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Specification No./
Tables/Figure

Spec 1.8 (Definition)
(add to Index)

Spec 3/4.2.1

Figure 3.2.1-1
(delete in Index)

Figure 3.2.1-2
(delete in Index)

Figure 3.2.1-3
(delete in Index)

Specification Title

CORE OPERATING LIMITS
REPORT

AVERACE PLANAR LINEAR
HEAT GENERATION RATE

MAPLHGR VERSUS AVERAGE
PLANAR EXPOSURE (FUEL
TYPE 8CR183)

MAPILHGR VERSUS AVERAGE
PLANAR EXPOSURE (FUEL
TYPE B8CR233)

MAPLHGR VERSUS AVERAGE
PLANAR EXPOSURE (FUEL
TYPE BC318D)

FERMI 2 TECHNICAL SPECIFICATION/BASES CHANGES

Revised
Description of Change Page
Add definition and renumber 1.2 to
the remaining definitions. 1.8, (i),
(ii)
Change reference to cycle- 3/4 2-1

specific Figures 3.2.1-1
through 3.2.1-4 in 100 to
the COLR. CPange terminology
"bundle type®™ to "fuel type"
for consistency within the
specification.

Delete cycle-specific bundle
MAPLEGR curve and relocate

in the COLR. Exposure units
changed from MWD/t to GWD/ST
upon relocation to the COiR.

Delete cycle-specific bundle
MAPLHGR curve and relocate

in the COLR. Exposure units
changed from MWD/t to GWD/ST
upon relocation to the COiLR.

Delete cycle-specific bundle
MAPLHGR curve and relocate

in the COLR. Exvosure units
changed from MWD/t to CWD/ST
upon relocation to the COLR.

3/4 2-2
{xxi)

3/4 2-3
(xxi)

3/4 2-4
(xxi)
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Tables

Figure 3
{delete

Figure
and 1B
{delete

ation No.j

Figure

o214
in index)

3-1, 3IA,

in Index)
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Specification Title

MAPLHGR VERSUS AVERAGI
PLANAR EXPOSURE (FUEI
TYPE BC318E)

MINIMUM CRITICAL POWER

RATIO

EXPOSURE DEPENDENT
MINIMUM CRITICAL POWER

RATIO (MCPR) VERSUS TAU

AT RATED FLOW

Revised
Paqge

Description of Change

Delete cycle-specif ic bundle
MAPLHGR curve and relocate
in the COLR. Exposure units

-

changed from MWD/t to GWD/S
upon relocation to the COLR.

Delete the scram time
eguations and relocate

in the COLR. Rephrase the
ACTION statempent to be non-
cycle specific and consistent
with the COLE. Change

the reference to the MCPR
figures in the ACTION statement
to the COLR. Rephrase
Surveillance Requirement
4.2.3.1 and 4.2.3.2 to be non-
cycle specific and consistent
with the COLR.

Delete c""c",v-';p‘w‘if](“

MCPR versus Tau curves

at rated flow and relocate
ir the COLR. Figures in the
COLR replace the term
"operational mode™ to

"rod pattern®™ for clarity.




FERMI 2 TECHNICAIL SPECIFICATION/BASES CHANGES

<

Specification No./
Tables/Figqure Specification Title Description of Change

Figure 3.2.3-2 FLOW CORRECTION (K.) Delete the cycle-speci
(delete in Index) FACTOR K, curve and relocate
t%o COLR. Add eguations

for Ff in the COLE.

HEAT GENERATION Dele’e the cycle-specific

IHGR values and relocate the
limiting LHCR values in the
COILR. Rephrase IO and
Surveillance Requirements for
ciarity and to correct
grammatical errors.

CORE OPERATING LIMITS Add adminstrative contreols

REPORT for report preparation and
submittal in accordance with
NRC Generic lLetter B88-16
quidance.

: references to the ALPHCR
figures which have been

AVERACE PLANAR LINEF
HEAT GENERATION RAT

AR Change the cycle-specific

3T L

relocated in the COLR.
Correct grammatical errors.
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Specification No./ Revised
Tables/Figure Specification Title Description of Change Page
Bases Table B 3.2.1-1 SIGNIFICANT INPUT Delete entire tablie. Table B 3/4 2-3
(delete in Index) PARAMETERS TO THE provides cycle-specific {xxv)
LOSS—-OF—-COOLANT information and is no longer
ACCIDENT ARALYSIS referenced in the Bases.
Bases 3/4.2.3 MINIMUM CRITICAL Delete the explanation B 3/4 2-4
. POWER RATIO of the cycle dependent thru
: MCPE curves. Change B 3/4 2-5
] reference to figures
T to reference to the COLR.
& 1
* ol Change "MCPR™ to "MCPR limit"

‘ for claraity. Change
"thermal flow"™ to "core flow"
to use correct terminology.

Bases 3/4.2.4 LINEAR HEAT GENERATION Expand definition of LEGR. B 3/4 2-5
RATE include reference to COLR.
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Inheert A

CORE OFERATING LIMITS REPORT

1

. 8

The CORE OPERATING LIMITS REPORT (COLR) is a plant specific
document that provides selected core operating limits for the
current reload cycle. These cycle specific core operating

limits shail be determined for each reload cycle in accordance
with Specification 6.,9.3., Plant

operating limits is addressed in

operation within these core
individual specifications,
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Jait The 1 TION SYSTEM RESPONSE TIME shall be thet time interva) fres when
117 the sonitored parameter exceeds 1ts { lation actustion setpoint at the
' r.m\ sensor unti] the fselation valves trevel to thelr '?."J"“ positions.
foes sha1l Include @icsel generator nan!, and BegueT<e
where applicable. The response tise may b
::"“u:h overlapping or tota) steps such that the entire response time

i ey o e R
viie alt, V.0 oh b
118 Saloe for ASUBR, LIGR, o KCPR. ' - .

ALNEAR MEAT GENERATION BATE

i ‘,um NEAT GENERATION RATE (LNGR) shall be the heat rnnuu per wnit
IR of fuel rod. It 1s the integral of the heat flux over the hest
4 transfer ares asseciated with the unit length.

A0GIC SYSTEM FUNCTIONAL TEST
*Amxcmnm;mnnmn uoruo"n Isgic cempenents,
2 e :‘f'ﬂ:.  Sirertt. fres '.;:«“ "’%& "1 '.:1:3:"
[ device, to verify Jﬁuhm. LoGIC Mﬂz sy be
i performed by any series of soquential, everlapping or tetal systes steps
Buch that the entire logic systes 15 tested.

The WAXTIUM FRACTION OF LINITING POVER DENSITY (WFLPD) shall be the highest
( value of the FLPO which exists {n the core.

MEMBER(S) OF THE PUBLIC shall include a1l persons who ore a0t eccupations!ly
associated with the plant. This category @oes mot inciuge employses of
[+3% the wtility, 1ts contractors or vendors. Alse excluded frea is category
are persons who enter the site to service oquipsent or to @ake Geliveries.
This category does include persons who use portions of the site for .
recrestionsl, sccupstional or ether purposes me' asseciated with the plant.

FERM] - INIT 2 1-3
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w e m se%w%@Meu of offelte @se0

gad Tl MTH in the calewlstion
8780 ‘wﬁ@ getpoints, and

ag progran.

W . &r mea. nt v M? e EPERABLE or have
M tﬁW wen (¢t (5 24080 o M mﬂ@mﬂu@ % mcm ?M%ow(e%
{36 g whan a1 mou dant (astrmentition, contreis, elfectrice

mar, a0l '§ mﬁer, mmmm or Mr wmom aguipaent
t r%&o systen egve em
%0 porderd 1% wmcwa» e a%m W%o mev@ Shelr F16te
ppport Puastion(s).

st BTN, COIBITICN, §:6.. COBITINN, ohal) 00 giy 0o0. agtenive
gcsbingtion of &ode owiteh poaMm 8ad averape Fosetor asolamt
47 tamperature 8¢ epacifiod Ia Tedle 1.2.

w mm 2578 shall Go hose um porlerand 0o @Rsyre the Fundesents)
e lesr mmwmm el the ronetor eore and related fmetmmentation

139 ans % 3 Gaseridad In Chapter %o gv the ma. {2) swthorized wnder the
provisions of 20 CFR $0.39, o (2) sthenl el 8e apDTOved by the Coasigaion.

mms polsge Shrough @ ®paisolsdie feult
! 3? in & wesetor wwm mw W% DOy , M@e wall, e vasse) wall,

380 PRINARY mmmm mmm shall exist when:

{32 8. A&l prisery conteismeat panatrotions vequired %o be elosed during
aseicent conditions are aither:

3. Ceosbie of baip closed by an OPERASLE prinsry coataimsent
pviomatic dsolatica gyetes, or

pERNI * WY 8 1-8
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' el o T T e

» M m contaimment oquipsert hetches ore Cloeed and sedled.
““ m u tu complioncy with the

[ a‘mv‘”qnwmmﬂm.utmu ef

. g‘mﬂu m 1o tn complionce with the requirement of
. :.~..:::::z T ER

" uu mf“mvu;\r u:mm vecl breshers ore in

d (PCP) shal) contain the sfons €0 Sssure
mtm l meutvuumnvao u nmu fore
13 r nlr t -m the nm
¢ Aty ..a““ one "'Q‘J it iEaTion s et o w ol conlon
tm. te m uu ?‘l '
ury add m’
r"z o "r'" ?'
(7] mu Wuﬂu uuu\um
mm' rum shall alse uc mmmm of
zﬂi ons mz t 12 mmm. based oa u mm u um
Ouuﬁ rr"
u\ﬂa so Omnur. ‘:J-Jﬂ (] th m
: .J:uf Part 61 and of Yo nmomm
ZURGE = PURGING
3B PURGE or PURGING 15 the contre)lod precess of ﬂum,m alr s from
3> :r g -wiz'u '.’2::» mhﬁ. t 01":'”
’ ) reor
':m m u purify the ..3"“
SATED TNERMAL POWER

&232 RATED MMEWAL POVER sha)) be & tota) veactor core hest transfer rete to
wmutmomm.

/33
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3%

m': 11 be any ¢° those conditions specified In Bection

. .

RSITY oho)l e the mumber of contre) rod notches inserted 04 0

equivalent o

2O SECONDARY CONTAINMENT INTEGRITY shall exist when:

(37 o MY scmm mmmut'mtm!m required to be closed suring

%

occident conditions are ¢

B sble of being closed by on OPERADLE secondery contsimment
v f.u{mm uo\am mtz. or v : ¢

2. Closesd b{ ot Toost one manus) velve, DYInG flgnge, or .
Geactivated svtomtic W' ’ w o 1ts cloged rol;m
except &5 proviced 1n Tadle 3.6.5.2°1 of Specitication 6.5.2.

b :1 l‘t:umry containment hatches ond Dlowout panels ore closed ond
el

c.  The standby gos trestment system 15 n conplionce with the
requiresents of Specification 3.6.5.0.

d. At Yeast one door 1n each access 15 the secondery containment 14
closed (except as noted in ftem § below).

e.  The sea)ing sechanise associated with eath »nu‘;{ containment
penetration, 0.9., welds, bellows or O-rings, 16 OPERABLE.

. Tm z‘num within the og:mry contaimment 15 Yess than or eque)
to the velve required by Specificetion 4.6.5.0.0

g Both railrosd bay sccess @oors are OPERABLE and closed except for
ngress and egress or testing oo specified by Specificetion 5.6.5.).

o
RGIN aha)) be the amount of nzmviw by which the reactor 1s
subcritice) or would be suberitice) sssum 011 contro) vods are fully
fnserted except for the single contrel rod of highest resctovity worth
which 15 assumed to be fully withdrawn ond Lhe reactor fs In the shutdovn
condition; cold, 1.0., 68°F; and nenon free.

by
% BOUNDARY shal) be that Vime which the 1and 15 meither

[

owned, nor Tessed, nor etherwise contre 1ed, by the Yicensee.

FEM] - INIT 2 -6 Mmendment No. 3¢
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349 SOLIDIFICATION shal) be the fameb 1 zatien

B R R

3

sollgif
physics cs specifiod in the

200 A SOURCE CHMECK shall b the qualitative sssessment of chonnsl Pespons
)N hen the channel 00~ 15 expesed to o redicactive seurce.

FTA00CRED TEST BAS]S

ol A STAGGERED TEST BASIS shal) censist of:

[Ny & Atest schedule for n systems, subsystams, trains or other designated
components ebtained by @ividing the omm.l test interval into n
oqui! swbintervals.

b. The tasting of ome vrul. swsystes, train or other designated
component 8t the beginning of each subintervel.

DEDAL POVER
wWB? THERMAL POVER shall be the tota) reactor core heat tronsfer rate to the
,..o ~qasctor coolant,

aBRINE BYPASS SYSTEM RESPONSE TIM

2043 The TURBINE BYPASS SYSTEM RESPONSE TIME sha)l be thet time interva) from
N when the turbine bypass contrel unit generates & turbine ss valve flow
/ signal unti) the turbine bypass valves trove! to their required positions.
The mr»n time be measured by any series of sequential, everlapping
or tota) steps such that the entire response time {s measvred.

ANIDENTIFIED LEARAGE
';r UNIDENTIFIED LEAKAGE shall be 811 leakage which is mot IDENTIFIED LEARAGE.

N

2efS An UNRESTRICTED AREA s2a1) be ony ares ot or beyond the SITE BOUNDARY
6 access to which 15 not controlled by the licensee for purposes of
I' protection of indivicuals from exposure to rediation and radicactive
saterials, or ares within the SITE BOUNDARY wsed for residentisl
quarters or for {ndustria), commercial, fnstitutiona), and/er

recreations) purposes.

FERM] - UNIT 2 1-7



vrelesse o envirenment. Such o systes 1o Mot Gons to have oy
effect on neble :: offluents. Enginoered o Foature Cﬂwm
cleamp systess ot consicered to be VENTILATION

SYSTEN components.

YRATING
SM) VENTING sha)l be the contrelled precess of @ische ut'm or gas froe o
confinement to maintain \qnnm. pressvre, dity, concentretion or
['¥8  other eperating condition, 1n such & Banner that replocess.t air or gos
1s not provided or required during VENTING. Vent, weed 1 systas Ranes,
does not faply 8 VENTING precess.

-’.',
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3.2.1 ‘m AVEMAGE PLAVAR LINEAR NEAT GEMERATION BATES (APLISRS) ohal) mot

(B

mm:wgmammwwummv |

ELIHEWEL s e Bt S .
’aluutcr ? {red, the 808 \?%ﬁ% U‘:

" WP Neosr phouris LM REOMAT

WP SRR o PO P s rtr e
ALTION:

th an APLIGR exceeding the above Vimits, initiste § fon within
the tetis vt o

store APLIGR to within

einvtes end hours or
0 rm%m R to less than 255 of BAT 3&!- thin the mext

4.2.1 AN APLIGRs shal) be verified to be oqual to or Tess than the Yiaits
required by Specification 3.2.2:

At Yeast once per 24 hours,

thin 12 hours after Tetion of o TMEMAL POVER Yncrease cf ot
oast of M mﬂ&u.u

Infitially and ot Yoast once 12 hours when resctor s
mntia‘ with o Js‘unn nﬂ'm MOD PATTERN 3‘.7 N UGR.

The provistons of Specification 4.0.4 are sot applicable.
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AT DELETED

”

14 © 1.086 seconds, centre) red ovom? m!ﬁaorum uﬁ
1imit 20 moteh 36 por Specification 3,3

o 0,00 ¢ 1, 85[mmcdeme 1%, 020
(1]
1

n -,oﬁar of surveillance tests perfo te cdate in cycle,

&(s number of ective contre) rods seasured da the 1M
survaillance tost,

Ty ® Bverege scrae time 2o noteh 36 of al) rods eelsyred
in the (th surveillance tact, &nd

"1 = tota) number of active rocls measured 1n Specification
§.1.8.2.8

TY:

OPERATIONAL CONDITION 1, when THERRAL POMER s greater Lhan or agqual %o 23R of
RATED THEARWAL POWER.

Replace with Tpserb 13

Ggarating in the Contrel Coll Core (CCC) eparoting moe® and MCPR lase than |
Eppiicadle RCPR 1Mait ohown in Figures 3.2.3°1 thry 3,
/

\ g il
®The CCC spareting ®ade imeludes Ehden Fith only A2 reds, Al challew reds
1298 than or agua) %o mmn panigiol % @il ‘w»%ro% Mu thoerted in the
core, end rade fmoe MMm 48, Wormal comirBi-vad operadility
ehacks, couwpling endthe, ccren time tosting, and frictien umw nowtcc
contro doas ot peguire he wiiltizet on ef the esre NaMcha c
onel ®ode MCPR Vimite. Any other operation 15 & mon-LCC soerating ®OCK
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Nl 1Y A

ACTION (Comtimed)

l toe Tieab crve n 2, nitiate
e T TS S IR
thin the mext 4 hours.

4 3.0.4
vithin one hovr 1 ter then the

RCPR Vimit o thry
wg 5 or ois Nmmr red s the

l, shown in Fi
in oither ccC mecc rm with i»h the min
m:n nndo ‘ Jn u 0.9 ad te u:: :::0
v {noperpble prov
%cm Cotion 3.0.48 n& 'l “XN b oo hour,
R a\zv: m to

r&uo:‘gmu Iy . .N\\‘. reds
on 46, lvn“ m ug
rm ”u.g Mcuu to (<49

Any other .mma l &
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ACTION

a. With MCFR less than the applicable MCPR limit in the COLR,
initiate corrective action within 15 minutes and restore MCPR
to within the reguired limit within 2 hours or reduce THERMAL
POWER to less than 25% of RATED THERMAL POWER within the next
4 hours,

b. With the main turbine bypass oystem inoperable and/or the
noisture separator reheater inoperable per Specification
3.7.9, operation may continue and the provisions of
Specification 3.0.4 are not applicable provided that, within
one hour, MCPR is determined to be egual to or greater than
the upplicublo MCPR limit in the COLR.



!!!!!!!!!!E!é!!!!!!!!!!!!:::::::::::::::::::::::::::::::::::::::::::::::::::::

4.2.3.1 NCPR, with:

8. t*1,0prior to perforsance of the 1nitia) scram time Bedsurepenis
for the cycle in accordence with Specification 4,1.3.2

b. o8 Gefined n s’cc1f1¢ot1on 3.2.3 used to determing the 1imit
in 72 hours of the conclusion of each scram tipe surveillance
tes quired by Specification 4.1.3.2,

shal) be determined™eg be eque) to or greater than Ph 8 Yicable MCPR Vimit
determined from Figured 3 2.3+1 throug 3.2.3-10 0@ 3.2.3:2!

8. At Yeast once per hOUTS ,

b, Within 12 hours after compPragfon of o THERMAL POWER incredse of
ot least 15% of RATED THER OWER, and

¢, Inftia)ly and at leagr once per 12 Payrs when the resctor 1§
operating with o LIMITING CONTROL ROD ERN for MCPR,

¢. The provisionyof Specificotion 4,0.4 are o ppifcable,

0.2.3.2 Prior te s use of Curve A ang whenever Survet)laree Requirement
4.2.3.1 13 perforfied while using Curve A of Figures 3.2.3+1 thheygh 3.2.3:18,
verify that al¥ non«CCC control rods are fully withgrawn from the core.
Non-CCC conseol rods are o)) contro)l rods exc uding A7 rods, Al shaThew rods
{nserted JEss than or eque) to notch position 36, 8%) peripheral rods, wpe
rods instrted to position 46, Norme) contro) rod operability checks, co ing
chechs, scram time testing, and friction testing of mon.CCC control rods coes
':f ,':?":" the utilization of the more restrictive non-CCC operations) mede

- mits,

——
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Insert C

MCFR shall be determined to be equal to or greater than
the applicable MCPR limit specified in thi®» CORE OPERATING
LIMITS REPORT (COLR):

At least once per 24 hours,

Within 12 hours after completion of a THERMAL POWER
increase of at least 15% of RATED THERMAL POWER, and

Initially and at least once per 12 hours when the reactor

is operating with a LIMITING CONTROL ROD PATTERN for
MCFR.

The provisions of "pecification 4.0.4 are not applicable.

Prior to the use of a MCPR limit which is based upon a
specific control rod pattern and whenever 3urveillance
Requirement 4.2.3.1 is performed while using a MCPR limit

based upon a specific control rod pattern, the required
control rod pattern shall be verified.
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Col OMRATIG LimiTs REVRT (Couk) fov Hh applicatls fuull +

. OPERATIONAL CONDITION 3, when THERMAL POVER fs greater than o
Wﬂ mn POVIR. " o /

HERMAL
. icoble
M' ﬂ ."“%
WIth the LNGR of any fue) Pod excesding the”linit !*(Om {ve action
thefiinit within 2 hours or

within 35 ainutes and restore the gt to within
:eam NERMAL POWER to Tess than of RATED THERMAL POVER within the moxt
urs.

LMGRs A"\\'uhb
4.2.4 W sha)) be Geterained to be eque) to or Tess than theFlinit:

8. At Yeast once per 24 hours,

b. Within 12 hours after Tetion of & THERMAL POVER incresse of ot
Teast 158 of RATED THE POWER, and

c. Inftialiy and ot Veast ence ‘ar g hours when the reactor 15
operating on 8 LIMITING CONTROL ROD PATTERN FOR LMGR.

d. The provistons of Specification 4.0.4 ove ot applicedle.
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M v’om stal) be subsitted to the Regiens) Adainistreter of the
: fice of the MRC wi v ' report.

..:.2..?"3 thin the time peried spe

6.20.1 }a sddition to the applicable record retention requiresents of Title 20,
Code of Federal Regulations, the fellewing records shall be retained for at
Teast the einimm period Indicated.

6.10.2 The follewing records shall be retained for at Teast § yoars:

a. Records and legs of unit eperstion covering tise {ntervel st each
. power level.

b. Records and Yegs of principal maintensnce activities, taspections,
repair, and replacement of principal fteas of oquipmsent related to
auclear safety.

ALL REPORTABLE EVENTS.

" d.  Records of surveillance activities, inspections, and calibrations
required by these Technical Specifications. :

2
Records of changes made to the procedures required by Specification

‘ X %

f. Records of radicactive shipments.
Records of sealed source’and fission detector leak tests and resuits.

Records of annual physical {nventory of all sesled source astarial
of record. '

6.10.3 The folloving records shall be retained for the éuratien of the unit
Operating License:

a. Records and drawing changes reflecting unit mcn sodifications made
to systems and n:"uat described in the Final Safety Analysis Report.

b. Records of mev and frradiated fuel fnventory, fuel transfers, and
assembly buraup histories.

c. Records of radiation exposure for all individuals entering radistion
control areas.

d. Records of gaseous and 11quid radicactive ssteria) released to the
- environs.

e. Records of transient or operational cycles for those wnit cemponents
fdentified in Tadle 5.7.1°1.

. FERXI -~ UNIT 2 6-21 Asentment No. 11



Insert D

CORE_OPERATING LIMITS REPORT

6.9.3 Selected cycle specific core operating limits shall be
established and documm~nted in the CORE OPERATING LIMITS REPORT
(COLR) before each rel»ad cycle or any remaining part of a reload
cycle. The analytical methods used to determine the core operating
limits shall be those previously reviewed and approved by the NRC
in GESTAR 1I (NEDE-24011«P-A)., The core operating limits shall be
determined so that all applicable limits (e.g., fuel thermal-
hydraulic limits, ECCS limits, nuclear limits such as shutdown
margin, and transient and accident analysis limits) of the safety
analysis are met. The COLR, including any mid-cycle revisions or
supplement thereto, shall be submitted upon issuance to the NRC
Document Control Desk, with copies to the Regional Administrator
and Resident Inspector prior to use.




The specifications of SAfs sectien that Ghe peak 61adding Sempera-
o P R R PR S

e podk giedo! stave (%C1) | Yess-6f>co0iant l
accident n‘vﬂurﬂ %
vods of @ fuel &8

o 0: rod=to-rod power
Lt e
3: w83 ?:m blm

RWERAL:

e o R
| poati f ‘;,:gn‘:l&f B g Lisns

The w MAPLIGR volue 5 the moet 14aiting cemposite of the
fue) @echanicel design enalysis MAPLMGR and the BCCS MAPLIGR.

fuel Mechanicel Dos:gn Anaiysis: MRC ngd esthods (specified in
Baference 1) ore wsed to demonstrate that 811 fwel vods in & Yattice,
mrsuﬁ st the bounding power history, mest the fwel desipn Vieits
specified in Reference 1. This Miwr history 18 wsed as the
Besis for the fwel design analysis BAP value.

LOCA Analysis: & LOCA snalysis iog;fomd in sccordance with 10 CFR B0
Aopendix K to dsmonstrete thet the LMGR values compiy with the ECCS
19mits specified in 30 CPR BO.46. The snaiysis 48 ormed for the &0st
Yniting break size, bresk Decstion, and single fatlure combinstion for the

plant. B
; @78 gy o dad
! Only the most Vimiting W vaions fn the Coid

s for suitipls tettice fuel. When hand eaVeulations are
RISV SIISETtY WAPLIGR Sbmame velues for thet fuel

bundle.

‘ = COuR

For some fue) bundle designs MAPLMGR depends only on bundle and burhup.
Ctiver fuel Dundlies have Wunw that va uﬁmz depanding m‘m epe
conbinstion of enriched ursniue end gedol nla that comprises @ fuel Bundie €FOSS
section 8t @ particuiar axial ®mods. gach particular comdinstion of enriched
grenium and gadolinia, for these Twel @ 8, 1o calied o Jotiice .
Thase perticular fuel bundle Gypes have MAPLIGRS thet wory by dettice (exially)
g8 wall @8 with fuel buraup. -

Sefgrence
a. o‘! \oric smm Agpiication for Reactor Fued,® WEDE-24011-P-A -
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Core

FUEL TYPE

highest

Plant Parametens:

Vesse) SLOAR UM oeeerenrsenes 34,06 2 305 1 which

Vesse) Stear Dome Pressu vevene JOBS psit /
\
Desipr Basis Recirculation L
lrgtk Ares for: /{/
6. Lorge Breaks 4.} n' LE K

Fue' Parometers:

Inftial Core
First Reload

heatup calculation assumes o bundle power consistent with operation of the

GENERATION RATE 1mit,

T‘l JH) .oooooouuooouo “” Wt which ' s to
1085 of reted stean A low

corresponds 6% of reted
stess Tlow

b. Smll Bresks 0.1 ¢

PEAK TECHNICAL INITIAL

SPECIFICATION MINIMUM

LINEAR MEAT CRITICAL
FUEL AUNDLE NERAT JON ’ATE 6 PONER
OMETRY (ki/ft RATIO
8x# 13.4 1.4 1.18
6x@ 14,4 1.4 1.18

Te¢ 1sting of 1nput of each mode! and 1ts source 1s presdoted in

of Reference 1 and subsection 6.3 of the FSAR,
r leve) meets the néix K requirement of 1025. The core
red rod ot 1025 of 1ts Technical Specification LINEAR MEAT

FER - UNIT 2 § 3/4 23 Amendment No. 42,44
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AL4.0.2_RININN CAITICA POMER BATIQ

eperating 1imiting NCPRs ot & -mu .onh 1tions
c!f'a“!“rmig’ on l.g. m amu ' 1 ..Sl vel ¢lade
dm rity $o ysts rmom tm-
stents, For any abnormal epereting mns om sn m u *n
Initial condition of the mmr m et the stee mu mm init, 1t
{s required that the resuiting MCPR Ghes not Gecreses below the Safety Lislt
MCPR gt ony time during the trangient assuming fastrument trip setting giver in

Specification 2.2.

To assure thet the fue! ctmm iun‘nu Safety Limit 18 not exceeded
during any enticipated abnorme1 operational transfent, the most 1imiting tran-
sients have been amt{ud to mnm which result 1 ‘M lorgest ndumon in
CRITICAL PONER RATIO (CPR). type of trensionts m veted were mg flov,
increase 1n mmm end r-l mm reactivd rtion, and so0lant tem
perature decredse. Hei m transfent yields o argest ‘selts MCPR, When

8dded to the Safety um NCPR, the required minfsum operating 1imiting MCPR
of cmmlo:d.t .3 1s obtained and presented um |
bﬁi coty ofgeAti)a LiMITS REVIRT (Cov),

—"The MCPR curves nmmru in Figures 3.2.3-1 thry 3.2.310 were derived
( 08 doscribed above for the following assumed operating conditions:

Curva A « NCPR Timit with turb’ne tg.r. unca"ntm separs

rehsiter

stems in gervice and cr 1 mode
mo. Al shallows fnsertad less than or eque noteh u-
a1 peripheral rods, and a1l rods ¢ r positd
“ . tﬁo »onﬁn‘ domin includes the ) 1on
pded 10ad 11ne region with 100% r ond numd Tow,
Curve B « MCPR Ttmit the turdins hypass syiten, -mw t.or
reheator gystedts. in service ané rations
non=CCC eontro) nserted The .ﬂ'l“m

the core
gome in includes the JOCE powér/flow mm m
load 1ine region with 10 pwer and reduced ¢ nﬁc‘;f(&
s with

Curve C - NCPR Yimit for eighér CCC " "~ rations!
either the minfurbine hypes noperstive and the -m-
ture separator reheator cuu lml or the main turdine
bypass aysthe available and the moisture rator reheater gys-
tor 1pop rm.. e ating domain dne) the 100%
er/flow region and the axtended o8¢ 11ne o0 with 1008
r with ced flow,

CuryaD « MCPR Mnu for either CCC or mon<CCC operations) modes With the
: s in turdine bypass system {noperstive and the moisture separetor
( rehaater aystem inoperadle, operating domain {ncludes th

FERN] - UNIY 2 B 9/4 24 Amangment NO. 39,8244



Www e

nvm- on and the extended Yead Vine vegion

with reduced flow. DELE ED

Curve A provides the NCPR Viait assumi retion above 2§ pt" RATED

R with the mm 1] mt:n.l.-nun ’.ONG" whester
curve W basad -m for

@ red error ¢ UFSAR, fan u "’Z»'%' within

the CCC chotrol red ntum lai Nein Turdine Trip with Turd :rm Fallure

. CeC m nﬁ sre

to motch mn!on %), ¢ phera) nu.

4. The anelysis of ] tmm Teip

Failure takes credit for the staam f)6w to the moisture

2
°%
|

8 provides NCPR Vait umiu on above the 2% percent

RATED THERMAL 'Ml vith the turdine bypass and soisture seporator
nhuur sten in servich . and non-CCC wnn 5s {nserted In the core. Mon-

control vods are 811 mlma' Al shallov veds (inserted less
mn or oqua) to motch posit I3 l rig m nls. ond 011 vods inserted
to position 46. The curve was .o h. PR Yimits
for & rod withdrawa! error trans nt W hg fon ll. .2) for eperating
withdrowa® sequence.

or any
Curve C provides the MCPR 1Hait suming eperation above the 26 percent
RATED THERMAL ma with the mofis narstor rehester eperadle and turbine
dyvess ten fnoperadle or the sture retor vohester fnoperable and the
turdine 1] l’lt. operadle. /The curve \@s developed based uwpon the eperat-
fng MCPR 1inits Tor severs) inations of ter Controller Fallure.

Operation with main ml | or'ul.:h uinm u::;c:r
The

”o::r ::r.;?nm‘. mn:‘ 26 percont 1 of .ouuon
(7] v:zoet vely.

:’ : r rehester h‘n e M Wu .mm ml
wtilization of Curve K s conservative m

the moisture
15 Yoss Yiaiting § rd to the uima' u u o 1m o
which assumes on reent ss capad luy with the Wein mm im
refore, ration sbove

R with of the moisture separator reheater {nopered i -ﬂa turdine
Gypass systes Anoperable {s Sounded by m existing Curve

Curve O provides the NCPR 1iait assuming eperetion above the nt
RATED POVER with both the mofsture separator vehester fasperaple and
] ss systen fnoperable. The curve was Geveleped Dased tppn the
eperaling NCPR 1iaits frem the Fesdwater Controller Faflure.

There is a0 mode change vestraint should the main turdine hypass or thi
sture separator reheater be faoperable. lowever, should the main turdine \

FEML] - INIT 2 B 34 0 Asendeent No. 39, 42



LN CRTACAL AT BATLS / MLW&
732987 OF mm% tov vehaooter bo (acoeredle 8¢ u;ua ﬂ

WAL POMER 12 axceeded, ¢ MEPR chech w0t be comploted wd

=y

The evelustion of @ given tremsisat begine with ke mm wem
pamstors ghown dn UPSAR ?M@ 18.6,1 ¢het ere faput %0 8
herior transient "Ti‘”‘%—"ﬁf""i WMo W 8 ¥eed o wve t8 W’GM%QRM
pre deacribed i BZSTAR Il The me nm% of this evaluwation 18 the

oo -o& (o0§ OITAATER bamn(Ts REPRT (fors
The py

fiaits at other

Tt P " mw@ ?
factors ssalvS W Safety LiBit RCOR will ¢
886 transiont M%m 7700 0 moter-genarety contrel vallure. The
Kg factors may Do apbiied 20 Deoth ond autoratiy Tlew control @mpdes.
The ' e

end ore applicadie

. were Gerived weing The of $0 ?wm ond
2 Dwen ioe, (ithough thay ons GW 1e for jthe extanded mﬁat‘lag
TEGIoN,

Por the menuel 7iow contrel mode, ths K, Tactard ware calsuiated sueh that
for the maximun 710 Pote ca Timitad by gm m 88%ROIRE ARG the
wga@wena THERKAL POUER aleng the me?a ¢low eontro Timiting
reietive powe? ®as aémm ¥rtil the MCPR chmam w%h gifferent cors
fiows. The petio Of the MLPR eaieyioted ot a plven 2 of eore flow, divided
by the opereting 1991¢ MCPR, Catermings She Rg.

vohed [l

WPt Lok mtt Lt X
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(mummm

2/4.2.3 WINDWM CRITICAL POVER BATIO (Continued)

For eperation 1n the tic flew contro) mode same procedure wa
1 uu nftd J rnf distribution wes ubmm sbeh that the
-s oqus) to the epereting 19ait MCPR at RATED THERMAL POWER and reted {

w fow.
fort e Geg ol LM REVET (cok)
The OW are conservative for the Geners)
tmm ¢ plant because rating 1181t NCPRs-abubpanibbootien .. e (o1
re grester than the origina) 1.20 eperating Vimit NCPR wsed for the
'mrlc derivation of K,.

. At THERMAL POVER !mh Yoss M or ornl to 25 nmm of RATED THERMAL
POMER, the reactor will be ting ot of recirculation pump speed and the
Soderstor void mnt will be very small. For a1l designated control rod pat-
terns which q oyed st this point, epersting plant experience indicates
that the resulting MCPR value 1s n excess of nr!mum by & considerable
sergin. During cmm sta test of the plant, 8 NCPR evaluation will be
Gede ot u percent of RATED THERMAL R Teve! m.n ‘sinisum recirculation
he MCPR margin wil) thus be desonstrated such thet ﬂMn lcn evalue
tion hlu tMc t"" Teve! will be shown to be unnecessary {.nMn-
ment for calculating MCPR when THERMAL POWER is greater mn or 25 per
O cent of RATED THE POVER s sufficient since power cmmuma mm ore
very slow when there have not been significent or control rod changes.
The requirement for wcmm' neeR M s e tim mtni rod pattern is ap-
proached ensures that MCPR will be known following & change fn THERMAL POMER or
rm shape, regardiess of megnitude, that could p\uo eperation ot a therms)

T.

2.4.2.4 LINEAR MEAT GENERATION RATE

w i i el
| " 2w o= . mw‘m‘o '
Baferences:
1. Genera) Electric Compary Ane un Mode) for Loss-of-Coolant
Analysis in Accordence g R 80, Appendix K, MEDE-20566, \
Novesber 1975. 2T €
2.  %geners) Electric Standard Application for Reactor Fuel,”
MEDE-24011-P-A, Jotest-approvedrevision. /
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Insert E

The thermal expansion rates of U0, pellets and Zircalloy cladding
are different in that, during heatup, the fuel pellet could come
into contact with the cladd.ng and create stress., If the stress
exceeds the yield stress of the cladding material, the cladding
will crack. The LHGR limit assures that at any exposure, 1%
plastic strain on the clad is not exceeded. This limit is a
function of fuel type and is presented in the COLR.



ATTACHMENT 4

Changes to Single Recirculation
Loop Operation Technical Specifications
(Reference 6)



¢ MA0.) AYERAGE PLAMAR LINEAR NEAT RDNERATION BATE

3.21 M AVERAGE PLANAR LINEAR MEAT GENERATION BATES (APUBRs) shal) mot

b S Lt Mt TR S Tt
detarnined by MRC approved QMM t'."um-m.

or

5. When uanl calcvistions sre fred, the most Viniting lattice \vr
wm it as o function Yenar axposure shown in

the for the

OPERA CONDITION 1, when THERMAL POVER {s grester then
of RATED THERMAL POWER.

With an APLMGR mnﬂn"m above 1ieits, nitiate corrective sction within

15 ainutes and restore APLWGR to within the uired 14aits within 2 hours or

lmb .MNL POVER to Yess than 25% of RATED THERMAL POVER within the mext
urs.

4.2.1 AY) APLMGRs shal) be verified to be oqua) to or less than the Visits
required by Specification 3.2.%

8. At Yeast once per 24 hours,

b. Within 12 hours after Tetion of & THERMAL POVER increase of at
Teast of RATED THE POMER, and

c. Inftfally and ot Teast mwr 12 hours when the reactor 1s
eperating with & LINITING ROL MOD PATTERN for APLWGR.

d. The provisions of Specification 4.0.4 are mot applicadle.
_//_/7

N“' J
The MAPLHER [iani? shail be reduced b\/ a Factor ))rrvtl"eo/
ia the COLR a(ur.-',«j single /oop o/oerafz'cr).

o ne——
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MU Replace witn /Ingert F
With ene veatter coolant systes recirculotion ) net In speration,
famedistely fnftiote oction to reduce THENWL R to Yous r
e) to Tieit specified In "rn 5.4.1.2°1 within l and
in

1 m.o BeasUTes u nm the wnf ot Yeast WOT & within

b. With ne tor uﬁm systens recirculation iu» i retion,
famediote I PNtoitiate action to reduce THEMAL ess than or
oqua! to wpit specified in Fi 3.4.1.3-141thin 2 hours and
initiote mees to place the wnit in ot ) STARTUP within 6 hours
and in NOY DC thin the next 6

€. With two reacter coold ten recire fon Yoops In retion and
tota) core flow Yess thamyis of core Tlow and ™E POVER
greater than the Ylafit spec¥ied 1pFigure 3.4.1.3°1:

1. Monitor the AP and ) 150 Tovels (Surveillonce 4.4.1.1.3):

a) Within 0 hours of dntry T™hio this condition and ot least
once per 24 ho thereafte 11 n this conaition and,

B) Within 30 s after the Nation of a THERMAL POWER
increase ot Teast BX of RATED RMAL POWER 1n an hour
by ¢ 01 rod movesent.

2. Mt PRM or LPRM™*® neutron flux nofse Tebals grester than
threg Aines their estadiished baseline nofse Tevals, famedistely
initfate corrective action to restore the nofse YePls to within

reguired Yiaits within 2 hours by 1ncmﬂn? low to
greater than 45X of rated core flow or by n' ™t Ml
to Yess than or equal to the Yiait specified in Figure 3.80.1"1.

e

®5ee Fpecia) Test Exception 3.10.4.
levels A and C of one LPRM string per core ectant plus

end Cof o the centar of the
eperating with s nonsymmetr Only the center of the
core LPRM strd nd C and twe Ot

tectors A and

tored for eperations with o sysmetric control

FERM] - UNIT 2 ’ 3/4 &1
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Insert F

8. With one resctor coolant syutem recirculation loop not in operation:

1. Within 4 hours:

e)

b)

¢)

o)

1)

e)

Place the individual recirculation pump flow controller for the
operating recirouletion pump in the Manusl mode.

Reduce THERMAL POWER to less than or equal to 70% of RATED
THERMAL POWER.

Limit the speed of the operating recirculation pump to less than
or equal to 75% of rated pump speed.

Increase the MINIMUM CRITICAL POWER RATIO (MCPR) Safaty Limit by
0.01 to 1.08 per Specification 2.1.2.

Reduce the Maximum Average Planar Linear Heat Generation Rete
(MAPLHGR) Limit per Specification 3.2.1,

Reduce the Average Power Range Monitor (APRM) Scram and Rod Block
and Rod Block Monitor Trip Setpoints and Allowable Values to
those applicable for single recirculation loop operations per
Specifications 2.2.1, 3.2.2, end 3.3.6,

Perform Surveillance Requirement 4.4.1.1.4 if THERMAL POWER is
Less than or equal to 30% of RATED THERMAL POWER or the
recirculation loop flow in the operating loop is less than or
equal to BON of rated loop flow.

2. The provisions of Specification 3.0.4 are not applicable.

3. Otherwise, be in at least HOT SHUTDOWN within the next 12 hours.

b. With no reactor coolant system recirculation loops in operation, while in
OPERATIONAL CONDITION 1, immediately place the Reactor Mode Switch in the
SHUTDOWN position.

e. With no reactor coolant system recirculation loops in operation, while in
OPERATIONAL CONDITION 2, initiate measures to place the unit in at least
HOT SHUTDOWN within the next 6 hours,

APRM gain adjustments may be made in lieu of adjL ting the APRM and RBM

Flow Biased Setpoints to comply with the single loop values for & period
of up to 72 hours.



¥ S (Comt i nued) b

Ausrage Pever Bange Sonitgr (Continuec)

Secouse the flux gistribution associsted with unifere ved withérowels @oes not
{nvolve Mr toca! pesks and because severs! veds must be @oved Lo Change power
by o signd fcant amount, the vete of power rise s very slow. Oenerally the
heat flux 18 1n neer oquiltibrium with the tission veta. In 8N sssumed unifore
rod withdrave) reach to the trip level, the rete of por rise s not Bore
than 55 of BATED AL POVER per minvte ond the APRM systes would be BoTe

" than sdequate to 8sSUTS shwtdown before the power could exceed the Safety Limit.
The 153 neutron flux trip remains active until the mode switeh ts placed in

. «ghe Run position.

e APRM trip systee 18 colibrated using heat batance data taken during
k staady state conditions. Flssion chambers provide the pasic fnput to the

. adyster and therefore the monitors respond direct) and quickly to changes due

to transient eperation fer the case of the Fixed Neuvtron Flux-Upscale setpoint;

1.e, for & power tncrease, the THERMAL POWER of the fuel will be Yess than that
tndicated by the meutron flux due to the time constants of the hest transfer
associated with the fuel. For the Flow Blased Neutron Flux-High setpoint, &

h tise constant of 6 ¢ 1 seconds s introduced into the flow blased APRM in erder
to simviate the fue) therma! transient characteristics. A more conservative
saxisum value 15 used for the Tlow biased setpoint as shown in Teble 2.2.3°1.

The APRM setpoints were selected to provide adequate margin for the Sufety
Limits and yet allow operating margin that reduces the possibility of unneces*
sary shutdown. The flow referenced trip setpnint sust be adjusted by the
specifiec forsula in specification 3.2.2 in order to paintain these sarging
when MFLPD {s greater than or eque) to FRTP. Addl TrserT,

3.  fsactor Vesse) Staan Pome Pressyre-Migh

High pressure in the nuclear systes could cavse 8 rupture to the nuclesr
systee process parrier nw\ﬂng in the relesse of tission products. A pressure
Increase while operating will also tand to incresse the power of the reactor by
compressing voids thus adding veactivity. The trip will quickly reduce the
aevtron flux, countaracting the pressure increase. The trip setting s s)ightly
higher than the operating pressure to perait norss) operation without spurious
trips. The setting prov des for & wide sargin to the saxisum allowadle design
pressure and tekes into sccount the tocation of the pressure seasuresent compared
to the highest pressure that occurs in the systes during o transfent. This trip
setpoint {s effective st Yow power/fiow conditions when the turbine stop valve
closure trip s bypassed. For 8 turbine trip under these conditions, the
transfent analysis indicated an sdequate margin to the therma) hydraviic Vimit,

FEMM] = UNIT 2 827



INSERT PAGE B 2-7

For single recirculation loop operation, the reduced APRM setpoints are based
ona AW value of 8%, The AW value corrects for the difference in indicated
drive flow (in percentage of drive flow which produces raoted core flow)
between two loop and single loop operation of the same core flow. The
decrease in setpoint is derived by multiplying the slope of the setpoint curve
by 8%. The High Flow Clamped Flow Biased Neutron Flux-High setpoint is not
applicable to single loop operation as core power levels which would require
this limit are net achievable in a single loop configuration.
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PCT)teNVowl !

Lt e

bution within Lompre
o LIGR for the m oquel to
T o BT s tin vk s sy st g
’ snd rod-to-red 1‘ rm vm. n’ Technice! lnﬂﬂm':n
7 ﬁu Tou

el o

red rod 1 peaking foctor ‘u.l‘:ai v g' ‘;‘rﬂ ué:
WM ” - 'n‘d:-:!. Cok( 4POAMING Limtry
The WAPLIMGR velue 18 the sost Viaiting cemposite of the

fue) sechanice) design analysis MAPLIGR and the ECCS MAPLMGR.

Fue) Mechanice! .nan Analysis: ORC approved sethods (epecified in

O sreting ot the (b Kdis o oo Hiatte’
specified 1n Reference 3. This m"ﬁ.!"" history ’: used 85 the
basis for the fue) design analysis WP value.

LOCA Analysis: A LOCA analysis lowfml fn sccordance with 10 CFR 50
o?mm to Gesonstrate thet the MAPLIGR values comply with the Eccs
Yaits specified in 30 CFR 50.46. The analysis 1s ormed for the most
1aiting break size, bresk lecation, and single failure combination for the

~ plent. J
; e *“4
! Only the most Vimiting MAPLIGR valves k in the Co.2.

for suitiple lattice fuel. WMen hand caTculations are
required, the WAPLIGR 4dgmme values for that fue)

se
type ere used for & Tattices in the Te.

: R

For some fues! bundle designs MAPLIGR &m only on bundle and burnup.
Other fue) bundles have MAPLIGRs that va mm{ depending wpon specific
comdination of enriched uranius and gado) nfe that comprises & fue) bundle cross
section st o particular axia) mode. Each rmculur combinstion of enriched
eronium and gadolinfa, for these Fou) & s, 15 called & lottice .
These particular fue) bundle types have MAPLIGRs that very by lettice (axially)
as well as with fuel burnp. ;

Al Tnser «i 3 34 2

( 3.  "geners) Electric Standard Application for Reactor Fue),® MEDE-24011-P-A -
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For plant operation with a single recirculation loop, the above MAPLHGR limits
are multiplied by & factor specified in the CORE OPERATING LIMITS REPORTY
(COLR). The COLR factor is derived from LOCA analysis initisted from single
loop operation to sceount for earlier boiling transition at the Limiting fuel
node compared to the standerd LOCA analysis.



A4 SRACTIR SHOUNT ST .
A4.4.) SEINGUATION SYRTE® '

Recireuiotion g speed Bisetch 1iaits ore in SsEp)isnce vith e gccs
LOCA analysis @esipn 1 ] ®

In orger to prevent undue stress on the vesse) mezsles sotten head
vegion, the recircuiotion Yoop teaperatures shall Be within F of oath other
‘;'or %o startup of on té'e Yoop. The Yo®p tempereture Bust oise be within
F of the resctor svre vesse! coslant Lempersture 8 [Ty
stion pump ond recirculotion aozsles. W

shock to the vecivey
W. Srse r? &

244,23 SAFETY/RELIEE VALVES

The sefety valve function of the safety/relief velves 1!0\0 to prevent
the resctor ceolant systes fres u& m:uﬂuc sbove the Bafety

1325 psig in accordance with the . A total of 1) OPERABLE safety/
veifef valves 18 required to 118t reacter pressure o within ASKE 111
sllowsdle values for the worst case wpeet transiont.

Pemonstration of the safety/velief valve 14ft sattings will sccur only
Nﬂu’ [ ang will be performed {n sccordance with provisions of
Specification 4.0.5.

The Yow=low oot Systen ensures thet & .mmm‘ nigh thrust Yeed (@esie-
asted s Vead case C.3.3) on the SRY @fscharge s 5 0
sequent actustiens. Tais s achioved by svtenaticelly Yowering the clos .: et
rim of two valves and Yewering the epeni

nitfe) epening. Sufficient rosundency s previded for the Yowlow set systen
suci thet failure of one valva to spen oF close ot 1ts veduced setpoint @oes
sot violate the Gesign Dasis.
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The ispact of single recirculation LOcp

operation upon pian
cl
s

t
assessed wnd shows that luw-l ation is permitted at r levels |
wt.owtctmm ER MCPR fuel :3 qul:u‘tu
an

increased as noted by Spec it scation 2.1,
biock setpoints (or APRM ains) are adjusted as noted

in
3.3.6-2, respectively. limits are decreassd by the factor given un

z-cumum 3.2.1. A time pe.iod of 4 hours is allowed t
J

ustments fallowing the establ ishment

need for single loop operation oftun canno

limits adjustments in Specification 3.2,

0

of single LOOp operation since the
¢t be anticipated. MCPR opelating

3 for different piant operating

situations are agplicable to both single and two recirculation loop

operation, -

To prevent potential control system osciliations from ococurring in the
recirculation filow control system, the operating mode of the gecirculation
fiow control systdm must be restricted to the manual control mode for

Sing.e~.i00p operation.

Additionaily, suveulance on the punp speed Of operating recirculation
loop is imposed to exciude the possibil ity of excessive core anternals
vibration. The swveulance on differential tempe:ratures below 308 THERMAL

POJER or 50% rated recirculation L00p 7%
SLIESE On vesse. NOzZzies, gecirculation

ow i6 to prevent undue thermal
pump and vesses bottam head during

a power or fiow inCrease fallowing extended operation in the sanglie

recircuiation Joop mode.

Insert H:

The Jimits will ensure an adequate coie
recirculation soop fallowang & LOCA.

fiow coastdown from either

In the case where the mismatch limits cannot be maintaingd durang two LOOp
operation, continued operation i pernitted un a Bingle recircuiation Joop

mode .

Insert I1:

sudden equalization of a temperature difference >145%F between the
reactor vesses bottam heal coolant and the coouant an the upper region of

the reactor vessel by increasing core 9%
the reactor vesse. bottom head.

Requirements are imposed to pronabit wdl

ow rate wouwd cause undue Stress in

e Loop startup above the B0V rod

line to minimize the potential for anitiating core thermal -hydraul ic

anstabuiaty.



\
3/8.4.10 CORE THEWAAL HYDRAULIC STABILITY

BWR cores typically operate with the presence of global neutron flux noise
{n a stable mode which is due to randos boiling and flow noise. As the
power/flow conditions are changed, along with other system paraseters
(pressure, subcooling, power distribution, etc.) the thersal hydraulic /
reactor kinetic feedback mechaniss can be enhanced such that random
perturbations may.result in sustained limit cycle or divergent oscillations

in power and flow,.

Two major-dodes of oscillations have been observed in BWRs. The first sode
{s the fundasental or core-wide oscillation mode in which the entire core
oscillates in phase in a given axial plane. The second mode involves
regional oscillation in which one half of the core oscilletas 180 degrees
out of phase with the other half. Studies have indicated that adequate
margin to the Safety Limit Minisum Critical Power Ratio (SLMCPR) may not
exist during regional oscillations.

Regions A and B of Figure 3.4.10-1 represent the least stable conditions of
the plant (high power/low flow). Region A and B are usually entered as the
result of a plant transient (for example, recirculation pump trips) and
therefore are generally not considered part of the normal operating

domain. Since &1l stability events (including test experience) have
ocourred in either Region A or B, these regions are avoided to minimize the
possibility of encountering oscillations and potentially challenging the
SLMCPR. Therefore, intentional operation in Regions A or B is not

allowed. It is recognized that during certain abnormal conditions within
the plant, it may become necessary to enter Region A or B for the purpose
of protecting equipment which, were it to fail, could impact plant safety
or for the purpose of protecting a safety or fuel operating limit. In
these cases, the appropriate actions for the region entered would be
perforsed ss required.

Most oscillations that have occurred during testing and operation have
oocurred at or above the 100% rod line with core flow near natural
circulation. This behavior is consistent with analysis which predict
reduced stability margin with increasing power or decreasing flow. As core
flow is increased or power decreased, the probability of oscillations
occurring will decrease. Region A of Figure 3.4.10-1 bounds the wajority
of the stability events and tests observed in GE BWRs. Since Region A
represents the least stable region of the power/flow operating doma'n, the
potential to rapidly encounter large magnitude core thermal hydraulic




oscillations is increased. During transients, the operator may not have
sufficient time to manually insert control rods to mitigate the
oscillations before they reach an unacosptable magnitude. Tharefore, the
mt»uouef-mlym-lut:‘smtmnhﬂulunum is
required to ensure protection of the R.

Based on test and opersting eiperience, the frequency of core therhal
hydraulic oscillations is in Region B than in Region A: Decay ratios
are expected and predicted to be lower in this region sinoe Region B covers
@ lower power and higher flow range than Region A. Also, the margin to the
SLNCPR will typically be larger in fon B than in Region A. With more
sargin to and a lower probability of oscillations, exiting Region B
by ocontrol rod insertion is justified. However, if cscillations are
observed while exiting Region B, the reactor will be manually scrammed.

The potential for ocore thermal hydraulic oscillations to occur outside of
Regions A and B is very small and therefore special requiresents are not
fecessary outside of these regions.
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