely operate at EPU condiftons with ATRIUM-jO fuel.

* Thire are no new potentially llmifing events beyond those previously Identified and there
is no significant Incraase In the prbability af postulated event occurring.

* The safety inpedts of the plant that are afrected by EPU operation with ATRIIJM-1O fuel
were evaluaied and no plant modiffcations are required to mest afety requirements.

* The rsults of the potentially limiling acoldent and frunsient analyse; are reported and
demonstrate thwt no wxstdng regulatory llmits are exceeded.

* ysms and components affected by the use otATRIUM410 fuel were roviewed to
ensure there Is no significant challenge to safety systems.

* Complane, vih current plant environmental regulations has been malnafrned.

Franutom AlP; ln. Is an AREVA and emons imneompary.
t ATRIUM 1r ctrodarnrk of Framatome ANP.

Framatom. ANP, kc.
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1.0 Inteoductlon

1A R1epotApproach

Tennessee Velley Authority (TVA) Is Implementing an extended power uprate (EPU) At Browns
Ferry Units 2 and 3 to 3952 MVA, which Ib 120% of the original licensed thermal power (OLTP)
Referenie 1 presents results of safety evaluations performed that support the extended power
uprute to 3052 MWL The Reference I evaluations were performed by GE Nuclear Energy and

asswne a reference GE14 equlWnium core. ATRIUM-tO fuel wll be used for operation at EPU

conditions. As a rult, analyses forATRIUIM-io fuelhaew been perfrrmrd at EPU conditionr.
This report summarizes the Impact tatprIon with ATRIUMIO fhel at EPU corditons, has

on the Reference I waluations for Browns Fery Units 2 and a The ATRIUM-fO EPU analyses

follow tho NRC-approved generic format and content described In Referinces 2 and 3.

Table 1.1 presents a glossary of terms used In the report

1.2 Purposw and Apprv oh

Thc eausaflons performed to asses# the impact of utilizing ATRIUM-10 fuel demonstrate that

th EPJU power level Increase can be cconplshaed vMthin the applicable safety design cribtrk.

Many of the Reference 1 uafety evaluations and equipment assaessmnts performed forthe

Browns FeMy EPll ate unaffected by a change tn fuel design. This Browns Ferry EPU report for
ATRIUM-ofueltfollowsastructure simarto Reference 1.

The safety analyes perforrned to support the extended power uprate can be characterized as
being fueieafed (dasmonstting complIance with fuel design criteria and iomsing

requimrments) orptankelated (demonctniting complianc, with plant duslgn criteria and

rrcanuing requtrements). Plant-rltbd safety analyses can be ftuther dassified as bWing sluer

dependent or not dependent on fuel design paraotorr rL, does the analsis depend

sIgnificantly on any fuel-deisgn-dependent Input parmetera) This report provides results for
fuel-related analyses and either analysIs results orJustifimition forth. continued applIcablfity of
plantreprae A - ented cn Re.en 1, All fl d analyses are perfrmid fhr a
eference ATRIUM-t10 equ31brlum core.

Furm~utwn* MP, Mec.
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1.2.1 Urgnte Analvis Basis

Reefno I provides the evaluations to support operation at EPU onditon,. The ATRIUM.10

EPU evaluations arm based on the uprated power level of 3952 MWt Table 1.2 prusents plant-

specif; parameters used In lh6 EPU analysus at rated conditions. For nmost of the EPU

analyses, fhe 2% pwrfactordiscussed In Regulatory Guide 1.40 Is accounted forln the
anaysals methods. Three exceptions are ASME overpressulizatlon, loss of feedwater flow, and
loss of cooling accident emergency core cooling system (LOCA-ECCS) an"ls. These
analyses are perfomried -Mthhe factorlncluded In the analysis power level.

1.22 Com~ode _

The cowputer codes and calculation itchniquss used In the EPU enalyses have been approved
by the U.S. Nuclear Rogulaly CommIsslon (NRC) or are accepted throughout the nuclear

Industry. The computer codes used In the ATRlIUtO EPU evaluations arm Wsad In Table 1.S.
The analysev are parformed In accordance with fte NRC limiltions and resfflefiona inouded In

the applicabla Safety Evaluaton Reports (BERs). Any exceptions are noted In Table 1.3.

1.23 Amtroagh

The scope and depth of the evahljon results provided In thIs rspof are based on the

prccesses used hI Reference 1. SeCons 2.0 -11.0 provide evaluations of ATRIUM-10 fuel at

EPU opermtrn on tit respective toplcs. The scope of the valuations Is summarZed In the

following sections:

Section 2.0 - Reactor Core and Fuul Performance. A representaflve ATRIUM-10 equilibdu
hel cycle operating of EPU conditions was used as the basis for the EPU analyses. Thermal
linfts, reactivity characteriuibs and stabrt are evaluated each cycle and wi continue to be
evaluated each cycle. The control rod reactivity control systomw are not Impacted by a change
In fuel desIgn.

Bctlon 3.0 - Raeator Coolant and Connected Systers. The knpact of BFN operation with
ATRIUMI-10 fiel en thi Reference I evaluations of the NSSS components and sysftnes has
been asesosod, ino, the reactor operating pressure, core llow, *fearn flow, and feedwaterflow
are unchanged for operation with ATRIUM-10 fuel, the effects on the reactor coolant and
connected systems are minor.

Beootln 4.0 - Engineered Satefy Features. The effects of EeU operation ith ATRIUM-10 fuel
on the engineered safe features hays been evaluated for key events. The evaluations show
that the appropriate acceptance criteria arm met with ATRIUM- 0 fuel.

SectIon 6.0 . Control and hintrumanratton. The Insntrumenatlon, control systems, and
analytical limits for setpolnas wre evaluated frany Impact due to a change In fuel deslgn. The

Fi'smatarni ANP, Ino,
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evaluations show that the use of ATRIUM-10 fuel will not Impact the Instrunmntation and control
systerms. The Reference I anlycal rannts remain vald Sor ATRIUM-10 fuel.

SectIon 6.0 . Electicul Power and ALiary Systems. Evaluations of the slectriciu power and
auxiliary systems show that operation with ATRIUM-10 fuel does not Impact the capability of
these systems to support safe plat operation at EPU condltons.

Section 7.0 - PowarConverslon Systems. Fuel design does not affect the EPU tmrnat
power, stdam flown Dr Teedwaterflow, As a result, the power conrsIon systems ar noft
effected with the use of ATRIUM-10 fuel.

Secton 8.0 - Radwaste Systems and Radlatron Sources. Rvaluatans have bean performed
to ensuru that the approple MoCeptarice criterta ar met With ATPIUM-10 fuel.

Section 9.0 * Reactor Safety Performance Evaluations. Analyses for ATRIUM-tO fuel were
porformed rorthe potentfaly Mlllng desIgn bails events using limiting condlions for EPU. The
use otATRIUM-10 hel does not introduce any new IlrnmIng evenbs. The results of the
ATRIUM-1 0 lilmting accidsnt and transient analyses show compliance with reguktory
toquirements.

Section 10.0 - Other Evafuutons. F'U operation th ATRIUM-10 fuel does not Impact the
high energy Ie break and environmental quallifcation evaluations presented In Reference 1.
The Reference I Individual Plant Eviluation also remains applicablo.

SuctIon 11.0 -Ucenslng Evaluafions. WIth the exaption of th emwerency operating
pmeeduras which are updated an o cycle-spedfic basis, the Reference i licensing evaluations
remain applicable forATRIUM-10 fuel,

1.3 Uprafed Pant Opating Condons

The use of ATRIUM-1t fuel wM have no Impact on care operating conditions. Hovever, for

complateness, the operating conditions based on anase. perfoimed by Frarnatome ANP

(FANP) at EPU condtiona are presented.

1.3.1 Reactwr Heat Bglancg

The steady stato thermal-hydreuilc perfomnance of a bollIng-water reactor (BWR) reactor core

can be charectertzed by the operstit conditions - operatIng pressure, total core flow, and the

coolant thenrodynaric state. The operating conditions provide the InitIal and boundary

condhilons for the safety mnalyusi that are necessary to show compriance with the apprpriate

acceptance criteria and are determined by performing heat balance calculations at EPU

conditions.

The heat balance resilNs for (he EPU power level and 100% rated core flow are shown In

Figure 1.1 and the results for 102% of uprmtod powerand rated core llow are shown In

Flgurm 1.2. Table 1.2 provides a sunTnary of reactor thenel-hydrxuilo parumeters for EPU

Frmrmntom ANP, Inh.
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conditions. Note that the pressure upstream of Oe fubine ftp valve Is higherthan the

Refemne, I valuf and Is rapresentative of the Brml s Fgrry Unit I configuration. The result Is a
lower steam line pressure drop which Is conservative forpressuriztion events. A lower steam

Ifne pressure drop has no Impact on tho othor operating conditions.

1.3.2 Reactor Performance Improvement Festures

Several performance Improvement features and equipMent-oul-of-servie (EOOS) conditions
are supportd for current operation. A list of these features foroperation at EPU ccndftions Is
presented in Tub!. 1.2 and Is the sarn as the list presented In Roferencs 1. While the feasures
themselves are notfstl design dependent, they do I mpact analyses performad to establish or
conIrm the fuel design specific operating lmits. The 0miltIng analyses allowing tor OOS features
have been performed forATRIUM-I1 fuel at EPU conditions.

1.4 Summary and Concluuions

This evlukagon demonstrates that operation orATRILM-0 fuel at eFN Units 2 and 3 at EPU
condtons does not cause a slgnificant icroase In tho probabirty or consequences of an
ncddent prevIously evaluated. In addlition, theme arm no now ordifferent events oracclddnts thlt
result from operating wmth ATRIUM-ID fueL LhWU can be eatablished to support operation while
continuing to meet the applicable plant rogulatory and design limits. As a resut, there Is no
roducthn hI the margin of safely.

Frsetome ANP, Inc.
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Table 1.1 Glostry of Terms

AC alternating current
ADHR aiuxiary decay heat rmmoM
ADS aulomallo deprussunztion syutem
AL * nanslycal lrnit
ALARA as low as reasonably adilevable
AOO anticipated operational ocurrenca
APRM average pwrerange motor -
ARTS APRMIRBSITrehnical 8perification5
ASME AmeriAn Godiey of Mechunical Enoineers
AST altamust source form
ATWS antldpated transient Without scram
ATWVS-RPT enticipated trnsiunt wihaut cramn recirculation puwM tip
AVZ nbova vesual zero

BFN Browns Ferry Nuclea PhnW
BOL beginning of life
SOP balance of plant
BWR bolng watsr reactor
BWROG DW Ownera Group

CAD contalnmhnt asntsphedc dlulon
CFR Code of Federal Requusons
CLTP current Uclensed tormal power (3458 MWM
COLR ore operating liints reporl
CPR critical powrrato
ORD control rod dcive
CRWE contol rod withdrwal enzr

DC direct current

ECCS emergency core cooling system
EHC electro-hydraulic control
IOC end ortcycle
EOOS equipment out-oF-servlc.
E5PU extmnded power uprut

FANP Framratomr ANP
FPCC fuel pool cooling and cleanup
FUXF fedwater controller(a ure - rnadmum demand

GL gonue letter

HPCI hlgh-pressure coolant Injection
HVAC heating ventilation and air condijioning

Frummt*m AWP, Ino.
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Tsable 1.1 Glossary of Terms (Confinued)

ICA Interim correctinv aion
ICF Increased core flow
IRM Intermediat range monitor

LFWH loss of feedater heating
LH13R linear heatieneratlon rale
LOCA loes-okoolant accldeni
LOFW loss of fecdwater flow
LPCI lowypessure ocolunt oftion
LPC8 low-pxssure corm spray
LPRM local power rnge monitor
LRNB load rauechlon vMthout bypass

MAPLHGR maximum average planar llneurheat genehrutln rate
MCPR rrninnumcritical povmrrUtlo
MELLIA maximum adendsd lead line Frmlt analysis
MSIV main steam Isolatlon valVe
MSIVC main steam olation Valve closurs
MSIVF main steam isolation valve closure with scram on high flux
MSRV muin sttam relief valve
MWYR mnisim-waterreaction

NP$H net poset sucton head
NRC Nucleur RegulatokW Commission, U.S.
NSSS nluds*foutean supplysystm

OLMCPR operating Umn' minimurn critical power ratio
OLTP original licensed huermal powr
OOS out-oftserAc
OPIRM oacillation.power range rrmlnor

PCT peak cladding emperatur.
PPM pars per mlon
PRA probabloaft fak assessment
PRNMS power runge neutron monitoring systm

RBM rod block monitor
RCIC reactor core lsolation cooling
RHR residual heat removal
RPT recirculatlon pump trip
RPTOOS reolrculaUon pump hip oui{cf-service
RPV reatcor pressure vessel
RTFP rated thermal power
RV= U reactorwaterclanup

Frarnelro ANP, 1110.
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Table 1.1 Glossary of Tsmns (Continued)

NO sttaton blackout
sot standard Wubi feet
SER safmty evaluatlon report
SFP spent fuel pool
SLCS slefndby liquid confrol system
SLMCPR safety limit minimum critical pomr ratio
SLO ingle-loop opelraion
SRM source rang6 monftor
SSDS safe shutdown system

TAF top of active fuel
TBVOOS turb1ne bypass valve OS
TCYV trbine control valve
TS TechnicUl SpaclicaflOn
TM8 Tchnical Specflcellon scram spoed
TSV turbine stop valve
TTNB turbine trip without bpass
TVA Tennes. ValloyAuthority

UFSAR Updated Final Safety Anysis Report

vic percent concentration by volurm

Framitorm. ANP. kic.
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Table 1.2 Brownh Frry EPU
Plant Operating Conditlons forATRIUM-10 Evaliafions

Parmoter Value

Rated thermal power. MIM 3952

Rated core flow, Mlbrrhr 102.5

Raled steamr ow,* Mlbnihr M44
Rated power oors flow rnge

MlbriVhr 101.5 to 107.6
% rated _ tfo 105

D=n pusu, p3la 1050

Dome temperafrs, 'F 550.S
Pressr at upstream sids of
turbine stop vnhre (TSM), psba 088'
Rated power feedwater

Flow, MWbnvt 18.39
Teruperatm, *F 384.5

Core hilat enthelpy,4 Btullbm 623.2

EOOS / Opematonal Enhmncements

APRM I IRSM /Technical Specifcations T) - Maxmurnum
extended load Une lit analysis (MELLLA) wffh power
range neutron monltoing system (PRNMS)

End-of-cycle (EOC) coaddown

single-oop opemlion

Final feedalertf pamture reduotfon

Fnedwatbr heater out-of-senvIce
I nmin team rell*Tvulve (MISRV) out-of-service (OOS)
3% MSRV setpoint tolerance
Incrased care f ow (ICF)

EOC - recirculation pump trp OOS (RPTOOS)

Turs bypass valve 003 (TBVOOS)

24-month fuel cycle

Reactor Level 3 reductlon

At nnorl Isdwater heutng.
This vatue b NoW lhan Sie Reference 1 vlue and b reprmentudv ofthe Dromws Forry Unit I
aorniguaton. Thu rewst Is a lower steamn en pressure drop which Is conservative for pressurizatiln
eventa.

I At00corelow.

FrarmftameANP, Ino,
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Table 1.3 Computer Coduu Used
for ATRIUM40 EPU Analysms

Co~npfter NR.C
Task Coca Version Approved Commients

Reactor heat
balanice HTBAL UJMAYO4 (f)

Ress Mr wen and CASMO-4 UFEBOia Y EMF-2158(P)(.A) Re.0._. ... (Raf. B)
fuel perfornmonc MICROBURN.82 UJAND3 Y EMF-2156{P)(A) Rev. a .-.- (Ret. 9)

Safety Imilt MOPR SAFLIM2 UOGT02 Y ANF-624(P)(A) Rev. (PRuT. 10)

Trunslant mnhlyuls MICROBURN-92 WJANDS Y EMF.215 S(P)(A) Ray. 0,~......- (Ref. 9)
XCOBRA LLUAUV2 Y.(2) XN-NF-80O-fg(PXAJ Vol. 3 Rev. 2.. (Raf. 8)
COTRAN8A2 MAPRQ3 Y (3) ANF-41 WPXA Vol. I Rev, I __~.(Rt. it)

IUJUL03
XCOBRA-T LWJOO2 Y (3) XN-NF-84-ICS(PXA) Vol. I__-... (R.f 7)
RObEX2 U#APR2 Y XN..NF-$18(P)XA) Rev. 2........ ~(Ref. II1)

Antildpatod tranaisrnt
viflioGMwMm-
overprevawlzaflon COTRANSA2 MAPRO3 Y (3) ANF4I13(PXA) Vol.1I Rey. I . ...... (Raf. 8)

Appen*c R - RELAX UAUJG02 (4J EMF-2381 (PI(A) Rev. 0 ........ (Rof. 12)
Ith protoolon HWXY UJANO (4) XN-C043(PXA) Revi. I.-.. . .......- (Ref. i 3)

RODEX2 UAPRO2 (4) XN-NFj.8.(P)(AN Ray ...... (REL 1 1)

.OrAeOcc RELAX UAUGO2 Y EMF-M M(P(A Rey. O.............. (Rot. 12)
mmX WJANOi Y XNO-CC33(P)(AJ Rev, 1........(Rot 13)
RODEX2 UAPR02 Y WISNF-01641(P)(A) Rev. 2...........(Ref. 11)-

Reactor core
stablfty STAIF UPE302 Y IMle.C"MO7PKA) Vol. 4 ReV. 0,.. (Ruf. 8)

NOTEM:
1. HTBAJ h not axplodly approved by th* NRO but It x wstand-alone version of thi heatbranoe

roulne Included hI (be NRC-approved MICROBURN482 omdu documentad in Reference D.
2. The approval of XCOBRA Is Inoluded In the approval of 0it THERMERithodoWy In Raf'rence 4.
3. The Bt of events for vvhh COTRANSA2 and XCOORA-T can be used was expanded Jn Ue

clarlltcaan acceptance In Retarenos 14.

4. [

I

FrsnwtmANP, tis.
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2.0 ReactorCore and Fuel Performance

2.1 FAus D"ign and Operation

The effect of using ATRIUM-10 fuel on operation at EPU conditrons Is described balon. A
cihange In fuel design has no Impact on the average bundle power. While The average bundle
power for EPU remains 6.17 MW/bundle, the difference In the thental-hydroulle, Mechanical
and noutroniO characteristies of the ATRIUM-10 fuel necessitate changes to the latfice and core
design in order to meetthe EPU operating rmqLirments. These changes include enrichment
and burnable poison dlstrlbulion, reload batch size, and loading patterns. The power
distributlons throughout the cycle are reviewed to onsure that the folowing operaing limits arm
met.

* Minimum crfifoal power ratio (MCPR). Ensures on acceptable low probabifl of tuel
cladding faflure resuffing from the fual experbifcing boilnlg trndifon.

* Linear heft goneration rate (LHGR). Ensues that fuel mechanical design bases are
maet

* MaxImum average planar linear heat goneration rate (MAPLHGR). Ensures t1ha
peak cladding temperature and maiM-wator reation criteia l'brthe llmUTng loss-of-
coolant accident (LOCA) are rnst,

The evaluations performed to assess the Impact of using ATRIUM-10 fuel at EPU condtions

misumie a reference equilibrium core of ATRIUM-1O fuel consistont with the energy and cycle

length roquirrwmnts used In the Referenoo I evaluation. All fuel and core design llnils continue

b be mit by the planned endchment, burnable poison, and control rod positions. The methods

used to perform the ATRIUM-10 fuel and core design anblyses for EPU have been approved by

ti. NRC and show that he ATRIUM-f0 equilibrium core meets the EPU operating requirements

mid stayz vithfn the operating lOmits. All ATRIUM-10 reboid core designs for operation at EPU

conditiona will take Into account the operating limIts discussed above (MCPR, LHGR, tnd

MAPLHGR) to enure acceptable design rgino exist betwen t lnsng ints and their

correspondeng operatIng Ysbres,

The NRC-approyed exposure limlts are not exceeded in the ATRIUM-1I equlribrium core doesgn

used In the EPU evaluationa. Using ATRIUM-I0 fuel may have some effects an the operating

flexibility and reactivity charactedsilcs but are accounted for in the design and licersing process,

Appropriate radiation Source terms have been delsrrnined which Include ATRIUM-10 fuel at

EPU conditions (See Sectlon. 8 and 9.2).

FrimtruomeANP, ifta.
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2.1.1 Fuel Thernal Marin Montorlnn Threshold

Simnc there Is no change In (he average bundle power wIth ATRIUM-10 fuel, therm Is no cihnge

to the thermal margin monlloring threshold.

2.2 thermal mit Asshsment

Asuranri that regulafory lmits are Wf exeeeded during postulated anticipated cpura8onal

occurrence; and accidents Is aocompilshd by applying operating limtb on the fiaL TWes sectlon
dlacusse the IMpact ATRIUM-10 ruel his on thermal limits. The evaluatlons were performed
using an ATRIUM.1D equfllbilum core. Conslstentwith the current practice, cycle-pecific
therm.l lirrits are established or confirmed each reload based on the cyoe-pecific core
configurafin.

22.1 Safetr Urit Minimum Crifical Fowvr Ratio

The safety 1lt milrNum cdcal power rato (SLMCPR) can be affectod by a nerw fuel design

due to changes In te power and flow distbutlons. In additlon, differences In tueeralated

uncertairties will Impact the SLMCPR results. Thu SLMCPR analylsi reflect. Lhe actual core

loading and Is perormed for each reload core (mcluding transition cores). An analysis orths

SLMCPR ior the reference ATRIUM-i0 equilibrium core we; perfoorned. The result support in

SLMCPR of 1.08.

2.2.2 Onprafin Lkmit Minimum Criical Power Rafio

The operating limitrninfrum crI~cal power ratio (OLMOPR) Is defmr*,ed oach cycil based on
the results ofthe reload transient analyses. The CLMCPR for a gIven fuet design Is dependent
on Its crtlical powr perlbrmano.. For (he rererence ATRIUM-10 equilbriurn car, tho OLMCPR

ror EPU RTP operation Is shown In Table 9.2. Thu OLMCPR la deortrined based on analyses
reflectng .ctuu! core loading (ncluding 1ranslion cores).

The OLMCPR Is esfablished to protect the sum or the change In MCPR (ACPR) for ft. uiting

enticpsted operatlonml occurrenoc (ACO) evont and the SLMCPR. The Impact that ATRJUM-1 O

fuel has on AOO events at EPU condiions Is addressed In Secton 9.1.

2,23 MAPLHQRgrnd MaimumL4OR Ooeratina Limits

LOCA-ECCS analyes am performed to demonstrate that the MAPLHGR Ilmits provide the
necessary prection. Wth FANP methods, MAPLHGR operating rilmts are estabished fara

Frntnorn ANP. Inc.



Browns FerryUnits 2 and 3 EMF-2982(NP)
Safety Analsae Report lfr Extanded Powu Uprat Ravkbn 0
ATRIUMN-1 0 Fuel 8upplsment Pae2.3

fuel fype (e.g. ATRIUM.10 fuel) at a given plant. Analyes.are performed each reload cycle to
ensure that Established MAPLHGR limits ate applicable to the new fuel assembly delgn. The
results presented In Section 4.3 show t(Mt the ATRIUIM410 MAPLHGR limits meet the regulatory

linmt, The ATRIUM-1C MAPLHGR llmlls ar the same for CLTP and EPU conditions.

The LHGR fItts ensure that the plant does not exceed the themnal-mechanichl design limU.

LHGR Omits are fuel type dupendmni and apply regardless of power level, andthus are not
aftected by EPU. To aupport operoffon st off-rated condifons, power6 and flow-dependent

trnitipllurs am applied to thUi LHGR limits to ensure that the fuol matees the theiunl-nechanicsl

1nits during anticipated operatlonal occurrences. WNhl the LHQR lirits forATRIUt-I10 fuel ae
not cyciespecific, the power- and flowdpsndenl LHGR multipliers ar established each cycle

sInce they are aftletd by the core response durin a trhnslnt The LHGR oporating rlimis and

the power- and flow-dependent multipliers are documented In the qcce-specfic core operat
its report (COLR).

2.3 RescftyCharaoterixcs

Reload core deulgn analyses are performed on a cycle-specific baNWs to ensure that required

reactivity marns are maintained. Current Technical Specification (TS) requirments for cold
shuWown margin ame maintained at EPU conditions with ATRIUM-1 0 Mel by appropdats dssign
of the burnable noufronabsurbercontent end by judicious placement otfresh and Irradisted
asuemblies. Operntion with ATRIUM-10 fuel at EPU conditlons does not chare cold shutdown
margn roqulremeaf All curmint TO ractivity control requIrements at the not reactive
condItlons are met and confinmed by cyclo-spectflc analyses.

Cycle length End hot excess reactivity are maintaIned by appropriate selection of InItial
enrichment, fresh baftch sIze, and burnable neutron absorber design. Sufciient design flexIlifty

exists with the ATRIUM-10 fuel to mccommodate operalon at EPU conditions while maintafning

adequate powerdigtribufion control.

2.3.1 PoWsrfFIowQerjatu0A Mav

The use of ATRIUM-10 fuel does not affecf the pmwafOw opemraing map. Therefore, the
Browns Ferry Units 2 and 3 EPU power/flowopemling map presented In Reference I remains
appicablo,

F*rwratme AMP, Moc.
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2.4 StablW

Erowns Feny has Installed a powerrange neutron monitoring system wYA owlatlon poww
range monItors (OPRMs) to Implement the BWR Owners Group (BROG) LorngTenr Stabilty
Solution Option-Ill. This system Is designed to provide foran automauio scram forth. reactor
when power oscillations above the system setpolnt ars detected. The OptIon-Ill trip Is armed
only when plant operation Is within a defined ruglon of (he poverlfow map. For EPU operaton
This Akmod Region Is defined vhth a flow boundary specified as 60% of rated flow. The Iower
lml bounday Is doened Rs 30% of the original lcensed thermal power scaled to the upritd

power level. For the EPU of 120% of the original power, the powerlevel boundary is therefore
25% (30%.120).

WYhen the OPRM system Is inoperable, the plant may use an altrmnA &abfty detect and

suppra" msthod. Cumrrnt practice with the Option-Ill system Is to use the stabily Interim

consctiva actions (ICM) as the backup mIwthd, The ICAs Include pacific requiroments for

opertor action as wall as restrtons on opersaon In certain regions of Uh power/flow nup.

These ICA regIons are valldated on a cycIopecific baste using FANP's STAIF methodology

(Reference 5) and expanded is necessary.

The OPRM system utilizes stpols to ensare the 8LMCPR Is not sxccsded during a
postulated power oscfllatiorn The OPRM aeipoint Is evaluated for each reload oare (including
transition cores) on a cycl.-spedfc bu8s.

2.6 Pesotcv Conhol

Tha control rod drIve (ORD) system operaflon, control rod postIoning and cont rod cooling
and system Integrfty ore not dependent on htc design.

FmalomtmiAtP, Inc.
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3.0 eator Coolaint and Connected Systems

3.1 Nuclear System P,.esure Relief

Overprssunzatlon mnulyses parlormed at EPU conditions for an ATRIUM-I10 core demonstate
the adequacy of the pressure relief systrn. Compliancs with the ASME pressur, vessel code
critoda Is demonstrated for each reload core. The anticipated transient without scram (ATWS)
vessel pressure evaluation Is diacussud In Section 9.3.1.

The fuel design does not affect (he MSRV seloplnts, V~refore, tere to no effect on the MSRV
fundlonality (openingdosing).

3.1.1 MSRV Belniont Tolerance

MSRV tpolnt tolerance Is Indupendunt of fuel design. The ATRIUM-ic EPU svuuaions were
performed using the exsting MERV setpohil tolerunce anatical frrit of 3%.

32 Peactor Ovopresui PnotottlonAnebIOl

The design pressure ofthe reactorvessal Is not affected by fuel design and remalins 1250 p1lg.

Perth. ASME code, the acceptance limit for prhssuflzalon evants is 110% of lhe design

pressure, or 1375 p.lg, for the reactorvesseL Overpressurization analyses using an

ATRIUM-10 equillbur coro were performed forth, main steam Isolation Valve (MSIV) closure

and rturbine tripwth 1urbine bypass filure events. The eventswern analyzed at 102% of EPU
rated thtrmal power (RrP) and an [nitlat dome pressure of 1055 psig, Wich is higher thian the

nomnal dome pressure. The MSRV sotpolnts proosnied In Table .1 were uedtwth 1 MSRV

(with the lowest vepoinl) assumed out of service. No credit was taken for the IUSIV or turbine

stop valve position scram.

The resilt show that the MSIV closure Wvth scram on high flux (MSrVF) h the Ornifing

overpressure event The calculated peak veasel pressure at Mhe bottom of the vessel Is
1343 peug. The corresponding calculated peak dome pressure I 1316 pslg. The resufs remain

below the 1375Vig ASME peak vessel limit and the 1326.psig dome pressure safety limit

presented in the Technical Specillcatlons. The results fthe limiting ATRIUM-10 owvrrpssure

analyuse ar presented In Plgures 3.13.13.

I

FrahincthneANP, mo,
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3.3 RoacfoY V .ies and Inumst.

Many of the RPV struclur, and support components am unafteted by a change In lul design,

and the Reference I analyses for EPU operagon remavi appIcableforATRIUM10fuel.A
review o1 the eltect on the reactor vessel and Its Internals due to operating witi ATRIUM-10

fuel Is presented below.

33.1 ReacforYessel Frueure Touahness

The rnwmuu norrmd operatIng dome pressure Is not dependenl on hal design; themrlbre, the

hydrostic and eakage test pressures are not affected by fuel design.

3.3.2 RsactorVessel Structural rvuluation

The maclor vessel structurad eYakigtion, including the vessel structural design considerations,

the normal and upset conditions, and the emergency and faulted conditions, is not dependent
on WuI design.

3,3.3 Reaatr InfematPryscu Diferengss

The Iupact of a change In fuel design on tho pesure dlfftrnes and loads on the reactor
internials was evaluated. The main fuel design Itms rraf potentially Impact the reacror Internal
pnessumr diferemnces and lrads are the core pressure drop, the fuel channel geometry, and the
weight of the Mel assembly. Thrmawl-hydrulic evaluations show that the ATRIUM- 0 fuel has a
lowr pressure drop than (he GE14 fuel design for a given power distrtbutlon and assenby flow.
This result supports Ihe conclusion that the reactor Internal pressure diltences that are
impacted by the care pressure drop (ie. core plafe, Qutdo tubr, and shroud surppont) are
eccptable. The aectar parameters thai were evaluatod due to a change In Geometry of the fuel
channel andforassenmbl weight are the top guide pressure drop and fuel assembly lit
Pressure liffaranc for the other reactor Intemal components are not affectd by a change In
f4el design.

Fhtnvdome ANP, kwo.
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I

The increase In pressure drop Is

bound by the current Ifacnsed thermal power (CLTP) top gUide pressure drop results presented

in Tables 3-3 and 34 of Reference I for the normal and upset conditions. This shows that the

pressure drop Increase for the ATRI UM-1D fuel 18 acceptable for nomal and upset conditions.

The top guide pressure drop for the faulrtd conditIon 1s 3.1 paid, higher than the 2.8 paid value

ropo1ed In Reference 1 Table 3-5. The Impsct of this higher pressure drop Is discussod in
Section 3.3A.

The Browns ForryATRIUM-10 fuel channel anulysos shcw tha the madrmum pruasur load Is
acceptable. A pressure load limit analysis was performed on the uel channel design to
dealemne the alloweble diffrantial pressure while stll suaisfying the Sttrnrth criteriL Thiz Cimif
was compared to the maximum calculated pressure load due to normal operation plus
potulated accident loads.

An ATRIUM-10 fuel asembly liftoff evaluation was performed at EPU RTP and 105% core flow.

Lower flow rates are bound by the 105% coru flow result. The floff analyais shows (hat the net.

lift foreo for the ATRIUM10 fuel durlng normal and upset conditions remains In the downward

direction. The evaluation also concludes tha1 under accident (aulted) conditions, the

ATRIUM-10 as rrmbly wili remain engaged In the fute support so the fuel lIft criteria am mel.

3.3.4 Reqctor Intemals Struturgl Evaluation

The Impact of a change In fuel design on the siructural adequacy of the ractorInternals was
evaluated. The maxmum acowstic and fhlw4nduoed loads following a postulated recircutatlon

lne break are unaffected by a change In fuel design. Similar to the amruet pressure difference
evaluatlon, Iho main fuel design Items that potentially Impact the reactor Intennals structural

Integrity are the core pressure drop, the fuel channel geometry, and the weight of the fuel

assembly. The thermal-hydmullc evaluation shows that the ATRIUM-0 fuel has a lower
pressure drop than the GE14 fuel design fora given powr dstribuon and assembly flow. This

result supports the conclusIon that the reactor internal structural evaluations that are Impacted

by the core pressure drop (.O. cots plate, guid tuba, shroud support, and access hole ver)

are acceptable. Thu weight of the ATRIUM-40 assembly Is essentially the ssme as the GE 4

fuel assembly used In the Reference I analyse. (ATRIUM-10 fuel weighs 0.1 lb or 0.02% less

ftwton *m ANP, 111C.
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than OE14 fue). SInce there Is no significant diffarence between fhe ualghts ot the assemblies;

the Roference I evaluation remains appffcable for the reactor components that are affected by a

change In the assembly weight the CRD housing, oontrol ro.d guide tN , and oreficed fhel

support.

The larger top guide accident Vaulted) pressure drop, discussed In S8utlon 3.3.3, results In a

higher upward force on the top guide. An evaluation of the load& on the top guide shows that the

combination of top guide welght, seismlc force, and hydraulic upward forcos results In adequule

marin to avoid top guide Imf.

3.3.6 Flow.nduoed Vibrnon

I Therefore, thora Is no Increase in the floywnduced vibration of Me in-oorr guide tube

with ATRIUM1O fuel.

The flow-induced vibration evaluallon for the ATRIUM-10 fuel channel has been shown to be

acceptable. Thu use of ATRIUM-10 fuel does not Impact the fgw-induced vibration on ffm

shroud, sbmud head and separator, lef pups, fesdwatbrsparger, steam dryer, cantrol rod

guide lubas, and Jet pump sensing lines.

3.3.6 Steam Separator and Drr eedrnnrnce,

The performance of the steam separator and dryer Is not dependent on fuel design,

frnnstma" ANP. Inc.
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3.4 Rtactor RectSrulatbn Syvlsn

The core pressure drop forATRIUM-10 ful Is Ilouerthan the pressure drpfotthe GE14 fuel.

The result l a small decrease In the pump speed fora given core Row rate. The change In

pressure drop does not tffect the ability of the reactor recirculation pumps lo must the core Ibw

requirerntrs. Othet Rtpeif of the reactor recirculation system are not ffeteld by i change in

fuel design.

3.5 Reactor CoWano)tPrsmuiv Ocwrdary Piping

Th. reactor coolant pressure boundary piping evaluations are not dependent on fuel design.

3.6 Main Stoom Un. Flow R wtifct"

The ptrifnrnce of the min stWem inow rsictors is not dopendent on uel desIgn.

3.7 Mtn Sbfam Isolation Vamvs

The MSIV evluation presented In Reforence I rerains pplicable for ATRIUM-10 fuel.

3.6 Ructor Cum isoalaon Coolbn

The reactor core Isolation cooling (RCIC) system Is designed to maintain sufliclent water level to

ensure adequate coolng afiera lose of (4sdwaterflow event, In conjunction with a reactor

Isolalion event The RCIC system must injet sulllclent makeup water so thau the waterlvoel

remains aboe the top of actve fuel (TAF), Thre Is ilso an operationsi requirmentlhat the

RCIC system be able to rstor fte reactorwater Iviwthilo avoiding Iriftson of the autornasc

depressurlzaton systen (ADS) tlirrr nd MSIV closume mvflvatkn on loowiow water loyal

(Level 1). Loss of faedwaterflow analyses were perfrmed wfihout rvactorsolatlon since (his
MoeUaMo presents A Oreafer challenge to the systemn' Wbity to malntialn the water level above

the Level I aetpoint The Impact of using ATRIUM-0 fuel at Browns Feny Units 2 and 3 on this

event t addrnssed In Section 9,1.3. The reaulfl of the evaluation Indlcate that the water ievel

dosen notdropbelwthe rAF. iResults atso ahowttth RCIC sysoem meetth opurtlonal

requirement that If maintain the water level above the Level I setpoint The plant response for

rns&tion oores will be almDar. Thoresore, thess ooncluslons are Iaso applicable for trmniltlon

cres of GE14 and ATRIUM-10 ht.

Frurnstome ANP, (no.
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I Other RCIC qyterm parameters such as pressure and NPSH

requirements are not dependent on fuel design.

3.9 Resadu hi t RwmtR omwulSystm

The prdmary design parameters for the residual heAt removul (RHR) system ar the decay hest

In the core end amount ofrtsctorheat dtscharged into the containment duling A LOCA.

J Reactorpoweris Independent of fuel daign and uis of ATRIUM-10 fuel WM have
a negligible Impact an the vessel water lnventory.

The RHR systm is designed to operate in severel different modes, Including assisting the huel
pool cooing and cesnup (FPCC) siy rnm in removing heat from (he fuel pool to support off-
loadingaor the entire core. As discused in Section 8.3, (he fuel pool heat load does not eced
the combined heat removal capacities of te RHR and FPF0 systens.

The use of ATRIUM-1 0 fuel has no Impict on the other RHR system mrod.s of operation.

M.10 RctorWter Cenup System

The reactor watercloanup (RWCU) system operation Is not dependent on fuel design.

3.11 bolanocf-oPanmPJinsg Evaluation ig

Tno balwice-of-planl piping systems evaluation ba not dependent onl fiuel design.

rrama*om. ANP, Inc.
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Flaurs 3.1 MIV Closure Wah Flux Scram .
102%PlOMF - Power, Heat Flux, and Flom

I
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Figure 3.2 M8V Claosurm With Flux Scram at
102%PfldF - DomneomerWater Leval
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Figure 3.3 MSIV Closure WiUh Flux Scam at
102%P/1OO%F - Prnurem
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Figure 3A MSIV Closure With Flux Sorem at
102YP1105%F - MSRV Flow
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4.0 Enginersd Safety Features

4.1 Continmonr Syufsm Pwrtotmance

4.1.1 qDfalnjnent Pressure and Ternonrgture Resoonse

Shorttornn and long-term conltinment response for EPU operation Is evaluated In Reference 1.

The short-term analysis Is directed at evaluating the drywoll response dwting the Initial

bbowdon phase of a LOCA, which Is governed by the blowdown flow rate. The mass and

energy ftlow out of the riactor vessel during the early part ofa LOCA Is dependent on the

ractoroperating condition (pressure, fluid emnperaetwe, core flow, Jnd thennml powe7. [

4.1.1.1 Long-Term Supprsslon Pool Temperature Response

1

1

41.1.2 Short-Term Gas Temperature Response

Analyses of the suporhated gas temperature reached during the steam blowdowm phase of.a

LOCAform the basis of the short-term gas temperature Omit I

I

Fmraff~orrni ANF, Inc.
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4.1.1.3 Shorl-Tewn Containment Prmsure Response

The short-term containment response e4vers the biowdowm ph... or tho LOCA and the

subsequent Impact on the diyweN and wet'l prossures, I

4.1.2 QogtqinVgnt QmamIg Loads

4.1.2.1 Los-of-Coolant Accident Loads

The short-turn LOCA anslyses form the bail. of the Referenco i LOCA tantainenl t dynernie

loads .nilysis. £

1

4.1.2.2 Main Steam Rellef Valve Loads

The MSRV Loads are not dependent on fihls design.

4.1.2.3 Subcompartment Pressurization

The anatysIs of subcomparlment pressuTbuion Is not dependent on fuel design.

4A.1. Continment Isoulaon

Thv system deaigns foroontalnment Isotdon are not dependent on fel design,

4.1.4 Generic1

Tho motor operated vaWe evaluafiona porfonnod to assess the functonal roequfnments of

ganer1r letter (0L) 59-10 are nol dependent on fuel deslan.

4.1.5 Genteroaffor 69-16

I

4.1.6 Caeneoc L&tMe RuOz

The SahaluJlon for Issues associated vwth OL 95.07 Is not dependent an fuel destgn

Prumdhoma, ANP. bic.
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4.1.7 Qg.nro Lgfter RS-O6

The EPU evalhaton for Issues relating to GIL 98.06 was performed using the containment LOCA

response resuft.

4.2 Emergncy Core Cooling Sysfam

Each component of (he E0CS 1; discussed In fto folowlng subsections, nd rths 1ditng LOCA-
ECCS results are summarized In Section 43.

.42.1 High.Pressury Coolnlt InleolIon ltem

The rnin purpose of the high-pressure coolant Dnjecton (HPCI) system Is to provide makeup

watet to the reactor vessel during a small break LOCA that does no rapidly depregaure the

reactorvossel. Operation of the HPCI system is not dpendent on fuel deiln. The evaluation
presented in Section 4,$ demonstrutes Ihat the HPa system, In conjunctlon with ffo other

ECCS components, le adequate to maot the 10 OPIR 50.48 citeULa

4.2.2 Lebtre Coolant Iniodign

The low-pressure coolaM Injecuon (LPCI) mode of ff RHR system proidis a sourc of cooling
water dcurtno a LOCA. Oporatlon of the LPCU systam Is not dependent on fuel design. The
evluaton presented In Sectlon 4.3 dernonsttras that the LPCI system, In conjunction with the

other ECOS components, bs adequate to most the 10 CFR 80.46 acwplance criterwa.

4.2.3 gore 82[ aSysnm=

The lopreesure core spray (LPC8) system provides a somce of cooring water during a LOCA.

Operation of the LPCS system ls not dependent on fuel design. The evaluation presentad in
Section 4.3 damanstrutes tha1 the L1C$ bystem, In conjunction vith the other ECOS
corprisnentb, Is adequate to meet the ID CFR 50.46 criters,

42.4 Aiftrivc Osoressurizatfon system

The ADS reduces reactor pressure during a small bresk LOCA, The obifty to Iniffate and
Dpemte the ADS Is not dependent on fuel design, The evaluation presented in Section 4.3
demonhrat thlt the ADS, In conjunction with the otherECCB components, Is adequate to
meet the 10 CFR 50.48 crileria.

Prurnaiomn.MP, I=c
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4.2.5 9C=C Not Positive Suction Head

The 1lmlUng not pomitlv suction heid (NPSH) conditions for the ECCS are dependent on the
aoil pump ftw rates, debils loading on the suction strainors, nnd supprmelon pool

temperw. While t pump flow rates and design loading are not dependent on fel design,

the suppression pool temperature Is dependent on Ith decay heat C

43 emeenc C'os COola SystumnPorfou

The 6rowns Fany ECOS psrformance evaluallon for ATRIUM-10 fue Is summarized In this
section. A Bmsvn Ferry break spetrum analysis far ATRIUM-1o fUal was peftrmad using
FANP mthodology. Based on the resuls of the break spsctrn analysis, the lMlnig break
chralerlstkcsf orATPRIUM-10 fuel at Brovns Ferry are as follow:

froakdslzgorneby -0.6 ff2 pitt break.
* VrvaX location - reclWruaton dicharge line.
• Single falurs - DC pomr failure (batry falum),
* Aal power shaps - mid-peakpd.

Forth. lmiling break, ADS and tPCS aro th only emergency co oooling subsysterfs
liblo.The analyses support operation at EPU power (3952 MWt) over a range of core flow
rates Including the ICF and MELLLA rglons (106% to 99% of rated core flo*. A muitipliorrf
1.02 i applied to the reactorpoerin the anlyes, a dicused In Secton 12.1.

The licensing basis peak clad tarnperature (PCT) forATRIUM-10 fe at EPU RTP Is 10903F,
Wdch Is well within the Appendix K2200'F lmlm, The maximmu local ciadding axidatlon is
1.70% (c 17%), and the total hydrogen goneraIon ls < 1.0% of the total possible. Table 4,1
presents the Imiting LOCA analyss resLdtforATRlUM-10 lueL The MAPLHGR lini nyseo
show hut tha lmhng exposure for Bmwns Fery ATRIUM-10 fuel is beginning ot HRr @OL).

Calculatons were also performed to support slngle-loop operation (SLO) with ATRIUM-10 fuel
vith a mnuftiller appiled to reduce the MAPLHOR limit. The 8LO anoase showthat the PCT is
well below the Appendix K limtt of 2200F.

FRamnatrne ANP, Mec.
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44 A ain Con frofnoo Antmosphlrp ConxflSyatem

The Referenc l dicusselon rmalnin spplicable forATRIUM-10 fusl since the TVA altemitive

sourc term (AT submittal (Reference 4) Includes ATRIUM-10 fuel characteristics.

4.5 Standby GOt 7Tres t Sy*sm

The Referenoe I discussion remains applicable for ATRIUM-10 fuel since the TVA AST

subrnittal (Relerenee 4) includes ATRlUM-10 fuel charactolfics.

4.6 Main Steam Isolation Ys" Leka ge Cont)o System

Brovws Fervy does not use a main steam Isolation valve leakage control system

4.7 Past-LOCA Conabm bI.l Gas Cotr:W

The combustbIu gas control syutam Is dselned to ensure an Inert atmosphere In the drymul

and wetwag is makintaiod after a postulated LOCCA This la accompished by Injecting nitrogen

Into the drywell and !elwaln to keep the oxygen concentrvf~on below 6% by volume.

Reference prosents he wsulte of the evaluaton performed to support EPU. Cladding mass

affect tho arrount of metal-watert actlon and consequently the niftogen Injcilon

requfrurentb.

3 The results of the evaluation forATRIUM-0 fuel showtthe

nequired CAD system start thise forthe design basis case is 30 hours, Ughtliy lss than the

32-hour start 1rnm, reported In Reference 1. This shorterstart gme does not Impact the ability of

the oparstors to ap~poiately respond to a LOCA. Figure 4. shows the results of the Integrated
hydrgen production rates fom radiolysis and rneal-wator reactions. The drywell and wueteli

uncontrolled hydrogen and oxycen concentratIons are prevented In Figure 4.2. The dryweli
pressure response assuming no vntilng Is presented hi Figure 4.3 and the CAD sysdem
nitrogen requremenls are presented in FIgure 4.4.

The Technical Speoflicatlons require that 2500 gullona of liquid nitrogen (191,000 scl) be ionred

hI each of Wo lank& to me Ithe CAD system Inerting requirements. As discussed In
Reference 1, since additional liquid nritrogen can b delivered in one day or less, damonstrating

Prunuveoms ANPInhc.
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that the Ts otorag requirement can provide the silo ruquirements for four days b sufficient: The

resubf. of the ATRIUM-10 CAD system evaluation Indicate tat a volume of I D9,000 adC of

nitragen In needed. While iNs Is greater than the required four-day supply of 104,834 act

reported In Reference 1, It Is less then the avalilable 191,000 mc? supply required by the

Technical Specifications.

Frumatwme ANPI mo.
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Table 4.1 Umriting LOCA Results far
ATRIUM40 EPU Oporation

Pararmtar Value

Peak cladding temperature,
NF 1990

Lbcal ciadding oxidalion,
max % 1.79

Totl hydrogen generated,
% of total hydrogen pousible C 1.0

Franmak ANP, Inc.
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Figure 4.1 Btawns Ferry Tiuw.IflimWIa
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6,0 Instrunantation and Control

6.1 NtS85 Mnlfoln end ConW Sysfams

The nuclear steam supply system (NSSS) moniltoing and control aystem operation Is not

dependent on fuel desIgn.

5.1.1 Control System; Evaluation

increases In core thermal poweraffect some Instrument setpolnt s RS dJscussd In Secton 5.3.

However, these Increases are not dependent on fuel design.

8.1.2 Noutron Mondfodna BSt&m

The averuge power rang. monitor(APRI slgnals mro rsculed as a rsult of EPU. Fuel ddsign

has no .ffecl on the rescalng orthe APRM response. Operation wlth ATRIUM-10 Mel has no

effect on the intermediate range moniors (IRMs) and source range monitors (BRMs).

6.1.3 Bod otdh MinImizer

The function of the rod worth mInimier Is not dependent on fuel destgn.

6.2 BOP Monitring and ConWol Systaym

No sidety-related balance-of-plant (BOP) system asetpoint charwes ar raquired for ATRIUM.10

fuel.

52.1 Prespurs Control SystenM

The pressure control system, including the electt-hydaulic control (EHC) turbine control
system ond the tubine steam bypass system, Is not dependent on fuel dosign.

6Z2 F.2rqon tsm

The norml operalon of the edwlaorcontrol sysatm Is not dependent on fuel design. The
system resporma, due to x fllure of the feedwatercontrol system Is fuel design depandant, and
In dscuesed In Section 9.1 (FeedwaterConfroler Falure Maximum Domand) and SectIon 9.1.3
Voss of lsedwaterflow event)

5.2.3 Leak DetoctioD ystaem

The leak detection systom Is not dependent an fuel design.

Frarnatorm AN P. I no-,
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6.3 frw rumut SetpoJnft

Safety ansiyuss are performed to demonstrate the adequacy ofanalytiat limit (AL) setpolnts to

ensum all licensing criteria are met. The AL setpoInts developed In Reference I ror EPU

conditions remain applicable lorATRIUM-10 fuel as dicussed below.

5.3.1 Hlgh.Prjiaunp Scrm

The high-pressure acarmn analytfcal Oinit Is not dopendrnt on fuel design.

6.3.2 di¶h-Erelurp A6= ftcircultion Pump Trin

The anticipatedt ansientwithoult mram recirculalon pump tip (ATWS.RP1) Is a signIlfcant
factor In th ATW peak vess3l pressure events. Th ATWS-RPT is Initiated by high vousel
darno ptessure andiorlowreacrwalerlevel. Forthe ATW events, tihe low reaclorwaterievel
ATWS-RPT does not affeci the ilmiltng resuls. The low reaclormoler level setpoint Is not
alfected by EPU. Tho currentATWSRPT high-pronu stpointvwr Induded i th* ATMW
evaluation discussed In Section 9.3,1. Since this evaluation demonstates thatthe peak vessel
prseure romains elow the appUabl rrn the urrsnt ATV-RPT high-prssur setpoint i
acceptable or EPU operation wfth ATRIUM-10 ful.

5A.3 Main Sftem Relief Valv

The MSRV setpoints are not dependent on fel design. The currentivalue were used In the
verpressure proteebion and transient analyses discused In Sections 3.2 and 9.1.

53.4 Main Stepari HIah Flow Islation

The main steam line hIgh flow IsolatIon selpoitl Is not dependent on fuel design.

5.3.5

Th. average power range mntotw (APRM) neutron flux ucram nanlytical lIhnt Is not dependent
on fuel design.

The APRhl fowWbased rod block and scram anslytical lines mm developed as a function of the
recirculafion boop drlve flows. Themnol-hydroulc analyses have indicated that the pressure drop
through an ATRIUM-I0 assembly I slighfty lowar than the pressure drop through a GE14

assembly. C

FPmingaoms MNPI nc,
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j No

changes to the APRM flow-biased rod block and scrmm analytical lni r'0 needed.

The Impact of R central rod wlthdramwl error Is limited by the rod block monitor (RBM) setpoint

RBM selpoints are determined based on cycle-pecfilccontrol rod witidrawai error (CRWM)

anlysesL A CRE analysis for an equlUbr.um cydeo th ATRIUM4ID fuel at EPIU condllions

wes performed, and the resuft show that CLTP (3458 WMW! astpolnts rmain appilcAble.

6.3.6 Main Stesm Line Hloh Radlation S§jam

Srowns Feny does not have a mron steam Ine radlmttin level scram.

6.3.7 LowiStamI jna PrFssaM MSIV Closure (RUN Moal

The lowistem line prissure MSIV closure setpoint (RUN Mode) [a not dependent on fuel

design.

5.3.8 Reactor Wafer Level Insbymenfs

The resclorwatorlevel lnstruments air not dependent on fuel design.

6.3.9 aiQr~ t"pD, Tunnel High Tenoeratua isofa6on

The main steam lunnel high temperature isolaton sutpoint Is not dCpondenl on luol design.

6.S.0 Low Condenuer Vacuum

Browns Fer does not have a bwcondenarvacuum MSl isolalorn orscramtrip.

53.11 TSV Closyre and TCV Fast Closure Scram SVyuss

The turbine stop valve Cr5) closure and turbine contral valve (TCV) fnat closum scram bypass

Is not dependent on Wel desIgn.

5$.312 Rod Worth Minimizer

The rod worth miniizerlowpowerrsutpokt i not dependent on fuel design.

5.3.13 Prusswe R.9ulator

The pressure reculator sotpolnts are not dependent on fuel design.

framshmh ANP, In~c.
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6.3.14 Fuedwater Flow Be oin( for Recirculatian Cviiatlgn Profectlan

The foedwutor flow setpoln( for recirculation cavitation protection Is not dependent on fuel
design.

B.3.15 RCIC SBtam Una High-flow rsolatian

The RCIC steam ine high-low Isolation aelpoint k notdependant on fuel design.

5.3.16 NPcl Steam Llne Hich-Flow Isolatton

The HPCI stam line high-flowis~anluon sWtpont Ia not dependent on AlM design.

FrmmetomANP, Inc.
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6.0 Elebcll Power and Auxillkly Systems

.1 AC Pwer

6.1.1 Off.Site PoWer Svstem

The ot-she electrical equipment and grid slability arm not dependent on fuel design.

0.1.2 On-Snt P D s1ribton &=

The elecical load demands are not dependent on luel design.

6.2 DC Power

The 00 pow r istiution system is not dependent on fuel design.

B.3 FP. Pool

The fuel pool systems ar made up of several cornponents and systems including: storage

pools, fuel rocku, th fuel pool coollng and ceianup (fPOC) system, and the auxdlary dea hest

renmov (ADHR) system. These componenrs mnd systerns Rre used to keep 1he tempeature of.

the fuel pool below a specified limit by removing the decay host from irrediaW Nel tolred hi the

0.3.1 Fuel Pool Coolino

The Brown Feny spent fuel pool (SFP) bulk water temperature must be malninaned below th

Ioknsng MRi of 150F.[

0.3.2 Cnid Aclivitv and Cormsiu Ergucts

I

I

Framu^,,ANP. Inc



Browns Feny Units 2 snd 3 EMF.2002(NP)
Safty Anaoisi Report for Extanded Power Uprato Rean O
ATRIUMMU1 O Fuel Supplement Pae 6-2

6.3.S Radlation Levol

3 Any small change In exposure would be mitigated Through

the Browns heny ALARA pmgram.

6.3.4 FutL RRIUk

The el mcke dsign temperature Is not dopendent on fuel design.

6.4 Wt r Syi* M

The perforrance of the sAfety and non-eafety Laceos w~eystems are not dependent on huel

design.

6.5 Standby Lquid Contol Syasbm

ThM standby iquid control system (SLCS) Is designsd to renderand maintaln the core to a

subcafical condition the event that Insuflicient control rod insartion result. when a soram

signal Is roceived. The minimum required boron quantity for EPU was set In Reference I to

ensu an adequate reactorboron concentration. FAKIP his avahiled the ab~ily of the SLCS to

render and maintain in ATRIUM-I0 equllbrium cora, Initilly el EPU conditions, to a cold

subarilcaal sBhutdsm condition. This evaluation shows hat an aqulbiiurm core designed for EPU

condifions and composed entirmly of ATRIUM-1 0 fuel will be subcritical with the Reference I
boron concentration.

I This is confirmed with cycle-
specific analyses reflecting the actual core configuraion (Icueding transition cores) eo part of
the reload Hecahrtig prooess.

During the first pressure pezk bf the ATWS vessel pressure eviuation, the lower plenum

pressure increases bovw the opening setpolnt or the SLCS discharge relief valves. After the
Initial pressure Increase, ho lower plenum pressure drops below the cloure sutpotnt of the
SLCS discharge relef valves and remains below the opening setpoht (or the remainder of the
event. Theoore, the SLCS pump discharge retir valves wotud close, and remain dosed, If Me
SLCS Is started before (he towrplenurn pressu recovers fromthe firsttransient peak. As a

FrsatomtneANP, Iria,
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result, the reactor presiure response during an ATWS vAth ATRIUMI40 fuel Will not Impact the

abUty of the SLCS to perform Ris funlctoin,

8.8 Power-DvpendnfHVAC

The hotfing ventilation and air conditioning (VAC) xytern are not dependent on fuel design.

0.7 Fire Protection

Secton S.7 of Referene I presantud an evaluation of th effect of EFU on the fire protlcdon
program, fire suppressIon and detection systems, and roactorand contarnment system

responses to postulated 10 CFR SO Appendix R fue events. Ther are no fuel-related
pamumsters used In the evaluation of the Pro suppression *nd detection systems. The

containment rmponse to an Apandix R fire event Is determined by the rate ofsteamflow
through te MSRVa and the ADS durIng the event This flow is dependent on the Infilal reactor
operuting power and pressurs, bWA noton fuel rlated paramrtsr.. Therefore, the containment

response is not fuel related. The respons, of the reactor core to an Appendix R event is fuel

related. Section VA7.1 provides fle Appendix R analysis results forATRIUM-10 fue.

6.7.1 10 CFR 60 Anvendix IK Fire Event

The llnitng Appendix R fire event was analyzed asining operation wit ATRIUM-10 fuet at

EPU conditions.

The postulated Appendix R fro event using the mntnmum safe shutdown yterm (8SDS) was

analyzed lor the three cases descrilbed below,

Case 1. No spurious operation of plant equipment occurs and the operator Inftiales three
MSRVb 26 mnuam Into the evnt.

Case 2. One MBRV opens Immefditeluy due t a Espurous signal genatad as a result of the
ftre. The MSRV Is closed 10 rriinute, Into the event by operstoraction. The operator Inifiates

three MSRV& 20 minutes Into the event

Case 3. Ono MSRVopens immediately and remains open. The operator Intates three MSRVs
20 minutes Into the ovent

FranmabomsANP, Inc.
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The analyses assume ono LPCI pump Is available to mitigate the Appendix R event, LPCI flor

Is modeled to begin at 319.5 psig. The reciroulatlon Una Isolation valve Is assumed to amays
remain open, which reduces the LPCI flowto the core.

The results of the Appendix R analysis for ATRIUM-10 fuel it EPV conditions demonstrate that

1ue cladding Integrity and renacor vessel intsrify are main(alned and that sufclent time Is
avalablei fortha reactoroperatorto accomplIsh the necessary actions. ForATRIUM-10 fuel,

Case I Is the limiting cass. The POT is 1238F and the peak reaclor pressure Is 1224 pale.

Spurlous operation of the HPCI system was also valiuatod. The purpose of fte evaluation was

to delerninfs the Gm the water level would reach the elevatlon of the main steam fines It
operation of the HPCI system is assumed to start at the beginning of an Apperifx R evnt The

analysis results show that the time the reactor wotor level would reach the main steam Ins

elevatiin ki greaterothan 5 miinuLes. A cwnge t the proewdures is necessary to ensure that

HPCI system Isolation occursvlthin 6 mInutes.

O.a Sys8tm Not Ipactd by Extended Power Upmte

8.85.1 Systems Wth No Imrpnc

Operation with ATRIUM-10 fuel wi not Impac any of the systems listed In Table 5-0 of

Reference 1.

8.82 Systum YIh IWth ntfant IWrht

Operallon with ATRIUM-10 fuel wIll not irpact the systems lIsted In Table 8-7 of Reference 1.

Fra MtomeANp, Ina.
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7,0 Power Converslon Sytems

7.1 TurtbinGusnerafor

The turbirn.generator design citeria are not dependent on Iuel design.

72 Condener and Steam Jet AirEject o

The condenser and steam Jet air e)jctors are not dependent on fusl design.

7,3 Turbin SUam Bypans

The steam bypass capacity Is not dependent on Nle design.

7A FeedvaterandCcmjgnufe Sys ems

7.4.1 Norma 0

Notml operaiton of the feedwaler and condensate systems rI Independent of the fuel dosign.

7.4.2 Translent Onpraton

The operalon of the seedwater and condensate systems with ll soyn puTmp avulabte Is not
dpupidant on fuel design. The system capadty alters single feedwater pump tip wag analyzed

w~th ATRIUM-10 fuel ta show thut the syitem rnainlalns the apability to supply adequate flow

(Sectlon 9.1.3).

7A.3 Condensate DoemInesraflz

The condensae filtsrdemineralizes are not dependent on fuel dB6iTn.

Fiuametorm AN, Inr.
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8.0 Radwuste and Radiation Sources

8.i Lquld nd Solid Wuto PHanapnent

Llquld and solid waste management at EPU condifions are not Impacted by huel design.

8.2 Gasous Weste MAne gvmmnf

Gaseous waste manapement at EPU conditions Is not Irrpacted by asl design.

8,3 RedleJon SOunes In & Rnact Core

6.3.1 I Oraflon

During normal operation, the aslon rate directly Impacts Ith radiation souroes.The Mfon rate

Is dIrecy related to the com power 1WI and thus Is nof Inmpacted by fuel design.

8.3.2 Normal Post-Operation

The accumulated fission products am lhe prwNa source of posfoporafioan ralaton, owumes.
The fission product Inmrnfories am rughly proportional to core thermal power and VMy Ittle
with fuel design. The Reference I evaluatons Included appropdat. souice terms apicable to

ATRIUM-10 fuel. ror post-operaloin acckdenr, TVA is Ilrnplanertirg aternabs sourc term
(AST) methodology and submited lie AST ilmentafon for NRC review. Forthe AST
analysis, source tenns wore detrmInd based on In" htf included ATRIUM-I10 fuel

operated at EPU conditions.

8.4 adIdaon Sources In Reactw Coolnt

he evaluations from Referurnce I remain appficabte to ATRiUM-10 fuel.

5.5 RadifiUon Le ve

8.5.2 Normal aemfruon

The Reference I evaluatlons Included the consideration of, and are applicable to, ATRIUM-10
ftuel.

Ff AMet Mn ANIP, [Ito.
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8.ffiS PastnAcecdent

The I DO1day postacldent radiation doses avalumied In Reference I were calculated with

considari6on of ATRIUM-10 ruel. Plant spoclficanalyses for NUREG-0737, item I.B.2, post-

accident mission doses evaluated In Reference 1 were also calculaed wilh considermton of

ATRIUM-10 fuel. Therefore, the Reference i doe caleulaflons are applicable to ATRIUM-10

fel.

8.8 Nowmil Operutln OfNf Do..

The Referenco i eyalufons remain applicable to ATRIUM-10 lsel.

Frema1oms ANF, Inc.
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9.0 Reactor Safety Prtorrnence Evilutilons.

9.1 Reactor 7?unsuenf

The UFSAR Indicate, that abnormal operational tranuients, also refermd to as AOOs, ae the

result of single equipment failures or single operator errors thet can be reasonably expected to

occurduring any mode of opemrton. The events are categorilzed based on (he potential Miatiating

cause of the lhreat to the fuel and reactorsystem. Analyses forthe potentially limiting transient

events have bison peforrned to assess the Impact of operation wlth ATRIUM-I0 fuel at EPU

¢ondtion*. The analyses ar based on am equlibrnum core of ATRIUM-tO fuel operating at full

EPU thermal power and are discussed below. The transoent analysis results show Dhat the

ATRIUM-10 fuel hue the capabMity to meel all the tranaient analysis Icenuing criteria at EPU

condItions.

Table P.1 presents key reactor operating parameters used In 1h ftrnslet analyses.
Pressurizatlon transients (LRNBI TTN8, FWCF, MSIVC) ere anaslzed uing the upprveod
transient analynis rnotiadology docurnented In References 6-8. The fast reofrculatlon Vow
Increase and Inadyortent HPCI actuation event. were also analyzed using the transfent
methodology. The loss of feadwutorfiow event was analyzed using COTRANSA2, the system
trnsient analysis code (Referente 6). The other nonpressurization events used the
MICROBURN-12 methodology (CRVLE, LFWH) or the XCOBRA methodology (slow
mxirculaion flow Increus). The SLMCPR of 1.08 (Section 2.2.1) presented In Tab 9.1 was
used to calculate OLMCPR values. For al events, one lowmst astpoint MSRV was assumed to
be out-of-ser&i, and a +4% M8RV setpolnt tolerance was appled.

The results of transient analyses at fi1l EPlJ RTP Whit Technical Bpeciflcatlon inrni speeds
(TSS5) are presented In Table 9.2. Flgures 9.1-92B presentthe respons ofsoveral system
parameters for the rmnlJng pressuurzatlon tnsient analyes.

The application of power. and ffow-dependent mis at off-rafed powr and flowcondilions Is not
affected by a change In fuel design. The actual limits are estabfshed using ccs-3peclo.
analysis results to ensure that adequate protection Is provided.

The theshoid rsduction to 23% RTP fr thermal irrits monitoring and eDom suryolance
requirements discussed in Referenoe I Is not dependent on fuel desgn.

Fsriiretom&ANP, Me.
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j Cyclespeclflo analyses reflecting the actual core

configuratin ondudIng transitlon cmrs) iAU be perfarmed as part of the reload Acensing

anelysis. Core and fuel operating limits whl be revised If necesary to ensure that all hcOnang
cottrio are sefisfidd.

9.1.1 Fuol Thermal Margin Evento

Operation With ATRIUM-10 fuel does not have a slgnllcant Impact on the relative nature of the

limiting AOO events. WMile the fuel design can hipact the magnitude of the event result, the

potontially lirriting events remain the soum. This Is consistent YAth (renaftion relood care

analyses fordifferent powr level and power density piant. The potentlially lirdtng venls are

consIstentwith those identified in Reference 1. The reted power OLMCPR necessamy to support
operation of the referenoe ATRIUM-10 equiilbrium core wtth TSSS Is 1.38.

9.1.2 Power- and Flow.Oandont-Umits

A fowudependent multlplier Is applled to the LHOR thermal Urnts when the plant Is operating if

less than 100% core flow. Fuiowdepeondent IMCPR limits (MOPRO ame also estabished. The flow

dependent Urmits are based an the results of the slow recirculotion flow Increase anablsi.. The

fiwdependont Omite *ro easutbfhed or confirned .ach cycle and are based on a Conservallve

how runup pith.

The LHGO thermal limifs are also moddied by a power-depandant mullpilerwhmn IN unit Is

operatfing at b.s than 100% povar. Powr-4epenlenl MCPR (MOPRp) I'tx aw also
established to support operation at off-tod oondillons. Thus power-dopendent lirift are

based on the results of the off-mred transient analyses performed each cyde,

9.1.3 Lojs DF Fewter FlZ, CInt

Dung A loss offtedwuierfow (LOFVV event, the waer level decrases due to the minmatch
between steam flow and fedwater flow. Makeup water Is needed to maIntain adequate coare
cooling and keep the waterlevel above the top of aciv, fueL An LOFW nalysis Was pefformed

forat (Ul core of ATRUM-10 fuel at EPU RTP asstuing thatthe RCIC system Is the only
system available to restore the resatorwiferilove. Rzubt ofthe LOFWanglysis showthatilhe

nimum water level Inside the shroud I 71 Inches above the top of active fuel (rAF), Thereby
ensuring adequate cooling of the core.

FrftatM6 rnANF, Ina.
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In addition to the requirement that the reactor water levet remain above TAF, an operational
requiremenul Is applied that the water level rcntins above the low.low-low water level sstpotnt
(Level 1). This rnsures that the ADS imbermnd MSIV closure tdp are not activated. Uile this
requirement Is not a safety function, meeting It avoids unnecessary actuation of the sarety

systems. The LOFW analysis results show that lhe waterleval remains above the Level I

sotpoint.

In order to avoid unnecesary reactoserbrms, an operational requIrement is applied that the

waterlevel remains above the lowlevel vetpoint (Levet 3) during a single feedwater pump trip
(SFWPT) event. The SFWPT analysis results for a full core of ATRIUM-10 fuel a1 EPlJ
conditions show tht no sram occurs since the rninlmurn water level le 16 Inches above the

Level 3 sutpofnt.

9.2 DwhlgnBaiAcoldenfs

Plant specfic radiolooical dooe consequence analyses h been performed for the DBAX
utinq AST In sacordance wuh 10 CFR 60.87. These analyses were performed with
cortildaranion of, and are applicable to, ATRIUM-10 fuel at Browns Ferry UnIts 2 and 3.

9.3 SpecialEvents

9.3.1 AolutedTransient VWthog Scram

Tho anticipited transient without scram (ATS) overpressure evaluation Includes consideration

of the most llniting RPV arpresoure case. The analyses presented In Reference I were
perkormed to verily three acceptance criterla;

* Peak vessel bottom pressure less than ASME Gervike ULvel C limi of 1500 pslg.
* Peak suppression pool tsmpmrature less than 281'F (Wetull *holl design temperature).
* Peak containment pressure less than 55 psig (drywen design pressure).

Analyses woee perrormed for a fUU core of ATRIUM-10 fuel at EPU conditions to evaluate

compiance wlth the ATWS peak vessel pressure crier, C

FcarmatmeANP, fnm.
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Az a mresun the

oontinmnent pressur limit will not be violated wM ATRIULM1fa fuel.

I
] Sce there s no core uncovery maociatd wi the ATW aevnt, these

*to crftria wI be bourided by the LOCA PCT and local cladding oxidstion.

The key Inputs fo the Dnrwns Fony ATMS overpreezurization analysis are provided In

Table 9.3. Results of the analysts are provided In Table 9.4. The results show that the ATWS

ovoWassurization criterla are met for EPU conditions Mth one lowest setpolnt MSRV out of

serkc.

9.3.1,1 ATWS VM Ccre Instabtlily

The sutmmary presented in Suction 0.3.1.1 of Reference t Indicates that for an uLnmbftaid

cave, . ommll fraction of the core wxporences locally high peak dad tornpmrature (dryo and

some fuel damage cannot be precluded. Forthe mlilgated case (reduction of reacr water level

to reduoe core Inlet subcoollng and direct Injetlon of boron In The presence of power

osollatons) extended dryolut was not exprcted. The NRC has concluded based on the BWROG

submitlala and theIr own wont (Technical E'aluadon Report for Reference 15) that the presence

of arge amplitude powerosaclatlons does not aOter the consequences of an ATWS event

significantfy enough to warrunt a change In the currentATnM Rule. Furthsrmore, even though a

larp unourtainty Is associated With the calculated power oscillation amplitude, the concldulon

would remain vald even nf the ampllitude was inevrorby aordor of magnitude.

OperatIon with ATRIUM-1O fuel results In snall chaesgo, to paramsters Important to determining

the reactor utabilily. E

3 Based on these observations, the Impact of operation wth ATRIUM-10 Is

considered small compared to the large uncertainties ussodatedvith the event analysis.

Frametrm. ANPI lic.
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The punt response and coping capablltles fore station blackout (SDO) wom evaluated In

Rufetence 1. |
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Tible 9.1 Browns Ferry Parannwars
Used for ATRIUM-10 EPU Trnsient Analyses

Rated 1hermal power, MVi 3952

Analysts powmer, % rated 100*

Analysls dome pressure, psla 1050

Analysls turbine pressure, psa 988

Rated vessel steam flow, MIbrrghr 18.44

Analys steam flow, % rated 100

Rated crm flow, Mlbmr 102.6

Rated pOWer cOre flow run0, % rWtad 99-105

Analysis core f1ow, % rated 99-108

Nomml eedwualer tempornauru, OF 394,5

Steam bypass capucfy, % rafsad san flow 21.69

Reactorlow-levul wvterlevel 3 saurn in AVZ1 518

Safety ImIt MCPR 1.05

Number of MSRVR assumed In analyls
Lowbank 3t
Mld-bank 4
High bank S

MSRV setpoint, peig
Lowbank 1135+ 3%
MId-bank 1145 * 3%
HNgh bank 1185*3%

A The only events anlyzed et dfferent perlevel (102%) arm tn lose otfhedwtur ndASME
ovarpruseurzelon events.

t One lwestse upoHMtl MRVIs assured O0s.

FRuxmtomn AMfP, I=c
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Table 0.2 Browna Ferry ATRIUM-10
Tranalent Analysis Results*

Peak Peak
Neuton Heat
Fx, Flux, MCPR
% of rated % of retsd OperatIng

Event EPU EPU ACPR UMit

Gunerstorload rejeelion with bypas&
falur 295 115 0.30 1.'8

Turbine tpp Wth bypass falure 298 f19 0.33 1.38

Foodwater controller falur max
demand 288 122 0.30 1.38

Pressure regula(ordownucale faflure t t i t

Lossof fodwkaterhealing s s O1 1.18

Inadverleil HPCJ sotuation 114 113 0.15 123

Rod wtfhdrwal error 1 0.20 1.2B

Slow recirculatlon Increase NA NA NA MCPRt

Fast reclculafon Increaso 203 91 0.12 120

Generator load rejection wfth bypass 264 115 0.28 1.34

MarVclosuis -all valves 142 101 0.10

MSI lzcisure-1 Valveo 117 107 0.09 -

Loss of feadwater low* 102 102 NA NA

Loss ofI fledwmaterpum nlt 100 100 NA NA

a AAi mnays performed vt TB886 hkiafiono ties.
t Not Wolulatd based on UFSAR 14M5..8.
s Peak neutron Oux and peaklheat ftlu are not repotted for the etow ralent.

IWW, rod block monitos.polntofIll%.
" Bounded by tho generator loead rejecUon Y bypass fllure.
tt These ovents were performed assuming a conservatively lowoore flow of 85% of rted.

FrarnatomeANIP, Inc.
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Table 9.3 Kay Inpuf for
ATRIUM-10 EPU
ATM Anulysli

Reactor powr, MM 3952

Reactordorm pressure, pda 1050

M8RVNeity , Mlbvnflir 11.31

Hia.ressum ATWS-RPT, Pal 1177

Number of MSRVu out ofl-3oce (OOS) 1

Table 9OA ATRIUM4I0 EPU
ATWS OvarprssuruAtion

Analyslt Results

Peak vessel bottom pressure, psig 1483

Frsmitmoi ANP, inc.
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Figure 1.1 Turbine Trip With Bypass Failure at
100%PIIOS%F -Power, HsatFlux. and Flows

g
A

I
I!

I

Figure 9.2 Turbine Trip With Bypass Failurs at
IDWPJI 05%F - Downcomer Water Level
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Figure 9.2 Turbine Trip With Bypass Fallurm at
1DO %P105%F - Pmesura
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Figure 9A Turbine Trip With Bypass Failure at
100%PI1 D6%F - Turbine Steam Flow
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FIgurs 9.5 Turbine Trip With Bypass Failuto at
100%PICISF - MSRV FloWs

I

Figure 9.6 Turbine Trip With Bypass Failure at
100%PIIOSF - ReactilvItles
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Figure 9.7 Turblne Trip VMt Bypass F:allur. at
100%PIIOS%F - Coam Inlet Enthitipy

I

Figure I.I GerwretorLoad RacUon With Bypats Fallure at
10O%P/105%f - Power, Heat Flux, and Flows
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Flguts 9.9 Genramtor Load Rejection Whhi Bypass Fanure at
10%PM105%F - Downcomer Water Level
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Fixu9.10 Generator Load ReJecficn Wtt Bypass Fallur at
100%PIIOF - Pressures
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Flgr 9.11 Generator Load Rejection Wif Bypass Figure at
100%PlOS%F -Turbine Steam Flow

T1

Figure 0.12 GeneratorLoad RjoJeflon Wth Bypua Filure at
100%POW5%F - MSRV Flows
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Figuire .14 Generator Load Rejection With Bypass Failure at
100%PI1D05%F.- Core Inlet Enthalpy
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Flgure 9.11 FeedvwatrrContrllrFhilure Muximum Demand al
100%PI 05%F - Power, Heat Flux, and Flows
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Figure *.18 Feedwater Controller Failure Maximum Demand at
100%PM05%F - Downcomer Water Level
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Figure 9.17 Feadwater ControlierFallure Maximum Demand at
100%P15OF - Pressures

7Iu (nomnds)

Flygu 9.18 feedwittr Conroler Failure Maximum Demand at
100%PIIOSF -Turbine BStem Flow
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Figur 9.19 FeedwatbrControflr Fallur Maxlmum Demand at
100%P105 %F - M8RV Flows
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Flyra 9.20 Feedwatsr Controller Failure Maximum Demand at
10O%Pl1o$%F - ReactIvItles
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Figurel).11 FeedwatarConfroliwrFaflur. Mitxium Drmand mt
I00%PIID5%F - Core Inlet Enthatpy

I

Figure 9.22 Feedwater Confrgiler Fallure Maximum Demand
Wth Bypass Failure at I 00%PIIOS%F - Power, Heat Flux, and Flows
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Flgure 9.23 FhdwatrController Fallura Maximum Demand
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Figure 9.24 FnadwaterContmliar aLhIum Maximum ~emand[
With Bypass Failure at OD%P1105F- Pressures
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Figure 9.25 Fuedwater Controller Failure Ma~ximumn Demand
With Bypass Failur. at 100%P110M% -Turbir. ftarn Flow
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Figure 9.26 FOedwatur Controller Failure Maximum Demand
With BYpass Fhllur. at I DD%P)1 05%F - M8RV Flow
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Figure g.2a Feedwater Confroller Failure Maximum Demand
With Bypass Failure at 100%PJIOSF - Core Inlot Enthalpy
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10.0 Other Evaluations

10.1 Hg9h Enarvy LUhi Brek

Hih energy Kne breaks are evaluated for their effects on equipment qualicallon. The mass and

energy release raesw oifowlng a hlgh energy One break are not dependent on fuel design.

10.2 Maferts EneWLine Break

Modarte onergy line breaks or evaluated for lr effects on equipment qulficaUon. The

flooding ewluatlons are not dependent on fuel dazign.

10.3 Envkronment Qualfeatfon

L
3 Operuton W11h ATRIUM-C10 fuel doe, not

affect the erperamure, pressure or humidity consequences presented in the Reference I

equipmentquallicatlon evaluations.

10.4 Tafing

The use of ATRIUM-10 fuel YMll not Impose any addiional testing reWrrements for EPIJ

operation.

10.4.1 .Recrculaloge ma

Thare are no addltonal requirements for vibration tesing of the lcirculatlon pumps due to the

use of ATRIUM-10 fuel at EPU conditions.

10.4.2 10 CFR 50 AppeendllJ Tesling

The contaInment pressurization (eetis; l not dependent on JMY design.

10.4.3 Man Stsom Uns. Feedwatjr. ana R~ector Recilatlon Ploing FowvInduty
Vfln Tedn2

The vibration testing of the maln steam line, edwnter, find reactor rurcu(ation piping are not

fuel design dependent.

Finuraterri ANP, Inc.
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10.5 inJvdual tP1jn ESvauaton

Probabilistic flak asaessments (PRAs) are pedormtd to ovaluate the rlsk of plant operatons.

Th. core damugs frequency and large early release rrnquency are not affeoad by fuel design.

10.5.1 Initfatina Evenl Frecusncv

The freuencdes for the Initiating events are noldependent an fuel celigri.

10.52 a moonent and Svstem Re44ab~lf

The component end system reliability does not depend on Aml design.

10J.3 Operator Response

The opera6orrosponse capabiltles foring sn Inliatng event are not affected by fuel dehlgn.

10.5A 8cos riln

The success criteria defined In tho Indivldual BFN PRA models are used to protect the reactor

fuel; however, the criteria themselves are not dependent on fuel design.

10.5.6 £M*Lga=

Thore are no Additional vulnerabilltles to external events due to the use of ATRIUM-tO fuel at

EPU conditions.

10.5.6 0 ttdown Rlsk

Theorfore, opeittfon with ATRiUM-1 fuel WII not affect the shutdwn rlsk.

10.6.7 PS ult

The PRA qualty Is not depondint on fuel design.

10.0 Operat*r Troainng nd Human Factory

Reforenoe 1 Section 10.0 discusses additional tfrining needs for EPU plant operefion, As noted

In Seclion 8.71, a change to the procedurs and subsequent operator traWning are needed to

require HPCI system Isolation during an Appendix R event vwthln 5 minutes. No other Additional

Framiuians ANPInca.
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training requirermnts diII be necussary for the use of ATRIUM.10 fuel at EPU condifions aside
ftrom the currently establlahed cyclo-spocfic oan training and fuel specific training requiroments.
The ATRIUM-10 fuel W1El be Included In WA'V cyclo-pecific training. Necessary *Imulntor
changes to appropriately model the ATRIJM4-10 fuel will be made prior to operation.

10.7 Plant Lte

] Continued Implementation of (he plant Inspecton program ansuws fth

any degradafion of applicable components that oocurs during operamon Is promptly Identiffed.

Franitm~ANP, IhC
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11.0 LIcen*Ing Evsluatians

11.1 O.rAppikvblo Roqu/tesft

11.t.1 NRC and IndOsiV ComniMIcafllns

The ismue ariirig frnm NRC and Industry communications are not dependent on fuel design.

11.1.2 Plij JhUn rue Ih2

The only plant-unIque Roem potenflally Efected by the use orATRIUMI0 fuel Is tie emergency
operating procedures. These procedures will be revised pflor to oporadon wth ATRIUM-10 fuel
at EPU condltlons.

Abnormal operatlng procedures are event based, and are not Impacted by fuel designm

Fmmatme AMP, rtn
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