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CEPINITIONS

TOCINTAINMENT INTEGRITY shal. exist when

A.. Ferezratione required %2 De z.%eed 2ur.ng acs.dent
are e.inerc

sengis 2

4 Zapabp.e 2f deing c.ceed Dy an CPERABLE contalnment a.tcmac.c
L8C.AZLON /a.vVe System. oF

w

Z.o0ed by nanual va.ves. Bblind f.anges. or zeacct./aczed
SUTOMALLC VB.ves secured .a TheLir c.osed PCo.t.ons  extept 4
provided in Table ) 6-1 of Specification ) 5 ) L

» . AL. eguipment nAatInes are c.ssed and sealed

. " 1 Each air .2ck .s SPERABLE pursuant to Specification ) 6 . ),

L% 4 The conta.nment .eakage rates are within the lLimuts of
Specification ) 6 1 2. and

L " 8§ The sealing mechanism asecciated with each penetration e §..
velds bellows or 2-rings) is CPERABLE

. 8 NCT S

- . - -

. 9§ ~7RE ALTERATION shall be the movemant OF ranipulation of any component
YitRif TRE FOACLOr pressure vessel with the vessel 2ead removed and fuel .o
tne vesse.l suspension of CORE ALTERATION shall not preclude complet.ion of
~cvement of a component to & safe conservative position.

/“"5 TVLJL— R

-

.- I aRs B4 -
«

L .2 DOSE BQUIVALENT I1-131 shall be that concentration of I-131 microcuries
;er gram which alove would produce the same thyroid dose as the Juant.ty and

.sctopic mixture of I-1131, 7-132. $-33), [-134, and I-13% actuAlly presant Tne

INSERT A

| 94
CORE OPERATING The CORE OPERATING LIMITS REPORT (COLR .
LIMITS REPORT uan fc documest Ba provides core operrunf |um current
o e reload cvcie These cyciespesific core operating umms shall e

semrmuned for each rEioad CyCle o accordance with Specification 6 9 1 9 Lant
opermuos w e DEse ODEELING UL & addressed b 0 IvICUA specifications
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2.0 SAFETY LIMITS AND LIMITING SAFETY SYSTEw SE='NGS

1 SAFETY LIMITS
REACTOR CORE

i‘ﬁl tT'ho cﬁimfhn of Ptm POWER , nrzuuruor pressure, and the

ghast operst 00p €00 lﬂ%ﬁﬂ T e SNA1] not exceed the

14mi in Flgurelf 2.1-1 for «%48e=3 Toop operation,
TY: MODES 1 and 2.

ver the point defined by the combination of the highest operating

00p averige temperature and THERMAL POWER has exceeded the appropriate
ressurizer pressure 1ine, be in MOT STANDBY within | hour.

Move @ ‘l
p 2-3

1.2 The Reactor Coolant System pressure shall not sxceed 2735 psig.
TY: MOOES 1, 2, 3, ¢ and §.

1 and 2

Whensver the Rasactor Coolant Snt-' pressurs has exceeded 2735 psig,
be in MOT STARDBY with the Reactor Coolant System pressure within
1ts limit within 1 hour.

MOOES 3, 4 and §

Whenaver the Reactor Coolant System pressure has exceeded 2735 psig,
sm.{ the Reactor Coolant System pressure %0 within its limit within
nutes.

fn.:n - UNIT 2.1
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THERMAL POWER LIMITED TO A MAXBAUM OF 108% OF RATED
THERMAL POWER BY THE POWER RANGE NEUTRON FLUX H'GH TRP
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FRACTION OF RATED THERMAL POWER
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TABLE 2.2-1

REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

FUMCTIONAL UNIT

2.

-

8.
.
12.

. Powar

Konua! Reacter Trip
Posar Range, Mewtron Flux

Povar Rangs, Meutrea Flux,
Nigh Positive Rate

Range, Meutren Flux,
High Negetive Rate

Intormediste Rongs, Neutren
Flax

Sewrce Range, Mowtron Flux
Overtesperature A7

Overpawer 3T

Prassurizer Pressure--Low
Pressurizer Pressure--High
Pressurizer ¥Mator Level--NHigh

Less of Flow

TRIP SETPOINT

Mot Applicable

Low Setpoint - < 25X of RATED
THERSAL POWER

Wigh Setpeint - < 109K of RATED
THEDRL POWER

< 5K of RATED THERMAL POWER with
2 time censtant > 2 second

SX of RATED THERAL POMER with
tise constant > 2 second

®iIA

25X of RATED THERNAL PORER

1A

w0

A

counts per secend
See Note )
See Hete 2

Iv

A

2385 psig

A

2% of instrusent span

Iv

90X of design flow per loop®

*Dasign flew n&(@p per losp.

8,500

ALLOWABLE VALUES

Mot Applicable

Low Setpeint - < 26X of RAVED
THERMAL POMER

High Setpeinat - < 110K of RATED
THERMAL POWER

< 5.5X% of RATED THERMAL POMWER
with a tise constant > 7 second

< 55X of RATED THERMAL POMER
with a tise constant > 2 second

< 30X of RATED THERMAL POMER

< VL3ix 16> counts per second

See Note 3
See Hote A

Iv

1855 psig

IA

2395 psig

-

IA

91X of instrument span

iv

89X of design flow per loop*
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TABIE 2.2-) (Continued)

RUACTOR T9IP SYS M INSTRUMENTATION TRIP SETPOINTS

NOIATION {Continuec)

Uperation with 4 toops

0.00/020]| *3 = S5peen-

LG

and f. ‘al) i< a funct or 0f the ip/' cated .- “f‘erence between top and bottom detectors
of (hl power-range nuc'ear ion chambers: wiit oo 5 le be selected based on measured

instrument response during planc siartup tests ~uln that: +13

(1) for q, - ¢, be‘wean -2 neecer? angd percent, f, {al) = 0
(wherd I 8nd 9 are percent RAT°D THLRMAL POWER in the top and bottom
the ¢

halves o re respectivelv, and q

percent of RATED TULWAL 9002 '

{1t) for each percent that the magn itude of (q, -

the af trip setpoint shail be autonaticalfy re

1ty value at RATED THERMAL POWER.

(111) ter each percent that the magnitude of (g
the al trip setpoint shall be automaticaliy re
its value at RATED THERMAL POWER.

t.-q

*q 1s total THERMAL POMLR in

) exceeds -Z23 percent,
ed by 1.26 percent of

Huc

‘-24-1 3]
exceeds percent,

ed by

"T percent of

203
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z ' 'lm ‘z’.i
T b
Al BRACTOR cORE

The restricrions of this safety liaq¢ prevant overhesting of the fue. anc
possible cladding perferstion which vould result in the release of num; E
products to the reactor coolant. Overheating of the fusl ¢ladding 14 preventec
by restricting fuel operstios te Vithis the nucleate boiling regise vhere the
haat transfer coefficient is large and the cladding surface temperature i3
slightly above the coolant Saturation tempersturs.

Operation above the upper boundary of the Muclests boiling regime could
result Lo escessive cladding temperatures bacause of the onset of departyre
from nucleate boiling (DMB) and the resultant sharp reductien in BRAT trangfer
coafficiant. DMB is mot & directly msasursdls parameter

¢ : (14

Guring operation and
tharefore TEEAL POVER Sure have deen

WY v v

-

, - s the 'uu of DN
for axially uniform and sen-uniforw heet flux distridutions. The lecal D
heat flux ratio, DNER, da'ined as the ratio of the hest flux that weuld cause

DME at & particular core locatice te the local best flux, is indicative of :ne
limiting during condityon I and

Sargin to DN
_ greater b or equal to the D80} tion
e ( WEB-1 or W) R-Grid latiom laaie
, based on the'gntire applicable SXpar Lnan data set such that
i t probabliity with 9% that DMB will not

B ot least 3 95 percent

imam DNAR isat the DMER u:{‘\hu- limieN\(1.17 for the ‘\\
" '.: l‘c.‘t . N\

The curves of Figurdli] 2.1l [SBd-Sri- shows the lsc: of points of THERMAL
POVER, Reactor Coolant System Prassurs snd average tempersture for which the ‘
mmmuummmmspmm-.nmmruoumlpyu ;
the veosel axit is equal te the enthalpy of satursted liquid.

‘ : -1 and

' The DNB design basis 15 as follows: uncertainties in the WRB

‘7 l WRB-2 correlations, plant operating parameters, nuclear and thermal ‘ .

' ' parameters, fuel fabrication parameters, and computer codes are cons dcr;s

L——? statistically such that there is at least a 95 percent probability mthf :
percent confidence level that DNBR will not occur on the most limiting x{e
rod during Condition I and Il events. This establishes a design DNBR value
which must be met in plant safety analyses using values of input parameters
without uncertainties.

SALEM - UNIT | B 2-1 Amanament No, 96
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are =
¢ rafersnce cosine vith o peag of 1.5 for axiel power .M”.@ .
an ing 4t reduced power based on g~' u"”::::',‘c. s

—— T —————————————
(LL/ r)‘;‘a fw.s

. | These limiting Rest flus comditions are "o ‘
From | the range of all contreNsede FULLY ww:nu.‘:f:-mf"::::o'"
-

Ry rod lnsertioe assuming the axial lance this
pover lmba
f‘ (41) fumetion of the Overtempersturs trip. u\-“;: u“:hmlm“ o s
il set within the telersnce, the axial Povar labslance effect o .
Ovartemperature 4T trips will reducs the Setpoints to provide i
consistent vith cere safety limics. pretestiem

dudid _BRACTOR COOLANT SYSTRX FRESSURE

The restrictiem of this Safety Limit protacts the iatagy
in
:::ctn :o::: Sn:‘-‘.:m overpressurization and tharedy pr::,u:.: ::
e o com te Lnad reac
by i in the tor coslamt frow reaching the

3
5
.8
£
g
g
$

pressures of 110X (2738 paig) of dasign prassure. The Rescts
Piping and fittings are designed to AMSI B 31.1 1933 lau.' vc:l?:h:’::l-voa

POTRIL maximum transiest pressures of up te 130T (29e8 T
::t- preassure. The Safety Limit of 2738 peig is ma::::)c:a:u-z 'g ]
design criteris and associsted code requiresents . "

T™e eatire Rsactor Coolant Systam s hydre
tastad ot 7107 peig,
dasign pressure, to demeastrate intagrity prier to imitia, on::t:nfz” .
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RTP
Where F,« i8 the limit at RATED THERMAL POWER (RTP) specified
in the CORE OPERATING LIMITS REPORT (COLR) .

N
is the Power Factor Multiplier for F,, specified in

=
FIaH
?

the COLR, and P 18
RATED THERMAL POWER

Seles - Umit | 822 Arengment wo. 91




LIMITING SAFETY SYSTEM SETTINGS

BASES

Operation with a reactor coclant loep oyt of service telow tne 4
e f|1o0D P-8 set point does not require reactor protection System set point
bié st oo modification because the P-8 set POINt and associated trip will orevent

ON8 during 1 loop cperation exclusive of the Overe ratyre AT set
evaluatef and poirt. Tgru Toop operation above the 4 000 P-F set pointf is—pemmis-
1 /Uf per"‘ '7"!

- 5I_Gl‘ll.ll_‘ll-l‘4‘ilqh4ll—‘-‘m0.‘—..10G~G.—4Q.-J—*...—UO*UOT——44Fj——

The Overpower 5T reactor trip provides dssurance of fucl integrity,
€.9., no meiting, under all possidle overpowe: conuitions, linits the
required range for Overtemperature AT protection, anc provider 2 basiu, .

to the High Neutron Flux trip. The setpoint 'ncludes corrections “ar
changes in density and heat capacity of water with temperature, ana

dynamic compensation for Piping delays from the core to the looo temcerac.re
detectors. No credit was taken for operation of this trip in the accicen:
analyses; however, its functiona! capability at tic specified trip

setting 1s required by this specification o enhance tie overal’ relfadils,
of the Reactor Protection System.

Pressurizer Pressure

The Pressurizer High and Low Pressure trips are provided to limes
the pressure range 1n which reactor operation is permitted. “he “ign
Pressure trip is backed up Dy the Dressurizer code safety valves “sr
RCS overpressure protection, and 1s therefore set Tower than *he se’
pressure for these valves (2485 psig). The Low Pressure trip orov:ces
protection Dy tripping the reactor 'n the event of a 1oss of reactor
coolant pressure.

?r!!!ur1tlr datar Leve!

The Pressurizer HMigh Water Level trip ensures protection aga‘ns:
Reactor Coolant System overpressurization by limiting the water ‘evel
to 4 volume sufficient to retain a steam duddble and prevent water relief

SALEM - UNIT 8 2.5



«aMITING SAFETY SYSTEM SETTINGS

SAES

“Arough the pressurizer safety valves No credi: w48 Taken Ior cperation of
“hLs trip in the accident analyses. however, its functional capability at the
specified trip setting s required Dy this specificaticn o ennance zhe
Jverall rel.ability 2f the Reactor Protection System

. . '

The Loes of Flow trips provide core protection to prevent ONB .n zhe
event of a loss of one or more reactor cooclant pumps

Above L. percent of RATED THERMAL POWER, ARl AUCOMATIC reactsr trip will
occur if the flow in any twe ioope drop below 30% of nominal full loop fiow
Above 16% (P-3) of RATED THERMAL POWER, dutomactic reactor trip will sceur if
the flow in any single locp drope below 0% of nominal full locp flow. This
-atter trip will prevent the minimum value of the DNBR from going below the

des. CNER value during normal operational trans

The Steam Generator wWater Level Low-Llow trip provides core protecticon oy
preventing operation with the steam gsnerator water level below the minimum
volume required for adequate heat removal capacity. The specified setpoint
provides allowance that there will be sufficient water inventory in the steam
Jenerators at the ¢t of trip to allow for starting delays of the auxiliary
feedwater system.

SALEM - UNIT 2 B 2-6 Amendment No




Albea BRMCTIVITY CONTRGL 3YITRES
Albaiid REBATION CONTACG

* .
SEUTOONE ARG Ip r.lbaoor

LITING COMDITION POR OPERAT I 0N

e —————~

J.1.1.1 The SEUTDOWN MAMGIN shall be 2 HM/E.L

ARRIICAMILITY: MODRS 1, 2%, 3, and 4.
MCTI0N
With the SEUTDOWE MARGLN < ak/ ; Lemedistely initiate and continue

boration at a 33 g of & solutioe Gontalalng ¥ 6,560 ppm berom or eQuivalent
until cthe reguired SEUTDOWN MARGIN L9 restored.

SURVEILLANCE anmﬂ

1.3%
€.1.1.1.1 The SEUTOOMN WGARGIN Shall be determined to be DE“IE‘ ‘

8. Withina one hour after detectics of an Loopereble coutrol rod(s)
and at least cece per 13 hours tharvafter while the rod(s) is
‘hopereble. If the Lunopersble contrel rod is lmsoveble or
untrippable, the above required SEUTDOWE MARGIN shall be increased
by an amount at Luuquuumutuuunmatu ismoveble
Gr untrippable control rod(s).

b. Whan um:nz'. at Loutc-u’.ruhunbymuyuq
that coutrol bask withdrawal 19 within the limite Specification

I+ 3:3:3.8,
1 3 +he |
B ol c. m.u-ma”. within & hours prier te schieving reactor
| COLR | criticality by verifying that the predicted critical control rod
| Pefr [ PosSition is withisa the luu.)“ epocification 3.1.3.8.
 SRSE—

“Ses Special Teet Exception 3.10.)

Mk l.“ & 1.0

fPwich l.“ < 1.0

Mwwm

SALEM - OWIT 1 J/e 1-1) hnsodment Ho. (49



REACTIVITY CONI!QL SYSTENS
SulvE!LLANC§ ntgyxaeggnrs ‘Continyeg)

3. Prior to inftial operation dbove 5% RATED TMERMAL POWER afcer
— each fuel loading, by consideration of the factors of e below,

n rhe |\ with the contro! danks at the maximum insertion limit -
cock per T ——>%pecification 3.1.3.5

| I

€. dhen fn MODES 3 or 4, gt least once per 24 hours by consideras:an
of the following factors:

1. Reactor coglant System boron concertration,

2. Control rag position,

3. Reactor cuolant System average temperatyre,

4. Fuel burnup dased on gross thermal energy generation,

S. fenon concentration, and

5. Samar{um concentration.
4.7.1.1.2 The averal! core redctivity balance shall pe compared ‘o
Jrecicied values to demonstrate agreement within : 1% ik/k at least once
per 31 Effective Full Power Days (EFPD). This comparison shall consider
4t Teast those factors stated in Specification 4.1.1.1.1 e, above.
The predicted reactivity values shal) be ddjusted (normalized) to corre-

soend to the actual core conditions prior to exceeding a fuel burnup of
50 Effective Full Power Days after each fue) Toading,

SALEM . UNIT 3/8 1.2



SEACTIVITY CONTROL SYSTRNS o

. / -N:«c"'\
HORERATOR TEXPERATIRE COLYTICIRNT i D
LINITING COMDITION POR OPERATION HEKE
A A 5023 2 TN L AN Do S K8
1114 The mederater temperature cesfficient (NTC) shall h@ /

\

Lrmit -—\‘
@.  Vich the NTC sere pesitive than che' liaie S
operations in MODES | and 7 mey proceed previded:
. 1. Centrel red vithdravel liaits are established and Baintsined

WA, ufficiont Festers the NTC te less pesitive thas

[ The Bol i) Vithis 26 bours er be ia MOT STANDSY withis the

| *Pecried i I~ ‘ngst 8. These vithdravel 1isits shall be 1 additiee te

COLR reiea liad i 1.3, ‘
e COL the {nse 4 of Specificocion 3.1.3 65 [in He

1. The eontrel rods are maintained vithis the withérsvel limies | COLE pe”

sorcablished abpve uncil & subsequent caleulation verifies oy -

that the NTC has bees restersd te withis its limict for the oll
reds vithdrave condition.

3. A Special Rapert (s prepared and submitted te the Commissier
purpuant ts Specificetion 6.9.2 wvicthia 10 days, describing
the valwe of the seasured NTC, the interis ceotrel red
vithdrawel limics and the predicted average ecere

burmgp
nessssery for restoring the pesitive KTC to wicthis its lisit
for the all reds vichérewn conditics.

b. Bich the NTC sere negative than the limit be
in NOT SMUTDOWE withinm 12 hewurs. ;
;,;fw

i the COR

*Jich l.“ greater thas of ogqual te 1.0
#See Special Test Exceptiom ).10.3

SALEM - wnT ) 3/6 1.3 Amandeent Be. 11]
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REACTTYLTY. CONTRQL IYSTENS
REATHC TR T TR COLITICI Doy

SURVEILLANCE REQUTRLDOGNTS

AR e 8 S ek

6 .1.1.64 The NTC shell be deternine

cyele as follows:

.. The NTC shell be sessured

€ to be wicthin (ts lisies Suring each fuel

&nd cowpared te the BOL limit ef
T Bpeetlieosken T T 5w —sbews prior to laitial operation ebovs

..qmﬂ 56 of RATED THDMAL POWVER

TUE ST b, he NI shgll be measursd
I e e ™ s o T T o

~

DAl
" : condition) wichin 7 EFPD afcer resching as equilibriue beree
. 1s t

. after sech fue) leading.

o any THEMAL POVER ond cotpared te
(ell reds vithdrava, RATED T

concencration of 300 T Indlcatas
the & ®ore negative
m\ shall be remeasursd, ond compared te che EOL

S et st e s
KTC liaic OF
e 4t least ence per 14 LFPD during the
'\’;U\‘ remeinder of the fusl cycls.

SALEX - UNIT 1 3/6 1-5a Amsodoant Re. 11)

I



REACTIVITY CONTROL SYSTEMS
SEMBLIES

LIMITING CONDITION FOR OPERATION

3.1.3.1 A1) fyll length (shutdown and control) rods, shall be OPERABLE ang
positionad within + 12 steps (indicated position) of their group step
counter demand posTtion within one hour after rod sution.

APPLICABILITY: MODES 1¥ anc 2*
ACTION:

a. With one or mre full length rods fnoperadble due to being
imsoveble as & result of excessive friction or mechanical
interference or known to be untrippedle, determing that the
SHUTDUMN MARGIN requiremant of Specification J.1.1.1 1s satisfied
within 1| hour and bde in HOT STAKDBY within 6 rours.

b. wWith more than one full length rod fnoperable or wis-aligned from
the group step unter demand position by rore than * LI steps
(1naicated position), de in HOT STANOBY within 6 nours .

c. With ona full length rod inoperabie due to cayses other thén
addressed by ACTIUN &, above, or wis-alignea from its group step
counter demand position by more than + 12 steps (indicatad
position), POMER OPERATION may mntinue provided that within one
rour either:

1. The rod is restored to OPERABLE status within the above
aligneant requiresents, or

2. The remainder of the rods in the bank with the inoperadble
rod are aligned to within + 12 steps of the inoperable rod
in she COLE i) a Sequenca and insertion limits of
per Spec- Ene THERMAL POWER level shall be
Cication 3135 H restricted pursuant to Specification 3.1.3.5 during

~—— subsequant operation, or

3. The rod 1s declared inoperadble and the SHUTDOWN MARGIN
mn-m of Specification 3.1.1.1 1s satisfied. POWER
TION may then cmntinue provided that:

*See Special Test Exceptions 3.10.2 and 3.10.3.
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LDATDG COMDITION POR OPERATION
3.1.3.9 The contrel banks shall be limited in physicq) insertion as Ghewm oo
1o :z-okf}n“'m e Cokk oPeRaring |
AIZLICARILITY+ MODRS 1*, tIM TS REPORT (297" - J
ACTIQN: '

Witk the control banks insertad beyond the schbove insertion limits, except for
surveillance tasting pursuant to Specification 4.1.3.1.2, either:

.. Bastors the control banks to within the limits withis two hours,
or

b. wmmuuumw:uluou-nqulu

that fractiow of RATED vhich is allowed by the barns
position using the

nsertion L.t

€. Bbe in et loast BOT STANDEY within 6 h::n.L‘spcci#id in the !
coL

SUBVETLLANCE REQUIRIMENTS R er

R o e pp——
4.1.3.5 The position of each control bank shell be determised to be vithin

the insertioe limits at least once per 12 hours by uwee of the group demand
counters and verified by the analog rod position indicators™ escept during |
time intervals vhan the Rod Insertiom Limit Memitor is imopersble, then verify
the individual rod positions &t least once per & hours®®.

*Sea Special Test Exceptions 3.10.2 and 3.10.3

**Tor powar levels balow 507 one hour thermal "scak time” is permitted.
During this soak time, the absolute valus of rod motion is limited to six
staps.

ficth l‘" greater than or equal te 1.0
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3Cald 2IS°RINTiON Lrwreg

AXia, € gr DreeIiiver (ag9)

2IMITING SSHIITION MR 2PEATION

FFLRENCE (AFD

M1 be mpintgings

target dand
0s Spec vied in Yhe (ORE |
QPERATING LIMITS REFORT (CoLR)|
APPLICABILITY: MODE 1 ABOVE S50% RATED THERMAL POWER®

|
%\ .'né Lndigated ATIAL UL o

Timits and with THERMAL POWER:

Above 90% of RATED TWERMAL POWER, wipri- '€ mingtes:

a) Either restore the 1ndicated AFD o within the
/ target band limits, or

b) Reduce THERMAL POWER to Tess than 30% of RATED
THERMAL POWER .

Between 50% and 90% of RATED THERMAL POWER:
) POWER QPERATION My continue provided:

1) The mﬂaubﬂb "as not been outside o7 sne
BV imits Ttor more than 1 noyr peralty
deviation cumulative during the srevious 2¢

hurs, and

Th: { d AFD 15 within the imits -
gﬁ Otherwise, reduce THERMAL R
€535 than 50T of RATED TWERMAL POWER within

W winutes and recuce the Power Range Neytron
FluxeMigh Tris Setssints 2o <S55 of RATED
THERMAL POWER within the next 4 hours .

®) Surveillance testing of the Power Range Neutron Flux
Channels may de performec pursuant e Speci®ication

9.3.1.1.1% 8¢ ind{ d AFD 15 maintained

. A tota) of 16

| hours operation may be accumulated with the AFD

' outsice of the target band wuring this testing

1 without penalty deviatien,

li« Special vest fxceptien 3.10.2

SALEM . uNIT /4 241

§. With the ndicated AXIAL FLUX DIFFERENCT outside of the Giieved

Amendment N . 5, 22
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POWER DISTRIBUTION LIMITS

LIMITING CONDITION FOR OPERATION (Continued)

b. THERMAL POWER shall not be increased above 90% of RATED THERMAL
POWER unless the indicated AFD is within the abevk 1imits ans
ACTION 2.a) 1), above has been satisfied. PJ}/’/——i‘

Speclee‘ in The Q,F)L(Z
c. THERMAL,POHER shall not be increased above 50% of RATED THESMAL

PQNER unless the indicated AFD has not been outside of the
limitsWfor more than 1 hour penalty deviation cumulative
during the pre.ious 24 hours .

SURVEILLANCE REQUIREMENTS

4.2.1.1 The indicated AXIAL FLUX DIFFERENCE shall be determined to be
within its Timits during POWER OPERATION above 15% of RATED THERMAL POWER
by:

8. Monitoring the indicated AFD for each OPERABLE excore channel:

1. At least once per 7 days when the AFD Monitor Alarm is
OPERABLE, and

2. At least once per hour for the first 24 hours after
restoring the AFD Monitor Alarm to DPERABLE status.

b. Monitoring and logging the indicated AXIAL FLUX DIFFERENCE for
each OPERABLE excore channe) at least once per hour for the
first 24 hours and at least once per 30 minutes thereafter,
when the AXIAL FLUX DIFFERENCE Monftor Alarm is inoperable.

The logged valies of the indicated AXIAL FLUX DIFFERENCE shall
be assumed to exist during the interval preceding each logging.

4.2.1.2 The indicated AFD shall be considered outside of its 1imits when
at least 2 of 4 or 2. of 3 OPERABLE excore channels are indicating the

to be outside . Penalty deviation

A
outside of;;pe—##n#t&-shal? be accumulated on a time basis of:

a. One minute penalty deviation for each one minute of POWER
OPERATION outside of the 1inits at THERMAL POWER levels equal
to or above 50% of RATED THERMAL POWER, and

b.  One-half minute penalty deviation for each one minute of POWER
OPERATION outside of the limits at THERMAL POWER Tevels below
50% of RATED THERMAL POWER,

SALEM - UNIT 1 3/4 2.2 Amendment No. 20
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POWER DISTRIBUTION LIMITS

HEAT FLUX HOT CHANNEL FACTOR-F(Z)

LIMITING CONDITION FOR OPERATION

3.2.2 FQ(Z) shall be limited by the following relationships:

t
o

Tuseer € | TFl?) £ 2,30) (K(2)) for P> 0.5 _—

H—
He re Fo(2) = L(E:88)3_[K(D)] for P < 0.
where P = um% POER
\

S~
and- is the function obtained from r1gEFi\s>z:g,for 2
~__—given core height location. e

APPLICABILITY: MODE 1
ACTION:

[With FQ(Z) exceeding its limit:

a. Reduce THERMAL POWER at least 1% for each 1% F.(Z) exceeds the
limit within 15 minutes and similarly reduce the Power Range
Neutron Flux-High Trip Setpoints within the next 4 hours; POWER
OPERATION may proceed for up to a total of 72 hours; subsequent
POWER OPERATION may proceed provided the Overpower AT Trip
Setpoints have been reduced at least 1% for each 1% F.(2)
exceeds the limit. The Overpower AT Trip Setpoint reQuct1on
shall be performed with the reactor in at least HOT STANDBY.

b. Identify and correct the cause of the out of 1imit condition
prior to increasing THERMAL POWER above the reduced limit
required by a. above; THERMAL POWER may then be increcsed
provided FQ(Z) is demonstrated through incore mapping to be

within its*1imit,
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Where F." = the F, limit at RATED THERMAL POWER (RTP) specified in
the CORE OPERATING LIMITS REPORT (COLR),

P = . IHERMAL POWER __
RATED THERMAL POWER ’

K(z) = the normalized F (z) as a function of core height as
specified in the COLR.



POWER TRIBUTION LM

SURVEILLANCE REQUIREWENTS

4.2.2.17 The provisions of Specification 4.0.4 are not applicadle.

62.2.2 '. shal) be evaluated to detarming 17 F_(2) 15 within 123

Tim1t by: <
6. Using the movadle Incore detectors to obtain & power digtridy-
tion mep 4t any THERMAL POWER greater than 55 of RATED THERMA,

b. Increasing the measvred F__ component of the powsr gistridution
map by 35 to account for Mnufacturing tolerances ang further
tncreasing the value by 5% to account for messurement
yncersainties.

¢. Comparing the '.’ compyted (F.s) obtainad in b, above %o

1. The f, Tieits for RATED THERMAL POVTR (FLT7) for the
appropriate measured core planas given fn e and ¢ below,

- PE ppr:z ;31'& powser factor

™Ml il e £ . 3

2. The relationship: W 4 o ler Cor Fiy e
LK,

xy
whare F.; is the 1imit for fractiona! THE
operation expressed as & function of l':;' ang P g
the fraction of RATED THERMAL POWER at which F_ was
neasured.

LRI = l

@. Remsasuring F__ according to the following schedule:

xy

1. When '-5 15 greiter than the r'“” 1imit for the appropriate
measured core plane but less than the !’.: relationship,
additiona) power distibution maps shall be taken and

82 k-

4
Foy COmpared to F, = and F o ¢

¢) [Either within 24 hours aftar exceeding by 20% cof
RATED THERMAL POJER or greater, the THERMAL PONER
4t which '.5 was last cetermined, or

SALEW . UNIT 3/ 2-6 Amendment No. 30



POWEX DISTRIBUTON LIM][TS

SURVE [ LLANCE REQUIREMENTS (Cont:aues |

d) At least once per 3l EFPD, wr chever accurs first,
o RT?
. when the Fay 1% less than or equal to the Fry 11mi2 for tne

appropriate measured core plane, additiona! power gistridution maps
¢ RTP L
$hall be taxen anc F,, compared to F,y ang Fry 4t least once
per 31 EFPD,
iTg
The Fyy limit for Rated Therme! Power (Fxy) snall be provided for
411 core planes containing bamk “0" control roas and a)) unrodded core

:l;n:ssm - S S, Rt B 3 per specification

The Fyy limits of e, above, are not applicable Tn the following core
plane regions as measured 1n percent of core heignt from the bottom of
the fuel:

l. Lower core region from U to 15% inclusive.

2. Upper core regton from 85 to 100% inclusive.

J. Grig plane regions at 17.8 + 23, 32.1 + 23, 46.4 « 23,
60.6 + 23 ang 74.9 + 2% incTustve. = -

4. Core Dlane regions within + 2% of core hetght (+ 2,88 1nches) about
the bank demand position of the dank *U* contro™ =nags.

Evaluating the effects of Fxy on FQ(I) to determing .f Fo(Z) 1

C L
1s within its @it whenever Fay ®xceeds Fay.

SALEM - UN[T | 3/ 247 Amenament No, 82
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wWith ?"'. excoading its limit:

Reduce THERMAL POVER to less than 50T of RATED THIRMAL POVER vithin
2 hours and reduce the Power Range Neutrom Flux-Righ Trip Setpoincs
to § 352 otummmnvtuumunahnu.

Demonstrate thry in-core ®4pping that l’ is within its limie within
24 hours after exceading the limit or ruuu TEERMAL POVER to lass
unsxozummrwnmmmmzw-.u

ldentify and correct the cause of the out of limit condition prior
te mmeW.M&Mlmtmuﬁwa.

b. above; subsequant POWIR OPERATION mey proceed provided that

is demonstrated through in-core S4pping to be withis its limic
o#%4 nominal 0% of MATED THERNAL POVER Prior to ezceeding this
TEERMAL POVER, st & nominal 752 of RATED TEERMAL POWER prier to
exceeding this THERMAL power and vithia 24 hours after attaining 952
or grester MTID THERMAL POVER.

INSERT C

Where: F,, is the limit at RATED THERMAL POWER (RTP) specified
in the CORE OPERATING LIMITS REPORT (COLR).

N
PFu is the Power Factor Multiplier for F. specified in

the

COLR, and P is THERMAL POWER
RATED THERMAL POWER

SALEM - UNTT ) /4 2-9 Amsndmant No. 9§



\ 4 "...i
& Loops In
PARNEIR Jperssion
-
Reactor Coolant System T, B
Pressurizer Pressurn £200T B peiat
Reactor Coclant System 2 3939€ o

*Limit not applicable during either T RMAL POVER ramp increass in excess of
ST RATED THERMAL POVER per minute or & THERMAL POVER step incresss in excess
of 10X RATED THERMAL POWER.

flncludes o flov ssasurement sncertainty plus @ 0.1% msesuresent |
unuruutyf ue to feedvater venturi fouling.
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A sufficient SHUTDOWN SARCIN emsures that 1) Ehe rescter can be gade
suberitical from all Speracing conditions. 1) the feactivity transiencs
40s0ciated viih pestulated accident conditions are controllable with,n
écceptadle L.imi%s, and )) ghe resctor vill be saintaineg tulflciancly
subcritical to preclude (nadvertent Criticallily (n the shutgown condition

SHUTDOWN MARCIK requiresents vary throughout core life 45 4 func:ion
of fuel depletion. RCS berem concentratien. ing ACS Tevg. The sest
restrictive condition eccurs et EOL, wich Tavg ot ne load sperating
tamperature. and Lls ssseclated victh 4 postulated steas line bBreek aceident
and resulting uncenctrelled RCS cooldewn. In the enalysis of this eccldent
4k/% (s inittally Tequired te contrel :ne
rescctivicy ctransient. Accerdingly, the SHUTDOWN RARCIN requiremsnt (g
based upen this limiting condition and s conslstent vith FSAR safery
analysis assusptions. Witch Tavge 200°F, che feactivity cransiencs
resulcting from o pestulated steas line bresk coeldown ate minimsl and & v
Ok/% shutdewn sargin prevides adequate pretectien.

Al ls HODIBATOR TRMPERATURE COLFYICIENT (wre)

The lisications en NTC are previded te ensure that the value of this
coefflciont remaine within the lisiting condition assumed (n the sccident
and transient snalyses.

SALEM - UMY ) L 2D VIR B ¢ Amendmont Re 109
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/8.0 REACTIVITY CONTROL SYSTEMS

BASES

m-uw_mnmﬂm_m‘m

The NTC values of this specification are applicable to o specific set of
plant conditions: accordingly, verification of NTC values at conditions other

than those explicitly stated vill require extrapelation to those conditions (p
order to perwit an accurate comparison.

The wost negative NTC velue equivalent teo

density coefficient (MDC), wvas obtained by incrementally correcting the MDC
used in the FSAR analysis to nominal operating conditions. Thess corrections
involved: (1) & conversion of the MDC used in the FSAR analysis to its
equivalent HTC, based on the rate of change of moderator density with
tamperature at RATED THERMAL POVER conditions, and (2) subtracting from this

value the lergest differences in MTC observed betveen EOL, all rods vithdrawn,
RATED THERMAL POVER conditions, and those most adverse

the most vositive soderator

conditions of moderator

temperature and pressure, rod insertion, axiasl pover skewving, and xenon
concentration that can ocecur {n normal opsration and lead to & significantly
sore negative EOL NIC at RATED THERMAL POVER. These corrections transformed
the MDC v,luo used {n che analysis {nte the tin value, of

- S *
ro9fooon0o-0-ooaoo'uoG&so~uo}uo—4u4Gh—oo0coos%on.—400~burnup~tn‘—oo%ub%o—
boeo-+—o0-o-oo0o-oon‘4i4on—oC—i0O—,’.~o1u4¥4bc4u-»bofoa—oonoonefocioo~tndff1
b0 delte—u /T,

The surveillance requiresents for measurement of the NTC at the beginning
and near the end of the fual cycle are adequate to confirw that the MTC
resains vith {ts limits since this coefficlent changes slovly due principally
to the reduction in RCS boren concentration associated with fuel burnup .

401,53 MINIMUM TEMPERATURE FOR GRITICALITY

This specification ensures that the reactor vill not be made critical
vith the Reactor Coolant System average temperaturs less than 541°'F. This
limitation {s required to ensure 1) the moderator temperature coefficient (s
vithin {ts snalyzed temperature range, 2) the protective {nstrumentation (s
vithin {ts normal operating range, 1) the P-12 interlock i{s above its
setpoint, &) the pressurizer {s capable of being in an OPERABLE status vith a

steam bubble, and $) the reactor pressure vessel (s abova {ts sinisus "NDT
temperature.

The 300 ppm surveillance limit MTC value represents a
-onservative value at a core condition of 390 ppm equilibrium
poron concentration that is obtained Dy correcting the limiting
EOL MTC for burnup and boron concentration.

TERS————

SALEM - UNIT 1 B34 1-2 Amendsent No. 113




1.3

BEACTIVITY CONTROL SYSTEMS

A/4.0.2 BOBATION SYSTRMS

The boron injection system ensures that negative reactivity control (s
avallable during each mode of facility operation. The components required to
perform thie function include: 1) borated water sources, 2) charging pumps,
3) separcte flow paths, 4) boric acid transfer pumps, and 5) an emergency
power supply from OPERABRLE diesal generators.

With the RCS average temperature z J50°F, & minimum of two boron
injection flow pathe are required to ensure single functional capability in
the event an aseumed failure renders one of the flow paths inoperable. The

_boration capability of either flow path ie sufficient to provide a SHUTDOWN
MARGIN frow-expected operating cond¥tions of w4 delta k/k after xenon decay
and cooldown to 200°F. The maximum expected boration capability (minimum
boration volume) requirement is established to conservatively bound expeacted
operating conditions tnroughout core cperating life. The analysis assumes
that the most reactive control rod is not inserted into the core. The maximum
sxpected boration capability requirement occurs at EOL from full power
equilibrium xenon conditions and requires borated water from a boric acid
tank in sccordance with TS Pigure 3.1-2, and additional makeup from either: .
(4) the sacond boric acid tank and/or batching, or (2) a maximum of 41,800
gallone of 2,300 ppm borated water from the refueling water storage tank.
With the refueling water storage tank as the only borated water source, a
maximum of 73,800 gallons of 2,300 ppm borated water is required. However, %o
be consistent with the ECCS requirements, the RWST is required to have a
oinimum contained volume of 350,000 gallone during operations in MODES 1, 2, 3
and 4.

The boric acid tanks, pumpe, valves, and piping contain a boric acid
solution concentrazion of between J.75% and 4.0% by weight. To ensure that the
boric acid remains in solution, the tank fluid temperature and the process
pipe wall temperatures are monitored to ensure & temperature of 63°F, or above
is maintained. The tank fluid and pipe wall tempsratures are monitored in the
main control room. A S°F margin is provided to ensure the boron will not

precipitate out.

Should smbient temperature decrease dbelow 631°P, the boric acid tank
heaters, in conjunction with boriC acid pump recirculation, are capable of
maintaining the boric acid in the tank and in the pump at or above &3°F,
small amount of boric acid in the flow path between the boric acid
recirculation line and the suction line to the charging pump will precipitate
out, but it will not cause flow blockage even with temperaturee below SO°F.

A

With the RCS temperature below 150°F, one injection syetem is acceptable
without single falilure consideration on the basis of the stable reactivity
condition of the reactor and the additional restrictions prohibiting CORE
ALTERATIONS and positive reactivity change in the event the single inject.on

system becomes .noperable.
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My ¢ fference

LD - URTT )

valug by the apsmsriite

level. The perisdic ypdating of the tarset
value {8 necessary W reflect core WM gongidarations.
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SAsRs Seec $ication 3 o
-

Mmumom

Although it is iBtanded that the plant will se OPRratad with tag
FLUX DIPPRRENCE withis the g9 target uu%nu the target fluy o
diffarense, during repid plast TEENGL powpn reductions, seatrel
will Caus® the AFD to deviate Gutside of the target beand at roduced
POVER levels. This @oviation will aet ¢

sufficiently co Change the eavelope eof Poaring fectsre whien BAY 80 reached on
& Subsoquent returs te RATED TEENGL POVER (with the AFD withis the targec

Piguse B 3/4 3«) ghows o tYpisal msetily carget band.
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Percent of Rateq o
Thermal Power
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Tereer #io. 9y flerence

60%
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40%

30%

20%

10%

0

~20% -10% 0 10% 20%

INDICATED AXIAL FLUX DIFFERENCE

Figure B 34 2-1 TYPICAL INDICATED AXIAL FLUX DIFFERENCE
VERSUS THERMAL POWER

> EEFEP Te CocR FIGURE =3 Fop

AcTurL L (MITS



POVER DISTRIBUTION LIurrs

IASES

1/4.2.2 and 3/4.2.3 WEAT PLUY MND MUCLEAR ENTMALPY KOT Cwm wm
RADTAL PEAKING FACTORS-

Fo(2), P\, an Fey(2)

The Timits on heat MNux and nuclear enthelpy hot channe! factoms
ensure thit 1) the design 11m9%s on peak Toca) powsr Gensity and winime
ONBR are not exceeded and 2) 1n the event of a LOCA the paat fuel elag
temperature will not exceed the 2200°F ECCS aceeptance criteria Vimig,

Each of these hot channe! factors are measurable but will normally
only be deterwined periodically as specifind in Specifications 4.2.2 ane¢
€.2.3. This periodic surve!llance s sufficient to insure that the hot
channel factor Vimits are maintained provided:

i, Contrel rod 1n & single group move together with no Individus)
rod insertion differing by more than + 12 staps froc the growe
Semand position, ‘ .

b.  Control rod groups are sequencad with overlapping grouns as
Gescribed in Specification 3.1.3.8.

€. The control rod insertion limits of Specifications 3.1.3.4 and
‘ 3.1.3.5 are maintained.

€.  The axie)] power distribution, expressed in tarus of AXIAL FLUX
DIFFERENCE, 15 maintained within the limits.

The relexation 1n P as & function of THERMAL POVER allows changes
1rn the radial power tMD‘"fﬂ' 611 permissible rod insertion imits.

“ow ¥i11 be maintained within 1ts 1imits provided conditions a thry ¢
afove, are mintained.

When an F, measurement s taken, both experimenta) ervor and ear-
vfacturin msmn st be allowed for. 55 15 the appropriate 1 owance
for a full core map taken with the incere detector Mux BPPing system an
J% 18 the appropriate allowance for manufacturing tolerance. :
When r',, s measured, experimenta) srror must be 411owed for and &2
s the appripriate allowance for & ful) eow:x-p taken with the incore
cetection system. The specified limit for w 8180 containg an 83
lﬂ:un:o for uncertainties which mean that ﬁom1 operation will resylt
in P, « FrF5/1.08. 4 The 82 allowence 15 based on the following conscers-

tiong’ :
o E)Nlt' ;‘TF [mt ot FATED THERMAL Po

} M T

@

WER 7&TP)
*

s the
ISALEM « UNIT 1
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PQwER DJISTRIBUTION L1n:7S

BASES

4. A0norMAl perturtations 1a the "40'4] power shape, Such as from ~ac
misaligrment, of fect "‘“ Nee Mrectly than £y,

B. 4lthough ro¢ movement MNas 4 ¢irect 1nflyence upon lmiting 54 22
within 1ts 1imit, such comtrol 15 not Feedily avarladle o limie

¢, ane
an

€. @rrors 1a pregiction for control power shape detected during stars.o
Physics test can de compensatec for in FQ by restricting axia! f1,,
gistributions. This cospemsation for FM 13 less resaily
aviilaple., "
& T T
The ragia) peaking factor Fry(2) 15 maasured periogically to provice assurance f’\/‘”‘p ’
that the hot channe! factor, Fol2)s remaing within its lmit, The Fay 1z /) |
for Rated Therma! Power (r},’ﬁ. 43 provided 1n t".wmt_“:
#Reporti per spectfication 6.9.1.9, was determined from expected power contro!
Menusuvers over the full rangs of burmup congitions in the core.

3/8 2.4 QUALRANT POWER TILY RATIO

The quadrant power tilt retie 1eit assures that the radia) powgr
gistridbution satisfies the design values used 1n the power capability amalysts.
Ragia) power atstridution SRasuroments are sade during startup testing ang
perfodically ouring power operation.

The T1mit of 1.02 at which corrective ction 1s required provides ONB 4nc
Tinear nast rnorltlon FAte protection with xey plane power tilts, A Timiting
tilt of 1.029 can be tolersted before the sargin for uncertatnty in FQ '3
depleted. The lfmit of 1.02 was selected to provide an a)lowance for the
uncertainty associated with the indicated power tilt.

The twe hour time allowsnce for cperation with 4 t1it condition greater
than 1.02 but less than 1.09 15 provided to 4! low faentification ang correction
of & cropped or misaligned rod. In the event such action G0es not correct the
tilt, the margin for uncertainty o Fq 13 revnstatec by resucing the power dy
J percent from RATED THERMAL POWER for sach percent of tilt in excess of 1.0.

SALEM « UNIT ) B 3/4 2.% Amgngment No. 82




[ M T #, AN \
|3/8.4 JEACTOR COOLANT SYSTEM [ Mee e DNE

| BASES P

L
3/6 6.1 REACTOR COOLANT LOOPS AND cooun/cxmw:on

T™e plant 13 des! rat -1%1];11 reactor coolant loops 'n
operation, and uring al! mormal operations and
anticipated transients. n MODES 1 ang 2 with less than al) colant loops
in operation, this specification requires that the plant de 1n 4t least =0T
STANDEY within | hour.

n MODE 3, & single reactor coolant loop provides sufficient neat
rerove! for resoving decay hest; Dut, single fatlure cdnsiderations require
all loops be in operation whenever the rod nAtrol system 15 energized and
at least one locp be in operétion when the rogd ntrol systew i3

In MODE 4, & single reactor wolant loop of RMR loop provides
sufficient heat resoval fer resoving decay heat: ™wt, single fatlure
consioerations require that ot least 2 loops be OPERABLE . Thys, 17 the
resctor csolant loops are mot OPERABLE, tnis specification requires that
ted RMR loops De OPERABLE .

In MODE 5, single failure considerations require that twe RMR 100ps De
OPERABLE. The provisions of Sectians 3.4.1.4 and 3.9.8.2 (paragrapn (b) of
footnots ()] wnich permit one service water header t be out of service,
are dased on the following:

1. The period of time during which plant ~“perations ~ely upon the
provigions af this footnote shall be limited to & cumulative 45 days for
any single outage, and

2. The Gas Turbine shall be oparadble, a3 & Dackup @ the diese!
generators, in the event of loss of of fsits power, t supply the
applicable loads. The dasis fer OPERABILITY 15 one succassful startup of
the Gas Turbine no sore than 14 days prior to the beginning e’ the Unit
outage .

™e operstion.of one Reactar Coolant Pusp or one RMR Pump provides
acequate Mow to ensure w®ixing, prevent stratification and produce gradual
reactivity changes during Boran wncantration reductions in the Resctor
Coolant System. The reactivity change rate associated with Boron
concantration reductions will, therefore, De within the capability of
operator recognition and control.

T™he restrictions on starting a Reactor Coolant Pump below P=7 with cre
or more RCS cold legs less than or equal @ 312% are provided t0 prevent
RCS pressure transients, caused Dy energy additions from the secondary
system, wnich could exceed the 1iwits of Appendix G to LOCFR Part 50.

RCS will be protectaed ogﬂmt overpressure transients and will not exceed
the 1imits of Appendix G by either (1) restricting the wate” wiuse in the
pressurizer (theredy providing & wolume 1nto which the prisary eolant can
expand, or (2) by restricting the starting of Reactor Coolant Pumps t0
those times when secondary water temperdture in sach stedm gnerator 13

less than S0°F adove each of the RCS cold leg temparatures.
SALEM « UNIT | B 1/4 &) Amendment No. 72




DESIGH rEATURES

I—I_‘

a. In accordance with the code Tequirements Specified (n Section 4.1
of the FSAR, wvith allovance for ne

rmal degradacion suant to the
applicable Surveillance Requiremen o

For a pressure of 2483 pPelg, and

YLK
4.2 The total weter &nd stesm volume of che Faactor coolant system 14
_,____‘E* 480 |cuble foet at o nominal Tavg of

gl
2440+ qzau-mmmmm

3.5.1 T Bstsorological towsr shall be located as shown on Pigure 5.1-1.

<. UKL STORAGE
QRITICALITY

5.6.1.1 The new fusl storage racks are designed and shall be naintained [
wich:

€. A maximm Keff equivalent of 0.95 wich the storags racks floodad l
vith unborated water.

b. A nomansl 21.0 inech cénter-to-centsr diztance between fuel |
assembliceg .

A maximm unirradisted fuel &sscmbly enrichment of 4.5 w/o

U-23%
3.6.1.2 The spesnt fusl Storage racks are designed and shall be maintained
wich:

& A maximm Keff equivalent of 0.9% with the storage racks filled with
unborated water.

b. A nominal 10.9 inch ccntar-to-cencar distance between fuel
assombliss stored (n Bagion 1 (flux crap €ype) racks.

€. A sominal 9.09 inch centar-te-centsr distance between fuel
assemblies stored in Region 2 (nom-flux trap) racks.

d. Pl 0ocohblies stored ia Ssgion 1 racks shall meet one of the
follewing storage comstraints.

1. Unirradiated fuel assesblies wvith & saxisus earichment of <« 09
v/o U-235 have unrescricted storage.




ADCNISTRATTVE CONTROLS
N
d. Sourme of vaste ard processing ®ployed (¢.9., GeEtered
m, CEpecCtad &'y WagTe Vaporetor bottome ) |, .

.. mumu.q..m.ma.ml.mmq,, e
f. Salidification agent or abscrbert (0.9., omert, uea formmldeimyds ) .
mwnamunmanmmmmuaunum

of Uplamed releases from the sits to UNRESTRICTED AREAS of radiocect!
mmmﬁwcnm-ﬂmmm;m.

6.9.1.9 mrﬂun-zcmmi_;n-@) for all care planes

|
|
|
mmvmm-&mwmm,ummul
mmmmmmu—&uwmu;»n)w. ]

I

!

/

| Axclal Core Reight/vith the LimiY evelops shall be provided to the NV

Documant Contro) Dmsk vith coples to the Refional Aministretar and the

/Pasidert. Inapettar. The Repdrt shall be providad to the Comsission mpon

| ismarce. / / / /

In addition, in the evers thet the chould chanim, requiring & new !
- i o |amivttal an amerced Pvuutnu?,uvu.lu
| i g .

SEECL REFCHTS

6.9.2 Special reports shall be sutmitted to the U.5. Nuclear

Comission, Doossrt Contrul Deask, , D.C. 205585, with a2 copy to the

SALEM - UNIT 1 624 Anarcnertt. No. .23



INSERT H

€.9.1.9 CORE OPERATING LIMITS REPORT (COLR)

Core operating limits shall be established prior to each reload
cycle, or prior to any remaining portion of a reload cycle, and shall
be documented in the COLR for the following:

I Moderator Temperature Coefficient Beginning of Life (BOL) and
End of Life (EOL) limits and 300 ppm surveillance limit for
Specification 3/4.1.1.4,

2. Control Bank Insertion Limits for Specification 3/4.1.3.5,

W Axial Flux Difference Limits and target band for Specification
34 3.1

.. Heat Flux Hot Channel Factor, F,, its variation with core

height, K(z), and Power Factor Multiplier PF,, Specification
3/4.2.2, and

5. Nuclear Enthalpy Hot Channel Factor, and Power Factor
Multiplier, PF,; for Specification 3/4.2.3.

The analytical methods used to determine the core operating limits
shall be those previously reviewed and approved by the NRC,
specifically those described in the following documents:

1. WCAP-9272-P-A, Westinghouse Reload Safety Evaluation

, July 1985 (W Proprietary), Methodology for
Specifications listed in 6.9.1.9.a. Approved by Safety
Evaluation dated May 28, 1985.

2. WCAP-8385, Power Distribution Control and Load Following
- i , September 1974 (W Proprietary)
Methodology for Specification 3/4.2.1 Axial Flux Differance.
Approved by Safety Evaluation dated January 31, 1978.

3. WCAP-10054-P-A, Rev. 1, W
Evaluation Model Using NOTRUMP Code, August 1985 (W
Proprietary), Methodology for Specification 3/4.2.2 Heat Flux
Hot Channel Factor. Approved for Salem by NRC letter dated
August 25, 1993,

4. WCAP-10266-P-A, Rev. 2, Tne 1981 Version of Westinghouse
V. i i , Rev, 2. March 1987 (W
Proprietary) Methodology for Specification 3/4.2.2 Heat Flux
Hot Channel Factor. Approved by Safety Evaluation dated
November 13, 1986.

The core operating limits shall be determined such that all
applicable limits (e.g., fuel thermal mechanical limits, core thermal
hydraulic limits, Emergency Core Cooling Systems (ECCS) limits,
nuclear limits such as SDM, transient analysis limits, and accident
analysis limits) of the safety analysis are met.

The COLR, including any mid-cycle revisions or supplements, shall be
provided upon issuance for each relcad cycle to the NRC.
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CEFINITIONS

< SECTION

Q
(U
)

Q!

COQC OreeaT W LimiTs

4.2 DQEFINITIONS

DEFINED TERMS

ACTION . :

AXIAL FLUX DIP"IINCR
CHANNEL CALIBRATION
CHANNEL CHECK

CHANNEL FUNCTIONAL TEST
CONTAINMENT INTEGRITY

ORE ALTERATION
—3F

DOSE EQUIVALENT I-131 ;
E-2VERAGE DISINTEGRATION mlGY

ENGINEERED SAFETY FEATURE RESPONSE TIME

FREQUENCY NOTATION

FULLY WITHDRAWN :

GASEOUS RADWASTE nu‘nm SYSTD!
IDENTIFIED LEAKAGE o s

MEMBER (S) OF THE PUBLIC

OFFSITE DOSE CALCULATION HANUM. (ODCH)
OPERABLE - OPERABILITY .

OPERATIONAL MODE .

PHYSICS TESTS

PRESSURE BOUNDARY LIMI ;

PROCESS CONTROL PROGRAM (PCP)

PURGE - PURGING :

QUADRANT POWER TILT MTXO

RATED THERMAL POWER .

REACTOR TRIP SYSTEM mm: TDC
REPORTABLE EVENT .

SHUTDOWN MARGIN

SITE BOUNDARY .

SOLIDIFICATION .

SOURCE CHECK . . . ’

STAGGERED TEST IAIII .

UNIDENTIPIED LEAKAGE .

UNRESTRICTED AREBA . . ;
VENTILATION RXHAUST nn'mnrr SYS?“ :
VENTING
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ORPINITIONS

SaNTALDENT DETRGRITY

* SENTAINMENT INTEGRITY shall exist when

-
-

All penetrations required to be closed during accident conditions
are e.ther

a Capable of being closed by an OPERABLE containment automatic
isolation valve systam, or

b. Closed by manual valves, blind flanges, or deactivated
automatic valves socured in their closed positions. except 48
provided in Table ) €-1 of Specification J.6.13.1

All equipment hatches are closed and sealed,

1.7 3 Each air lock is OPERABLE pursuant to Specification 3.6.1.3,
1 7.4 The containment leakage rates are within the limits of
Specification 3. 6.1 2, and
1. 7 % The sealing mechanism associated with each penetration ‘e.g.,
welds, bellows or 0-rings) i1s OPERABLE. e
1 8 NOT USED
SRR ALTERAZICN

L 9 CORE ALTERATION shall be the movemant or manipulation of any component
within the reactor pressure vessel with the vessel head removed and fuel :in

the vessel.

Suspension of CORE ALTERATION shall not preclude completion of

noveman- >f a component to a4 safe conservative positios.

v T A8C

n

T A

208K EQUIVALENT 1-1J1

1.10 DOSE EQUIVALEMT I-131 shall be that conceatration of I-131 (microcuries
per gram) which alone would produce the same thyroid dose as the quantity and
Lsotopic mixture of I-131, I-133, £-133, I-134, and I-13% actually present. The

INSERT A
’ ?.’4 -

QRRE . "ERATING
v R The CORE OPERATING LIMITS REPORT (COLR) i the

SALEM -

UNIT 2

unit-specific document Ba provides core operrung !umms for the curren:
opermung reload cycie These cycie-spesific core operating lumms shal be
dearmuned for each reioad cycle i accordance with Specification 6 9 1 9 Unye
OPErEuOn wIhio Dese OpArEIng |Lmul o addressed 0 dividual specificalions

1-2 Amendment No 159



Meve Top.d°3

. MIT

AEACTOR cORg

:’.:}1:1"'1“.'"?:: :‘f’.ﬂlnl&L ’%ﬂ. pxﬁn;ur pressure, u::‘tm highest
oureii 2. 11 Bt EeE for ¢ M TP sperertonpmaaiaa el 1t shewn i
APPLICABILITY: WOOES | ane 2. |
ACTION:

Whanever the point defined by the combination of the highest operating loop

Sverage taspersture and THERMAL POWER has axceeded the ppropriate pressuriz
pressure 11ne, be 1n HOT STANDEY within 1 heur P

i

I
!
|

W

BEACTOR COOLAXT SYSTEM PRESSURE

2.1.2 The Reactor Coolant Systea pressure shall not exceed 2718 psig.

APPLICABILITY: MODES 1, 2, 3, 4 and §.
ACTION:
MOOES | ang 2

Whenever the Reactor Coolant Systas pressure has exceeded 2738 psig, de

in MOT STANDEY with the Reactor Coolant Systas pressure within its limit
within 1 howr.

MODES 3, 4 antt §
¥henever the Reactor Coolant Systes pressure has exceeded 2738 psig,

reducs the Reactor Coolant System pressure to within 1ts limit within §
sinutes.

.

SALEM - UNIT 2 2-1



REACTOR CORE SAFETY LIMIT - FOUR LOOPS IN

QPERATION

1

FIGURE 2.1

kmendment Mo, 20

-
-

UNIT =
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RCS TAVG(F)

(13588 4)

(135802)

(1.35682)

THERMAL POWER LIMITED TO A MAXIMUM OF 108% OF RATED
THERMAL POWER BY THE POWER RANGE NEUTRON FLUX HIGH TR®P

00 L1 02 03 04 05 06 07 08 09 10 11 12 1
FRACTION OF RATED THERMAL POWER



r Y ~ |

FIGURE 2.%=2 REACTOR CORE SAFETY LIMIT - THREE LOOPS IN BPERATION

FIGURE 2.1-2 INTENTIONALLY LEFT BLANK PENDING -

. COMMISSION APPRQVAL OF THREE LOGP OPERATION h

L . N N _\_[

QcAcTNL COOLAOJY’ -SV5T'€M PQGSSuae/

FQOM Pc> 2\
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TABLE 2 .2-1

REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

FUNCTIONAL UNIT

1. Manual Reactor Trip

2. Power Range, Neutron Flux

3. Power Range, Neutron Flux,
High Positive Rate

4. Power Range, Neutron Fklux,
High Negative Rate

5  Intermediate Range, Neutron
Flux

6. Source Range, Neutron Flux

7. Overtemperature AT

8. Overpower AT

9  Pressurizer Pressure Low

10. Pressurizer Pressure- High

11. Pressurizer Water Level
High

12. Loss of Flow

TRIP SETPOINT

Not applicable

Low setpoint
THERMAL POWER

s 25 v of RATED

High Setpoint
THERM . POWER

s 109% of RATED

v

5% of RATED THERMAL POWER with
a time constant 2 2 second

s 5% of RATED THERMAL POWER with
a time constant 2 2 second

25% of RATED THERMAL POWER

v

> lUs

counts per second
See Note 1

See Note 2

z 1865 psig

s 21385 psig

s 92% of i1nstrument span

+ 90% of design flow per loop*

spesign flow ns{g:EEEE}gpm per loop

SALEM

1
R2,500

UNIT 2

ALLOWAB VALUES

Not applicable

Low Setpoint
THERMAL POWER

s 26% Of RATED

High Setpoint
THERMAL POWER

s« 110% of RATED
s 5 5% of RATED THERMAL POWER
with a time constant 2 2 second

= 5 5% of FATED THERMAL POWER
with a time constant 2 2 second

s 30% of RATED THERMAL POWER

5 counts per

s 2:3 % 30 second
See Note 3

See Note 4

« 1855 ps1g

s 2395 psig

s 93% of i1nstrument span

z 89% of design flow per loop*

Ame rdme it
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TABLE 2.2-1 (Continued)

REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

NOTATION (Continued)

Operation with 4 Loops

K, = 43464 <—{/.22
o <Ho.02037 |
3 0| 0.00/ b2 0

=
"

and f, (Al) is a function of the indicated difference between top and bottom detectors
of thl power-range nuclear ion chambers; with gains to be selected based on measured
instrusent response during plant startup tests such that:

(i)

(i)

(1i1)

-+13
for q, - between -23 percent and percent, f. (Al) = 0
(wherd g, Bnd o are percent RATED THERMAL POWER 1 the top and bottos
asivie oF the e respectively, and q, + q is total THERMAL POWER in
percent of RATED THERMAL POWER).

for each percent that the magnitude of (q, - q, ) exceeds -21 percent,
the AT trip setpeint shall be auto.atical‘y renuced by 1.26 percent of

its value at RATED THERMAL POWER. 33

for each percent that the magnitude of (q, - ) exceeds g;lnt,
the AT trip setpoint shall be autuutical‘y relluced by +—34 percent of
its value at RATED THERMAL POWER.

A3
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2l SATETY Lru-~s
BASES

il R _CO

The restrictions of this safety limit prevent overheatin
possible cladding perforation which would result in the
products to the reactor coclant. Overhesting of the
by restricting fuel cperation to within the nucleate
heat transfer coefficient is large and the cladding »
s.ightly above the coolant saturation temperature.

8 °f the fyue) and
release of figgi0n

fuel cladding s prevented
boiling regime where the

urface tamperature ;s

Operation above the upper boundary of the nuclests bdo
resuit in excessive cladding temperatures because of
from nucleats boiling (DNB) and the resultant
coefficient. DNB is not & directly measurable

iling regime could
the onset of departure
sharp reduction in heat transfer
PaTameter during operstion and
Fature and Pressure havs been

been developed to predict the ux and t ocation of DNB
for axially uniform and non-uniform heat flux distr.butions. The local DNB
heat flux ratic, DNER, defined as the ratio of the heat flux that would cause

DNB at a particular core location to the local heat flux, is indicative of the
maArgin to DNB.

The DNB\design basis i) as follows: thare must be st 1
probability ¢ of the limitng rod during diris= I and
I events is gigater than or equal to the DNER Limit of the correlation !
ing used (the =1 or W-3, R3Grid correlation Tha correlat DNBR limit
is\gstablished baked on the enti
thery is a 95 perceqt probability with 95 percent cunfidence that vill not

occur\when the min DNBR s at DNER correlatidp limit (1.17 f the
WRB- | 1.30 for the\W-3 R-Grid).

The curves of Pigure§ 2.1-1 .ho-')nn loci of points of THERMAL
POWER, Reactor Coelent System pressure and Average temperature for vhich the

minisusm DNBR (s no less than the design DNBR value, or the average enthalpy at i
the vessel exit is equal to the enthalpy of ssturated liquid. E:""P

The curves are besed on an snthalpy hot channel hctor.mmd 2
reference cosine vith a peak 1.55 for axial power shape. is
included for an increase in AB &t reduced power based on the expression:

P trever syt l@ |
b—

pos.tiens
om

n t flux conditions are higher than those calculated for
the range of all control rodAWULLY WITHDRAWN to the meximum sllovable control |
rod insertion sssuming the axial pover imbalance is wvithin the limits of the
’1 (delta I) function of the Overtemperature trip. When the axisl power

Amendment Mo, 72
SALEM - UNIT 2 B 2-1



INSERT C

The DNB design basis is as follows: uncertainties in the WRB-1
and WRB-2 correlations, plant operating parameters, nuclear and
thermal parameters, fuel fabrication parameters, and computer
codes are considered stastically such that there is at least a

95 percent probability with 95 percent confidence level that DNBR
will not occur on the most limiting fuel rod during Condition I
and II events. This establishes a design DNBR value which must

be met in plant safety analyses using values of input parameters
without uncertainties.

INSERT D
FNy = FAP,, [1.0 + PP, (1.0 - P)]

Where: F*P, is the limit at RATED THERMAL POWER (RTP) specified
in the COre Operating Limits Report (COLR).

PF,y is the Power Factor Multiplier for F“, specified in
the COLR, and P is T W
RATED THERMAL POWER



LIMITING SAFETY SYSTEM SETTINGS

BASES

Operation with a reactor coolant loop out of service below the 4 loop P-8
setpoint does not reguire reactor protection systes setpoint medification
because the P-8 setpoint and associated trip will prevent ONB during 3 loop

has net operation exclusive of the Overtemperature deita T setpoint. Three loop
be ol Jief|operation above ~§ setpointw ' i
on e8I KD 3GKIIAPUe—to—the-Overtlanperiture— 4ot ta—T-ChaRRe S MAE—ReIEIAG—Lhe-

q,“( Al "‘—00%.04ﬁ§—G0—4%0—3—40..—vl40tr-—*0—%h404ll‘t-04—0’.'.i#.ﬂ?‘iht-ﬂ-0—4ﬂ00¢'

perm .+t +ock—-and-trip—funetions—as—o—High-Nevtrenluwi—Lrip b ihe—redusedHoues-

Overpower Delta T

The Overpower delta T reactor trip provides assurance of fuel integrity,
e.g., no melting, under all possible overpower conditions, l1imits the required
range for Overtesperature deita T protection, and provides a backup to the
High Neutron Flux trip. The setpoint includes corrections for changes in
density and heat capacity of water with temperature, and dynamic compensation
for piping delays from the core to the loop tesperature detectors. No credit
was taken for operation of this trip in the accident analyses; however, its
furctional capability at the specified trip setting is required by this
;pocif1cat1on to enhance the overall reliability of the Reactor Protection

ystes.

Pressurizer Pressure

The Prassurizer High and Low Pressure trips are provided to Timit the
pressure range in which reactor operation is permitted. The Migh Pressure
trip is backed up Dy the pressurizer code safety valves for RCS overpressure
protection, and is therefors set lower than the set pressure for these valves
(2485 psig). The Low Pressure trip provides protection by tripping the reactor
in the event of a loss of reactor coolant pressure.

Pressurizer Watar Level

The Pressurizer High Water Level trip ensures protection against Reactor
Coolant System overpressurization by limiting the water level to a volume
sufficient to retzin a steas bubble and prevent water relief through the
pressurizer safety valves. No credit was taken for operation of this trip in
the accident analyses; however, its functional capability at the sricified
trip setting is required by this specification to enhance the o erall
reliability of the Reactor Protection Systes.

SALEM - UWNIT 2 B 2-5
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-
The Loss

cf Flow trips provide core protection to prevent ONB in the
event of a .oss cof ©

ne Or MOre reactar ccocolant pumps.

Abcve 11 percent of RATED THERMAL POWER, an automatic reactor trip will
occur if the flow in any two locps drop below 508 of nominal full loop
flow. Above 3168 (P-8) of TED THERMAL POWER, automatic reactor trip will
oceur if the flow in any single loop drops below 908 of nominal full leop
flow. This latter trip will prevent the minimum value of the DNBR from
going below the design ONSR value during normal operatiocnal transiencd and |

The Steam Generator Water Level Low-Low trip provides core protect.on by
prevent.ing cperation with the steam generator water level below the min.imum
volume required fcr adegquate heat removal capacity. The specified setpoint
provides allowance that there will be sufficient water inventory in the steam
generators at the time of trip to allow for starting delays of the auxiliary
feedwater system.

SALEM - UNIT 2 8 2-6 Amendment No.':l
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SYUTDOWN MARGIN - T > 20C°F
avg

LoMITING CONDITION FCR OPERATION

3.1.1.1 The SHUTDOWN MARGIN shall be greater than or equal to 4 ®¥ delta k/k

7
APPLICABILITY: MODES 1, 2%, 3, and 4. ___dg_.
".?/./

. 5 &

ACTION - 1.5/

-
With the SHUTDOWN MARGIN less than A<#% delta k/k, immediately i1nitiate and
2 continJe boration at 2 33 gpm of A solution containing 2 6,560 ppm boron or

equivalent until the regu.red SHUTDOWN MARGIN i1s restored.

SURVELLLANCE REQUIREMENTS

4.1.1.1. 1 The SHUTDOWN MARGIN shall be determined to be greater than or equal

to elta k/k:
Sl a. within 1 hour after cetection of an inoperable :natrol rod(s) and at
“.3;11" least once per 12 hours thereafter while the rod(e) is inoperable
e If cthe incperable control rod is immovable or untrippable, the above

required SHUTDOWN MARGIN shall be increased by an amount «t least
equal to the withdrawn woy:h of the immovable or untrippable control
rod(s) .

b When in MODE 1 or MODE 2 with K ¢ greater than or equal to 1.0, at
least once per 12 hours by von!yfng that concrsl bank withdrawal :s
within the lxnxcl/q‘ Specification 3.1.3.5.

‘ ! e When in MODE 2 with K iess than 1.0, within 4 hours prior to
achieving vesactor cn!fsux:y by verifying that the predicted
OLK e critical control rod position i@ within the limice of”

M p Specification 3.1.31.5.

*See Special Test Exception 13.10.1

Amendment No. 133




REACTIVITY CONTROL SYSTEMS
SURVEILLANCE REQUIREMENTS (Continued)

d. Prior to fnitial operation above 5% RATED THERMAL POWER after each
fuel loading, by consideration of the factors of ¢ below, with the 34
control banks at the maximus fnsertion limit of Specification 5.1.3.8———

e.  When in MODES 3 or 4, at least once per 24 hours by consideration of
the following factors:

1. Reactor coolant Systas boron concentration,
Control rod position,
Reactor coolant System average temperature,

Fuel burnup based on gross thermal energy generation,

Xenon concentration, and

OM&UN

Samarius concentration,

4.1.1.1.2 The overall core reactivity balance shall be compared to predicted
values to desonstrate dgreesent within + 1% delta k/k at least once per 3!
Effective Full Power Days (EFPD). This comparison shall consider at least
those factors stated in Specification 4.1.1.1.). e, above. The predicted
reactivity values shall be adjusted (normalized) to correspond to the actual
core conditions prior to exceeding a fue) burnup of 60 Effective Full Power
Days after each fue! loading.

SALEM - UNIT 2 3/4 1-2
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RLAGTIVITY CONTROL SYSTRMS NSEer
MODERATOR TRPERATURE COEFFICIENT HERE
LINITING CONDITION FOR OPERATION

3.1.1.3 The woderatoer tesmperaturs coefficlient (NTC) shall be: ¢

| beptrmingef—ey et 20k hot—tv e THERAE—POVER ot o

YL —-'*C

\(\s;ou Limdt

- &2 P - v ww v o Rl MDu l and :' .ﬂl”

'mm:‘wnl - MODES 1. 2 and ) .I\Xy. m
P& % g !
"1ttt G

Vith the MTC more positive than the lisit
operations in MODES 1 and 2 may proceed provided:

; A
the BOL it
Spu.mmd e
the COLR

Contrel rod vithdraval limits are established and maintaived

P 2 resteres the NTC te lesse positive than
%ﬁi vithin 26 hours er be {o MOT STANDBY withis the
pext 6 hours. These vithdravel limits shall be in additios to ——

the imscrtion limits of Specification 3.1.3.8¢75) [in the

— 1 CouR

2. T™e contrel reds are meintained withis the vithdravel lisics pPer
established abeve until & subsequent calculation verifies that—
the NTC has been restored to within its limit fer the all rods
vithdreve condictien.

3. 1o lieu eof any ether report required by Specification 6.9.1, &
Special Report is prepared and submitted to the Commission
pursuant te Specificaction 6.9.2 vithis 10 Cays, describing the
value of the messured NTC, the {nteris cemtrel red withdraval
limics and the predicted average core busmup necessary for

Testering the pesitive NIC te within its limit for the ell rods
vithdreve condition.

b. Vith the NTC more negative than the lisit pf4-44 3 wbove; be (o

BOT SHUTDOWN vithin 12 heours. ‘ 4\
@ . S?tu‘-u .Y

v e mgg

*Wicth Keff grestar than or equal te 1.0

#See Specisl Test Exception 3.10.3

SALEM - UNIT 2 3/6 1-4 Asandsant Ne. 94
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BREACTIVITY CONTROL SYSTENS
.
SURVEILLANMCE REQUTREDENTS

4 1.1.3 The NTC shall be determined to be withip {cs 1imits during each fuel
cycle ae follows:

.. rﬂu KTC shall be measured and compared to the BOL uouEE

/—"‘\N.anﬂ prier te initial operation sbove 5t
of BATED THERMAL POVER, after sech fusl loading.

,f y m\ b. w¢ ot eny THDUNAL POVER and compersd to
. (a1l rods wicthdrawn, RATED THERMAL POVER l
condition) within 7 EFFD after resching an equilibrium beron

300 ) arison indicates the
NTC {s mores negative than the NTC shall be l
remeasured, and compared to the EOL NTC lisit

B350 et least once per 14 LFPD éuring the resainder of the
/lul cycle.




REACTIVITY CONTROL SYSTEMS
SEMBLIES

LIMITING CONDITION FOR OPERATION

3.0.3.0 A11 fyll length (shutdown ang @ntrol) rods, snall de OPERABLE anc
positioned within ¢ .2 steps (indicated position) of thetr group stap
Ountar demend PposTLion within one Mour after rod mtion,

APPLICABILITY: MODES 1* and 2¢
AcTion:

2. With ong or more full leagth rods fnoperable due W dein
immovable as & result of excassiwe friction or -umnu?
intarferance of krown @ be untrippedble, cetersing that the
SHUTDO W MARGIN requirerent of Specification 3.1 1.1 15 satisfiee
within | nour and b 1a WOT STANDBY within 6 mours.

. With mre than one full length rod inoperable or wis<q)lignec from
the group step counter demend position by more than + 12 steps
(ingicatee position), De 1n MUT STANDBY withnin 6 nours.

C. With one full length rod ‘moperadle due t causes Other than
ecaressed by ALTION o, stove, or wis-eld froe 1ts group step
counter damend position by sore than ¢ 12 steps (Indicated
pusition), POMER OPERATION may continue provided that within one
nour either:

L 1':. rod 13 restored t OPERABLE status within the sbeve
al fgnmmnt requiresmnts, or
Fn e COLR P¢rj ;
|
|

« The remainder of the rods 1n the Damk with the ‘~s,”sdle
rod are aligued @ within ¢ 12 steps of the inoperadle rod

o Spe bicaton whiile maintaini sequencs and insertion limits of
3.1.35 the THERMAL FOMER leve! shall be
k_ r pursuant to Specification 3.1.3.5 during
jubsequent operstion, or
3. The rod 13 @mclared froperadle and the SWUTDUWN MARGIN
reguiresent of Specification J.1.1.1 s satisfied. POMER
OFERATIUM may then antinue provided that:

*See Spaciel Test Exceptions 2.10.2 amg 3.10.3.,

SALEN - um[T 2 3/6 1-13 Amendment No. 48
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ESIION DOICATION SYSTRM SEUTDOWN

LDOTING CONDITION FOR QPERATION

m
w shall be limited in physical insertion as shown ;.

SPec. fes in the COKE OFERAT ING |
' 1%, end 29¢ LIMITS REPDRT (COLR), ‘

ACTION !

With the control banks inserted beyond the sbove insertiom limits, axcept for
surveillancs testing pursuant to Specification 4.1.3.1.2, either:

¢. Restore the comtrol banks to withis the limits withis two hours, or

b. Reduce TEERMAL POVER vithis two hours to less than or equal to that
fraction of RATED THERMAL POWER wvhich is allowed by the bens

m‘t‘. “f‘“ mm "L lﬂ”fr'gr\ /'M“S !
c. Do in st isast BOT STANDEY within 6 hours. Spec.ied in the |

Ca..R,or ~l

SUEVEILLANCE ERQUTREMENTS

4.1.3.5 The position of each zontrol bank shall ba de

the inserticn limits st least once per 12 bours by use of the group
countsrs and verified by the analog rod position indicaters™ azcept during
tims intervals vhes the Rod Insertionm Limit Momiter is incperable, thes ver
the individual rod pesitions &t lesst once per 4 hours®®,

"See 51 -ial Test Exceptions 3710.2 and 3.10.3

**For powar lavels balov 502 one hour thermal "soak time” is permitted.
During this soak time, the sbeoluts value of rod motiom is limited to six
.‘m.

fich Keff grester thas or equal to 1.0

SALDM - UNIT 2 3/4 1-20 . Amandment No. 80
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/4 R DISTRIBUTION LImIT
3/4 2.1 AXiAL FLUX DIFFERENCE (AFD)

LIMITING CONCI™ION FOR OPERATION (vhe )
~
3.2.7 The ingicates AXIAL F JFFERENCE sha') be maintained within geér—vdi
target dang about the target flua @ifference™
APPLICART. ™™ WODE | ABOVE SC3 RATED THEKMAL POVER®. (05 Spechad in #e CORE |
ioPERATlNG «/M™S REPORT|
ACTION: ( COLR
4. Wity the ingicated AXIAL FLUX DIFFERENCE sutsige of the target
band adout the target flux nffcnnc} ang with THERMA, ; l
7 1. Above I of WATED THERWAL POVER, within 18 minutes:
{ 0) [Either restore the Ingicated AFD Lo within Lhe target Danc
l1ipits, or
) :g‘u:o THERMAL POWER Lo lass than SO0X of RATLD THERMAL

Between SOX ane 90T of RATED THERMWAL POWER.
a) POWER OPERATION may continue provided:

1) The +mafcates AFD has not Been sutside of the b—9%
et bang for more than | hour penalty deviation
Suring the previeus 24 heurs, ang

g AFD s within the Yieits

. Othamwise, reaguce THEDW, ER %2

esh than of RATED THERMAL POWER within 30 einutes
ang reduce the Power Range Neutron Flur=wigh Trip
Setpoints to less than or egual Lo SEX of RATED
THERMAL POWER within the nast & heurs.

B)  Surveillance tasting of the Powar Range Neuiren Flux

Channe's say De performed pursvart Lo Specificatren

4 3.1.0.) provige \éium AFD 19 saintained within
ﬁ . A tetal of 16 heurs speration

May De sccumy ated with the AFD sutsioe of the target Bars

guring this tasting without penaily Geviation.

Tt pec 4 est Exception 3.10.2

SALEM - 1T 2 VLN o kaendment No. §
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LIMITING COMD 10w FoR SPSRATION (Continued)

B, THERMAL POWER snal' met Be Increased above ¢ WATED T™HERMAL
POWER unless Whe Indicatad AFD 13 within U target bend and
ACTION 2.2) 1), eheve has Deen sstisfied. |

e, THERMAL POWER snall net be ncTeased above SOX of MATED TWERDMA, |
: POWER unless the Ingicated’ AFD Res net Deer sutiiee of the b3 ‘
(99 Spac fer sere WA | heur pensitly eeviagtien cumvlative suring |
; The previeus 26 heurs. Powar IACTeases abeve 3OX of MATED "MERRAL ;
POWER g6 net recuire Being within the tarpet Band prevised the

scsuanlative penalty eeviatien fo net vielstes.

SUIVED, ANCE REUIEWNTS

€211 The ingicated AXIAL FILJX QIFFERENCE shall ba detarwined to be within
123 1imits guring POWER OPERATION speve 15X of RATED THERMAL POWER by

o Menitaring the irgfcated AFD for each OPERABLE excere channel.

1. At least encs per 7 deys when the AFD Menitsr Alare 13 OPERASLE .,
ane

2. At lesst ence per hour fer the first 24 howrs sfter rastaring
the AFD Moniter Alare to OPERABLE status.

5. Monitaring and legging the ngfcatad AXIAL FLX QIFFERENCE for eac
APERABLY ascere channe! at Teast ence per hewr for Lhe first 24 noury
and 8t 'esst once par 30 einvtes therssafier, when w AXIAL FLUX
DIFFIADNCE Menitar Alare 1s inepersdie. The Tegged values of the
ingicated AZIAL PLUX DIFFERENCT shall e assumed o exist uring the
intarval preceding esch legging.

4212 The (ngicatad AD Aa1) ba consieered ewisise of s ESET~OW target vanc
when 8t least 2 er sery OPERASLE excory channels eve indicating the AT w2 e
sutiige the wrget Band. Penalty seviatien ewtiies of Um target dand
sha!! De ACIaE 4ted en & time Bas's ef:

a. One sinute pena'ty deviatien for esch eme ainwte of POWER OPETATION
sutsige of the target bane et THERRAL POWER Tevels oqual 8 o Wbove
SO% of RATED TmEmAL FOMER, e

5. Omeenalf? sinuts penalty eeviatien for sech ene ainvie of POWER

OPERATION outsice of the target Band 4t THERMAL POWER levels de'ow
SCS of RATED THERmAL POWER.

SALEM - UNIT 2 e 2 kvendment No. 6
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POWER OISTRIBUTION LINITS INSERT
34.2.2 WEA. F'\X HOT CHANNEL FACTOR - F.(1) HERE

LN TING CON(TION FOR OBERATION

- S —

———

J 2.2 rq(z)mn = mtm by the umm. mmmnm

Fy(2) 8 (3,8) (K(2)] for P > 0.8
F(D) B.0(4.64)] [KLD)] for P 5. 0.8
s R v

and (1) 1s the 1 MM? P4 3. f
‘”.Il'.z': Imfﬁtn res Mgure 3.2-2 dvc\ﬂnn

.. {8 IS . St R R, pmemmee |

wmv

ACTION:

With IQ(Z) axceeding 118 1isit:

a.

Reduce “HF/OWML POWER at least 1% for esch 1% Pq(!) axceeds the 1imit
within 18 minutes and siefiarly reduce the Power Range Neutron
Flux-High Trip Setpeints within the naxt 4 hours; POWER OPERATION
sty proceed for W t6 4 tatal of 72 hours; subsequent POWER OPERATION
aay proceed provided the Overpowsr delta T Trip Setpeints have Deen
reducad st least 15 for cach 1% F (1) excaeds the limit. The
Overpower delta T Trip Setpoint redguction shall be performed with
the reactor in at least HOT STANDEY.

Identit) and correct the cause of the owt of limft candition prior
ts increasing THERMAL POWER above the reduced 1imit required by a.
sbove; 'ERWL POWER sey then be {ncreased provided lq(l) is
demonstrated through incore sapping to be within fts limit.
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INSERT F

F.(2) € F™ * K(z) for P > 0.5, and
P
F.(2) < FI° * K(2) for P < 0.5,

&

. -

xil$

Where F:" = the F, limit at RATED THERMAL POWER (RTP) specified in
the CORE OPERATING LIMITS REPORT (COLR),

’ o THERMAL POWER o
RATED THERMAL POWER '

K(z) = the normalized F_ (z) as a function of core height as
specified in the COLR.



PRAMER _DIATIIRUTION LINITy

SURVEILLARCE REQUIREMEWTS
L L o T savcs S——

4.2.3.1 The peovisions of Specification ¢.0.4 are net appliiceble.
4.2.2.2 r" shall be evaluated to determine Lf '0(” Lo withia ite limit by

.. Using tha msovable Lncore detectors to obtais a pover
distribution map st any THERXAL POWER grester thas ¢ of BATED
TREERGOL POWER.

R. Increasing the msasured P component of the power dietribution
map by % to wccount for n.u“nu:u' tolerances and further
incressing the velue by St to account for msasurement uncertainties.

e. e-uu.mr compy ¢ od (r") obtained in b, above to:

i. mrnxmutuummmu'x!n
mwuumm,xm‘ﬂmuo.mt.

below, and
i. The uuzuuu.. "‘ .::ﬁ:zr"
;V 1a
Tt Pay (1o Bion) wfa" |

(

whare r" is the limit fer fracticnal powgs
mntuu expressed as a funstion of 'm and P is
mummnummmnumr"m
BeGNEred .

d. femnsauy Log '" scenrding to the followiag schedule:

1. Wees v:, 18 rrester thas the v"" limit for the appropriate
msasured core plame but lees un the l‘ nmuunp,
additional power distribution sape -uu be taken and 'n

n-.mu':’mr:,u

a) Bither withia 24 bours after exceedirg by 20% of RATED
THERNAL POWER or greater, the TEERMAL POMZR st which

':,-u last deteruined, or
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BSAER DISTRIACTION LINITE

SURVEILLANCE RBQUIREMENTS (Continued)
DD O SIS WP G W B E TR GCT S wnaerm e n e a0 - e

b) At least once per 11 EFPD, whichsver occurs firet.

3. her the ':r L6 less than or equal te the v:'u-u tor the
appropriste seesured core plene, sdditional power distridbution
mape shall be taken and P:’ compored to r.’mu‘ "" at least
once par 11 EFPD.

e. The r" limit for RATED TRERMAL POWER ('r) shall be provided for
all ceors planes containing bank "D esetrel rods and all unrodded

core planes in l—Retei—Peeking Pector tiatt RIPOTT| par

specification 6.9.1.9.

L. ™he 'q liuite of o., above, are not applicable 4ia the fellowing
core plane \egions as messured in parcest of corv helight from the
pottos of the ‘uel:

1. Lowar osre region from 0% te 198, lsclusive.

2. Upper core regice frem 8858 to 1008, isclusive.

3. Orid plana regions et 17.8% & 2%, 32.1% & 2%, 46.4% 2z 3%,
G0.6% £ 2% and 74.9% 2 2%, inslueive.

4. Core plane regions within s 2¢ of ocoze height (= 2.86 Lnches)
chbout the bank demand position of the bank “D° comtrol rods.

9 Bvaluating the effectr of F__ oa 'G“, ta detarnine Af P

-um&uxmcmrqmrz'.

£) 4in
°()

4.2.2.3 vasm r‘m is messured pursuant to specificatien ¢.10.2.3, an overall

ane s red rom shall be obtained from & powsr distribution map end increased
by 3% to sccount for sasufacturing tolerances and further increased by S\ to

sccount for msasuresatt uncertainty.
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Eaie .

1 - . ' - N
LPY HOT CHANNEL FACTOR F:H

INS CONDITION FOR OPERATION

3 3 .\ 11 1 .2 =
- F,, shall be limited bv the folloving relationship:

-

L
_lMSeQT

W D
IFERE

APPLICABILITY: MODE 1

ACTION:

. 3 FN \

With fi exceeding its limit:

a. Reduce THERMAL POWER to less than S0% of FATED THERMAL POWER within 2
Pours and reduce the Pover Range Neutron Flux-High Trip Setpoints to <
S5% of RATED THERMAL POWER within the next & hours.

b. Demorstrate thru in-core napping that FN is vithin its limit within -.
hours after exceeding the limit or roduéﬁ THERMAL POWER to less than 7
of RATED THERMAL POWER within the next 2 hours, and

e, ldentify and correct the cause of the out of limit condition prior to
increasing THERMAL POWER above the reduced limit required by a. or b.
above; subsequent FOWER OPERAIION B4y proceed provided that g s
demonstrated through in-core mapping to be within its limit .é 4 nomina
50% of RATED THERMAL POWER prior to excesding this THERMAL POWER, a: a
nominal 75X of RATED THERMAL POWER prior to exceeding this THERMAL POWE
and within 24 hours after ettaining 95X or greater RATED THERMAL POWER.

SALEM - UNIT 2 3/4 2-9 Amandment No. 7

~N

Where .

Fan = Fouo (1.0 « PF,(1.0 - P))

kT ‘

|
|
ol imi (RTP) spec.f. l
Fa is the limit at RATED THERMAL POWER
1:‘:ho CORE OPERATING LIMITS REPORT (COLR).
~ .
PF,, is the Power Factor Multiplier for F, spec:fied .

, and P 1s
e e o RATED THERMAL POWER



PARAMETER =IMITS
4 Loops 1in
QReracion
. sy ©
Reactor Coolant System T, s mE?Z S i }
-
* Pressurizer Pressure 2200 | psia
8
Reactor Coolant System Total Flow Rate 2 ¥59-360 gpm
#
o kP 2R
/
¢ L.mit not applicable during either a THERMAL POWER ramp in excess of

5% RATED THERMAL POWER per minute or a THERMAL POWER step in excess of
10% RATED THERMAL POWER.

B Includes a = flow uncertainty plus a 0.1% measurement uncertainty
due to feedwatey venturi fouling.

\2.4%|
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3/4.1 REACTIVITY CONTROL SYSTEMS

BASES

3/4.1.1 BORATION CONTROL
3/4.1.1.1 and 3/4.1.1.2 SHUTDOWN MARGIN

A sufficient SHUTDOWN MARGIN ensures that 1) the reactor can be made
subcritical from al) operating conditions, 2) the reactivity transients asso-
ciated with postulated accident conditions are controllable within acceptabie
limits, and 3) the reactor will be maintained sufficiently subcritical to
preclude inadvertent criticality in the shutdown condition.

SHUTDOWN MARGIN requirements vary throughout core life as a function of
fuel depletion, RCS boron concentration, and RCS T. . The most restrictive
condition occurs at EOL, with T at no load opor’!?nq temperature, and is
associated with a postulated std¥R 1ine break accident and resulting uncon-
trollea RCS cooldown. In the analysis of this accident, a minimum SHUTDOWN
MARGIN of "=6% ak/k is initially required to control the reactivity transient.
Accordingly, the SHUTDOWN MARGIN requirement is based upon this limiting
condition and is consistent with FSAR safety analysis assumptions. With T
less than or equal to 200°F, the reactivity transients resulting from a -
postulated steam line break cooldown are minimal and a 1% Ak/k shutdown margin
provides adequate protection.

3/4.1.1.3 MODERATOR TEMPERATURE COEFFICIENT (MTC)

The limitations on MTC are provided to ensure that the value of this
coefficient remains within the limiting condition assusec in the accident and
transient analyses.

SALEM - UNIT 2 8 3/4 1-1
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) concentration that can occur in normal operation

-

The MTC values of this specification are applicable to & specific set of
plant conditions; accordingly, verification of MTC values at conditions other

than those explicitly stated will require extrapolation to thuse conditions (n
crder to permit an accurate coamparison.

The most negative MTC value equivalent to the most positive moderator
density coefficient (MDC), wvas obtained by incrementally correcting the MDC
used in the FSAR analysis to nominal operating conditions. These corrections
involved: (1) a conversion of the MDC used in the FSAR arslysis to {ts
equivalent MTC, based on the rate of change of moderator density with
tewperature at RATED THERMAL POVER conditions, and (2) subtracting from this

value the largest differences in MTC observed between EOL, all rods vithdrawn,
RATED THERMAL POVER conditions, and those most adverse conditions of poderator

temperature and pressure, rod insertion, axial power skewing, and xenon

and lead to a significantly
ore negative EOL MIC at RATED THERMAL POWER. These corrections transformed

the MDC vgluc used in the FSAR analysis i{nto the Ilnlgln“HTC value o

The surveillance requirements for measurement of the NTC at the beginning
and near the end of the fuel cycle are adequate to confirm that the MTC
resains vith its limits since this coefficient changes slovly due principally
to the reduction in RCS boron concentration associated with fuel buroup .

16,116 MINIMUM TEMPERATURE FOR CRITICALITY

This specification ensures that the resctor vill not be made critical
vith the Reactor Coclant fystem average temperature less than S41°F. This
limitation is required to ensure 1) the moderator temperature coefficient (s
vithin {ts analyzed temperature range, 2) the protective instrumentation (s
vithin its normal operating range, 3) the P-12 interlock {s above its
setpoint, &) the pressurizer i{s capable of being in an OPERABLE status with a

stean bubble, and 5) the reactor pressure vessel {s above its minizus RTNDT
temperature.

The 300 ppm surveillance limit MTC value represents a ‘
conservative value at a core condition of 300 ppm equilibriur

boron concentration that 1s obtained by correcting the limicing |
OL MTC for burnup and boron concentration.

SALEM - UNIT 2 B 3/4 1.2 Apendaent No. 94



A4 BORATION SYSTEMS

The boron injection system ensures that negative reactivity control is
available during each modas of facility operation. The components required to
perform this function include: 1) borated water sourcee, 2) charging pumpe,
3) separate flow paths, 4) boric acid tranefer pumpe, and 5) an emergency
powar supply from OPERABLE diesel generators.

With the RCS average temperature z 3150°F, a minimum of two boron injection |
flow paths are required to ensure single functional capability in the event an
Assumed failure rendere one of the flow paths inoperable. The boration
capabilicy of eit low path is sufficient to provide a SHUTDOWN MARGIN from
expeacted. operating conditions of delta k/k after xenon decay and cooldown
to 200°F. The maximum expacted boration capability (minimum P~ration volume)
requirement ie established to conservitively bound expected operating
conditions throughout core cperating life. The analysle assumes that the most
reactive control rod (s not inserted into the core. The maximum expacted
boration capability requirement occurs at BOL froa full power equilibrium
xenon conditions and requires borated water from a boric acid tank in
accordance with T8 Pigure 3.1-2, and additional makeup from either: (1) the
second boric acid tank and/or batching, or (2) a maximum of 41,800 gallone of
2,300 ppm borated water from the refueling water storage tank. With the
refueling water etorage tank as the only borated water source, a4 maximum of
73,800 gallons of 2,300 ppm borated water is reguired. However, to be
consistent with the BECCS requiremente, the RWST is required to have a ainimum
contained volume of 350,000 gallons during operations in MODES 1, 2, 3 and 4.

The boric acid tanks, pumps, valves, and piping conta.n a boric acid solution
concentration of betwsen 1.75% and 4% by weight. To ensure that the boric
4cid remaine in eolution, the tank fluid temperature and the process pipe wall
temperatures are monitored to ensure a temperature of 631°F. or above is
maintained. The tank fluid and pipe wall tesmperatures are monitored in the
main control room. A 5°F margin is provided to ensure the boron will not
precipitate out.

Should ambient temperature decrease below 63°F, the boric acid tank heatars,
in conjunction with boric acid pump recirculation, are capable of maintaining
the boric acid in the tank and in the pump at or about 63°F. A small amount
of boric acid in the flowpath between the boric acid recirculation line and
the suction line to the charging pump will precipitate out, but it will not
cause flow blockage even with temperatures below 50°F,

With the RCS temperature below 250°F, one injection system 1e acceptable
without eingle failure consideration on the basis of the stable reactiv.ity
condition of the reactor and the additional restrictions prohibiting CORE
CPERATIONS and positive reactivity change in the event the single inject.ion

systes becomer Lnoperable.
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- 3/4.2 POWER DISTRISUTION LIMITS Desiow Lrimera

BASES

The specifications of this section provida assurance of fuel Intagrity
during Condition I (Normal Operation) and 11 (Incidents of Moderats Frequency)
events by: (a) ¢
Ae—++36 during normal operation and fn short tarm transients, and (b) limiting
the fissfon gas release, fuel pellet tasperature and cladding sechanical
properties to within assumed design critaria. In addition, liaiting the peax
1{near powe= density during Condition I events provides assurancs that the
{nitia! conditions assused for the LOCA analyses are set and the ECCS acceptance
critaria limit of 2200°F 13 not exceeded.

The dafinitions of hot channe! factors as used in these specifications
are &8 follows:

FQ(Z) Heat Flux Mot Channe! Factor, 1s dafined as the saxisus local heat
flux on the surface of a fusl rod at cors elevation I dividec by the

sversge fus! rod heat flux, allowing for sanufacturing tolerances on
fue! pellets and rods.

5. ‘:N Nuclear Enthalpy Rise Mot Channel Factor, s defined as the ratiec of

the imtegral of linear power along the roc with the highest integratec
o power to the average mod power.

F_(2) Radia] Peaking Factor, is defined as the ratio of peak power density
" to average power dansity in the haorizontal plane at core elevation L.

c + 3/4.2.1  AXIAL F | dd A
Fne Q‘,\'m' —_Tha laits en AKIAL FLUX DIFFERENCE assure that the F,(1) uoper bound
(oEw Sied 10 envelope times the normalized axfal peaking factor™is not axceeces
o 3 ' during eithar norsal operaticn or in the event of xenon redistribution f2l7owing
rhe © R ¢, Powr changes.
O € epTINY

g . or  Target flux gifference i3 datarmined at equilibrium xanon congftions with
r¢ fJoetO the part length control rods withdrawn from the core. The full length =oas
L 13 say De positioned within the core {n eccordance with their respectiva '7ser=isn
(Q , L,S) 1imits and sheuld be insertad near their norsal pesition for steady state

. speration at Nigh power levels. The value of the target flux aiffereance .
sotained under these conditions divided by the fraction of RATED THERMAL PCwER
{3 the target flux difference at RATED THERMAL POWER for the associated core
suraue conditions. Target flux differences for other THERMAL POWER Teve's are
sbtained by sultiplying the RATED THERMAL POWER value Dy the approprrate
fractiona) THERMAL POWER level. The periodic updating of the target flux
giffarence valus i3 necessary to reflect core Durnug consicerations.
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Although it is intended that the plant will/be Operated with the AXIAL
FLUX DIFFERENCE within the —év—=54 terget band”about the target flux
difference, during rapid plant THERMAL POWER reductions, control rod mot ion
will cause the AFD to deviate cutside of the target band at reduced THERMAL
POWER levels. This deviaticn will not affect the xenon redistribution
sufficiently to change the envelope of peaking factors which may be reached on
& subsequent return to RATED THERMAL POWER (with the AFD within the target
band) provided the time duration of the devirtion is limited. Accordingly, a 1
hour penalty deviation limit cumulative during the previous 24 hours is
provided for operation outside of the target band but within the limite ot

while at THERMAL POWER levels between 508 and 908 of RATED

THERMAL POWER. For THERMAL POWER levels betwsen 15% and SO% of rated THERMAL
POWER, deviatione of the AFD ocutside of the target band are lees significant.
The penalty of 2 hours actual time reflects this reduced significance.

Provisions for monitoring the AFD are derived from the plant nuclear
inetrumentation system through the AFD Monitor Alarm. A control roocm recorder
continuously displays the auctioneered high flux difference and the target
band limite a® & function of power level. An slare is received any time the
ductioneered high flux difference exceeds the target band limits. Time cutside
the target band i{s graphically presented on the strip ~hart.

Figure B 3/4 2-1 shows & typical monthly target band.
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ion.c.2 and 3/4.2.3 MEAT FLUX AN NUCLEAR ENTHALPY HOT CHANNEL

AN PAZIAL PEAKING PACTORS - F,(2) AND F:u
N

The lizits on heat flux and nuclear enthalpy hot channel factors and RCs
flow rate ensure that 1) the design limits on peak local power density and
minigun DNBR are not exceeded and 2) in the event of a LOCA the peak fuel clas
texperature will not exceed the 2200°F ECCS acceptance criteria limit,

Each of these hot channel factors are measurable but will normally only
be determined periodically as specified in Specifications 4.2.2 and 4.2.3.
This periodic surveillance is sufficient to insure that the limits are
maintained provided:

a. Control rod in a single group move together with no individual rod
insertion differing by more than & 12 steps from the group demand
position.

b. Control rod groups are sequenced with overlapping groups as

described in Specification 3.1.3.5.

e, The contrel rod insertion limits of Specifications 3.1.3.4 and
3.1.3.5 are maintained.

d. The axial power distribution, expressed in terms of AXIAL FLUX
DIFFERENCE, is maintained within the limits,

[he relaxation in !N as a function of THERMAL POWER allows changes in
the radial power shape f8§ all permissidble rod insertion limits. will be
maintained within its limits provided conditions a thru d above, ar*ﬂ
maintained.

When an F. maasurament is taken, both experimental error and
manufacturing Qolornncc must be allowed for. Five percent is the appropriate
allovance for a full core map taken with the incore detsctor flux mapping
system and 31 is the appropriate allowance for manufacturing tolerance.

When l" is measured, experinmental error must be alloved for and 4% is
the approprfﬂtt allovance for a full core map taken with the incore detection

system. The specified limit for #lso contains an 8% allovance for
uncertainties vhich mean that normi} operation will result in ;58 S vbb/1.084
zi?,4> The 8% allowance is based on the following consziderations: ——?ffj;
7
RPT 4+ ot RATED Fau
' ach =
Uhuc, F.;H s The L

5 p— . & !
;’”:l.',v‘),;?‘— ’cht:h..(ﬂlf> SPQ( y YW -lﬂ '\IB
')l LQ"\C C"PE f."' v "L’" Lima7 20,:7’02\ e K e
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EQWER DISTRIBUTION LIMITS
BASES

wwmw
N
BADIAL PEAKING FACTORS - ?9(2) AND ¥, (Continued)

a. abnormal perturbations in the radisl power shape, such as from rod
N

more directly than P_.

misalignment, effect 'AH Q

b. although rod movement has & direct influence upon limiting PQ to

within ite limit, such control is not readily availeble to limit
N

'AH’ and

c. errors in prediction for control power shape detected during startup

physics test can be compensated for in P by restricting axial flux
distributions. This compensation for PAnLQ less rapidly available.

The radial peaking factor r'y(z) is mesasured periodically to provide assurance

that the hot channel factor P_(2Z), remains within its limit. The F_ limit CoLn
Q xy (CoLn )

for RATED THERMAL POWER ('::T). a8 provided {(n th

~E8post per specification 6.9.1.9, was determined from expected power I

control maneuvers over the full range of burnup conditions in the cere.

4/8.2.4 QUADRANT POWER TILT RATIO

The quadrant power tilt ratioc limit assures that the radial power distributio.
satisfies the design values used in the power capability analyeis. Radial
power distribution measurements are made during startup testing and
periodically during power operation.
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3/8.4  REACTOR COOLANT SYSTEM datiqn £ ¥s ovic

sAs;s
1/4.4,1 REACTOR COOLANT LOOPS AND COOLANT/CIRCULATION

The plant 1s designed to operate with all reactor colant loops 1n
operation, uring all normal operations and
anticipated transients. In MODES 1| and 2 with less than all coolant loops 1n
operation, this specification requires that the plant de in at least WUT
STANOBY within 1 hour. '

In MODE 3, a single reactor coolant loop provides sufficient heat remova!
for removing decay neat; dut, single failure considgerations require all loocps
k2 in operation whenever the rod control system is energized and at least one
loop be in operation when the rod control system |s deenergized,

In MODE 4, a single reactor coolant loop or RHR l00p provides sufficient
heat removal for removing decay heat; but, single fatlure considerations
require that at least 2 loops de OPERABLE. Thus, {f the reactor coolant
locps are mot OPERABLE, tnis specification requires that two RHR loops de
OPERABLE . :

In MODE §, single failure considerations require that two RHR loops de
OPERABLE . The provisions of Sections 3.4.1.4 and 1.9.8.2 (paragrapn (b) of
footnote (*)] which permit one service water header ™ De out of service, are
based on the following:

1. The period of time during which plant operations rely upon the
provisions of this footnote shall be limited =0 & cumulative 45 days for
any single outage, and

2. The Gas Turdine shall de oparable, as a backup the diese)

- garmrators, in the event of & loss of offsita power, t supply the
applicadble losds. The oasis for OVERABILITY 1s one succassful

startup of the Gas Turdine ro more than 14 days prior to the beginning of
the Unit outage.

™e operation of one Reactor Coolant Pump or one RHR Pump provides
adequate flow to ensure mixing, prevent stratification and produca gradual
reactivity cnanges during Boron cncantration reductions in the Resctor
“s0lant System. The reactivity chang rate associated with Boron
concantration reductions will, therefore, de within the capability of
operator recognition and control.

The restrictions on starting a Reactor Coolant Pump detow P-7 with oma oFf
more RCS cold legs less than or equal ™ 312°F are provided to prevent RCS
pressure transients, causad Dy energy additions from the secondary system,
which ould exceed the limits of Appendix G to LOCFR Pgrt 50, The RCS will
ne protected against overpressure transients and will not exceed the 1imits
of Appendix G by eitner (1) restricting the water wluma in the pressurizer
(tharedy providing a volume into which the primary coolant can expand, or
(2) by restricting the starting of Reactor Coclant Pumps to those times when
secondary water tamperature in each steam generator is lass than S0°F above
. each of the.RCS cold leg temperatures.
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DESIGN FEATURES

DESIGN PRESSURE AND TEMPERATVKE

§.2.2 The reactor containment building is designed and shall be maintained
for a maximum internal pressure of 47 psig and an air temperature of 271°F.

5.3 REACTOR CORE
FUEL ASSEMBLIES

§. 1.1 The reactor shall contain at least 193 fuel assemblies. Each assembly
shall consist of a matrix of zircaloy or ZIRLO clad fuel rods with an initial
composition of natural or slightly enriched uranium dioxide as fuel material.

Li‘mited substitutions of zirconium alloy or stainless steel filler rods for
fuel rods, in accordance with NRC-approved applications of fuel rod
configurations, may be used. Fuel assemblies shall be limited to those fuel
designs that have been analyzed with applicable NRC staff approved codes and
methods and shown by tests or anslyses to comply with all fuel safety design
bases. A limited number of lead test assemblies that have not completed
representative testing may be placed in nonlimiting core regions.

CONTROL ROD ASSEMBLIES

5 3.2 The reactor core shall contain 53 full length and no part length
control rod assemblies. The full length control rod assemblies shall contain
nominal 142 inches of absorber material. The nominal values of absorber
materisl shall be 80 percent silver, 15 percent indium and § percent cadmium
All control rods shall be clad with stainless steel tubing.

5.4 BEACTOR COOLANT SYSTENM
DESIGN FEATURE AND TEMPERATVRE

$ 4.1 The reactor coolant system is designed and shall be maintained:

(=]

a. In accordance with the code requirement specified in Section 4.1 of

the FSAR, with allowance for normal degradation pursuant to the
applicable Surveillance Requirements,

b. For a pressure of 2485 psig, and

e. For a temperature of 650°F, except for the pressurizer which
is 680°F.

VOLUME

$ 4.2 The total water and steam Vv ume of the reactor coolant system is

:Qbic feet at a nominal Tav; of—é&&‘i‘.\
@mtuzb (5736
-
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AIDMINISTRATIVE CONTROLS
e P R oSS DR —“
d. So.n"m of waste and processing aployed (e.g., dewvatered spant
resin, ocampacted dry waste, evaporator bottons) ,

e. Type of container (e.g., LSA, Type A, Type B, large Quantity), and
f. Solidification agent or absorbent (e.9., cament, urea formalderyde) .

mwwmnmmmmmmualmammn
otmmmmmmsiumummmmmmw
mmmmlwunmmmmwmw.

mn-dm-cuwunmm-mmnuummmywmmrm
mwmmﬂnMWM(m ard to the OFFSITE
mmmmmao,unuuaxmmormlm«-tum—
mmmmawmmmmuwwmmmm
pursuant to Specification 3.12.2.

6.7.2 Spacial reports shall be submitted to the U.S. Nuclear Regulatory
Camission, Document Control Desk, Washington, D.C. 20555, with a copy to the
Ads inistrator, USNRC Recion I within the time pariod specified for each
regoet.

6.9.3 me-otmmimotﬂuﬁnm;:@nmm
mmwmwnm:.wumtmmmMy
utmm»uiqmmmmmm.mmmmaa
fire shall be sutmittad to the U, S. Nuclear Regulatory Commission, Document
Comtrol Desk, Washington, DC 20555, with a copy to the Regional Administrator
ormmottiaotmmvnmmmmmnmm
30 days.
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INSERT H

6.9.1.9 CORE OPERATING LIMITS REPORT (COLR)

Core operating limits shall be established prior to each relcad
cycle, or prior to any remaining portion of a reload cycle, and shall
be documented in the COLR for the following:

3. Moderator Temperature Coefficient Beginning of Life (BOL) and
End of Life (EOL) limits and 300 ppm surveillance limit for
Specification 3/4.1.1.3,

2 Control Bank Insertion Limits for Specification 3/4.1.3.5,

3. Axial Flux Difference Limits and target band for Specification
3/4.2:.1,

4. Heat Flux Hot Channel Factor, F,, its variation with core

height, K(z), and Power Facto. Multiplier PF,, Specification
3/4.2.2, and

$. Nuclear Enthalpy Hot Channel Factor, and Power Factor
Multiplier, PF,, for Specification 3/4.2.3.

The analytical methods used to determine the core operating limits
shall be those previcusly reviewed and approved by the NRC,
specifically those described in the following documents:

1. WCAP-9272-P-A, Westinghouse Reload Safety Evaluation
Methodology, July 1985 (W Proprietary), Methodology for
Specifications listed in 6.9.1.9.a. Approved by Safety
Evaluation dated May 28, 1985.

2. WCAP-8385, Power Distribution Control and Load Following
= , September 1974 (W Proprietary)
Methodology for Specification 3/4.2.1 Axial Flux Difference.
Approved by Safety Evaluation dated January 31, 1978.

WCAP-10054-P-A, Rev. 1,
i i , August 1985 (W
Proprietary), Methodology for Specification 3/4.2.2 Heat Flux
Hot Channel Factor. Approved for Salem by NRC letter dated
August 25, 1993,

4. WCAP-10266-P-A, Rev. 2, Vv j W
Evaluation Model Using BASH Code, Rev. 2. March 1987 (W
Proprietary) Methodology for Specification 3/4.2.2 Heat Flux
Hot Channel Factor. Approved by Safety Evaluation dated
November 13, 1986.

The core operating limits shall be dete:mined such that all
applicable limits (e.g., fuel thermal inechanical limits, core thermal
hydraalic limits, Emergency Core Coszling Systems (ECCS) limits,
nuclear limits such as SDM, transient analysis limits, and accident
analysis limits) of the safety analysis are met,

The COLR, including any mid-cycle revisions or supplements, shall be
provided upon issuance for each reload cycle to the NRC.
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SAMPLE COLR
SALEM UNIT 1, CYCLE 13
AND

SALEM UNIT 2, CYCLE 9



SAMPLE

SALEM GENERATING STATION UNIT 1 CYCLE 13

CORE OPERATING LIMITS REFORT



COLR for SALEM UNIT 1 CYCLE 13

CORE OPERATING LIMITS REPORT

This Core Operating Limits Report (COLR) for Salem Unit
13 has been prepared in accordance with the requirements
Technical Specification €.9.1.9,

The Technical Specifications affected by this report are
below:

3/4.1.1.4 Moderatcr Temperature Coefficient
3/4.1.3.5 Control Rod Insertion Limits
3/4.2.1 Axlal Flux Difference

3/4.2.2 Heat Flux Hot Channel Factor

3/4.2.3 Nuclear Enthalpy Hot Channel Factor

[
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2.0 OPERATING LIMITS

s
-

The cycle-specific parameter limits for the specifications list
in Section 1.0 are presented in the following subsections. The
limits have been developed using the NRC-approved methodclogies

specified in Technical Specification 6,9.1.9.

ed
se

3% | Moderator Temperature Coefficient (Specification 3/4.1.1.4)

- o S The Moderator Temperature Coefficient (MTC) limits
are:

The BOL/ARO/HZP-MTC shall be less positive than
0 Ak/k°F.

The EOL/ARO/HZP-MTC shall be less negative than
-4.7 % 107 Ak/Kk°F.

2122 The MTC Surveillance limit 1is:

The 300 ppm/ARQ/RTP-MTC should be less negative than

or equal to:

-4.0 x 107" Ak/k°F.

where:
BOL stands for Beginning of Cycle Life
ARO stands for All Rods Out
HZP stands for Hot Zero THERMAL POWER

EOL stands for End of Cycle Life
RTP stands for RATED THERMAL POWEKR

r % Control Rod Insertion Limits (Specification 3/4.1.3.5)

2.1.1 The control rod banks shall be limited in physical
insertion as shown in Figure 1.

s:\agdmingrp\fueisicolr.doc



COLR for SALEM UNIT 1 CYCLE 13

R Axial Flux Difference (Specification 3/4.2.1)
{CAOC methodology)

2.3.1 The AXIAL FLUX DIFFERENCE (AFD) target band is +6%,
-9%'

Cidsd The AFD Acceptable Operation Limits are provided in
Figure 2.

2.4 Heat Flux Hot Channel Factor - F.,(2Z) (Specification 3/4.2.2)
{F, methodology)

RTP
Fy(2)< lf * K(z) for P > 0.5 and

“RTP
¢
Fo(2)< T * K(z) for P < 0.5.
i e THERMAL POWER
' RATED THERMAL POWER

2.4.1 FMT = 2.40
2.4.2 K(Z) is provided in Figure 3.

Fo=F"7 [1.0 + PF, (1.0 = P))

2.4.3 Where: F'I = ' for the unrodded core planes

= ' for the core plan containing
Bank D control rods
PFyy = 0.3

' Value to be determined during the RSE process

s:\admingrp\fuelsi\colr.doc






CONTROL BANK POSITION (steps withdrawn)

(Fully Withdrawn #*)

(16, 229)

(69,2235)
)

ssob—

100

sof

0
0 20 40 60 80 100

(Fully Inserted)

PERCENT OF RATED THERMAL POWER (%)

@ Fully withdrawn for the current cycle shall De the condition where control

rods are at & position ot 225 steps withdrawn Withdrawal to 228 stepo

serei*ted during rod drop tise ssasurements and rod position 1ndicater

calibration

FIGURE 1
ROD BANK INSERTION LIMIT VERSUS THERMAL POWER
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FIGURE 2

AXIAL FLUX DIFFERENCE LIMITS AS A FUNCTION OF

RATED THERMAL POWER
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COLR fcr SALEM UNIT 2 CYCLE 9

1.0 CORE OPERATING LIMITS REPORT

This Core Operating L.mits Report (COLR) for Salem Unit 2 Cycle
has been prepared in accordance with the requirements of
Technical Specification 6.9.1.9.

The Technical Specifications affected by this report are listed
below:

378 .1:143 Moderator Temperature Coefficient
3781534 Centrol Rod Insertion Limits
3/4.2.1 Axial Flux Difference

37q.2.% Heat Flux Hot Channel Factor
3/4.2.3 Nuclear Enthalpy Hot Channel Factor

—



COLR for SALEM UNIT 2 CYCLE 9

2.0 OPE: ATING LIMITS

The cycle-specific parameter limits for the specifications listed
in Section 1.0 are presented in che following subsections. These
limits have been developed using the NRC-approved methodologies
specified in Technical Specification 6.9.1.9.

2 Moderator Temperature Coefficient (Specification 3/4.1.1.3)

- | The Moderator Temperature Coefficient (MTC) limits
are:

The BOL/ARO/HZP-MTC shall be less positive than
0 Ak/k°F.

The EOL/ARO/HZP-MTC shall be less negative than
~4,7 x 107" Ak/k°F.

) B The MTC Surveillance limit is:

The 300 ppm/ARO/RTP-MTC should be less negative than
or equal to:

-4,0 x 107" Ak/k°F.
where:

BOL stands for Beginning of Cycle Life
ARQO stands for All Rods Out

HZP stands for Hot Zero THERMAL POWER
EOL stands for End of Cycle Life

RTP stands for RATED THERMAL POWER

- M Control Rod Insertion Limits (Specification 3/4.1.3.5)

2.1.1 The control rod banks shall be limited in physical
insertion as shown in Figure 1,

s vaamingrp\ fuels\colr.doc



COLR for SALEM UNIT 2 CYCLE 9

2.3 Axial Flux Difference (Specification 3/4.2.1)
{CAOC methodology)

2.3.1 The AXIAL FLUX DIFFERENCE (AFD) target band is +6%,
~9%.

£+ 348 The AFD Acceptable Operation Limits are provided in
Figure 2.

2.4 Heat Flux Hot Channel Factor - F,(Z) (Specification 3/4.2.2)
{F.,, methodology)

~RTP ‘
Fo(2)s ‘; * K(z) for P » 0.5 and |

*RIP

ﬁb(z)s—oi * K(z) for P < 0.5.
THERMAL POWER
Where: P =

RATED THERMAL POWER
2.4.1 F"; = 2.40
- K(Z) is provided in Figure 3.

Fg=F% [1.0 + PF,, (1.0 - P))

<.4.3 Where: F*§ = ' for the unrodded core planes

for the core plan containing
Bank D control rods

PFyy =

o
W

' Value to be determined during the RSE process




2.5

COLR for SALEM UNIT 2 CYCLE 9

Nuclear Enthalpy Rise Hot Channel Factor

Fin = Fil (1.0 + PF,, (1.0 - P
Where
2.5.1 Fil = 1.65
252 PF,, = 0.3

Page 4

FY

(Specification 3 4 2 3)



(Fully Withdrawn #*)
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CONTROL BANK POSITION (steps withdrawn)
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(Fully Inserted)

PERCENT OF RATED THERMAL POWER (%)
@ Fully withdrawn for the current cycle shall de the condition where control

rode are at & position of 22% estope wmithdraen Witharawa! 1o 228 steps 9

permitted during rod drop tise sesasurements and rod poeition indicator

ca.ibration

FIGURE 1
ROD BANK INSERTION LIMIT VERSLUS THERMAL POWER
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