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INTRODUCTION AND SUMMARY

This repor: ';sr1f1es -he operatich of the seventh &ycle of Catawba
Muclear Station, Unit 1 at the rated core power leve., of 3411 MAeh.
Included are the reguired analyses as outliined in the USNRC document
*Suidance tor Propossed License Amendpents Relating to Refueling.” July
197%.

Cycle 7 tor Cavawpa Unit 1, is the seccnd Catawba cyclie for which the
reload fuel is suppiied by BAW Fuel Company (BWFC!. - The incoming Bate
9 fuel asserpliss are designated as Mark-Ba, To support implementation
of Mark-Be fasl '1n the MoCulire and Catawba huclear stations. Duke Fower
Company (2FC! nas deveioped new methoads and models to analyze the
plants during normal and gff-norral operation. The thermal-hydraulic
analytical modals ars documented in topacal raport SPT-NE-30007
(Reference 1) for non-LOCA cransients and BAW-10174 (Reference 13} for
LOCA. Portions of the analytical methodology are documented in topical
report OPC-ME-:001PF (Reference 12) ang DPC-NE-2004PA (Reference 8).

The remaining FPSAR Chapter 135 non-LOCA system transient analysis
methodology 15 documentsd in DPC-NE-3002. The FSAR Chapter 15 LOCA
SYSten Lransient uﬂ&l}Sla methedoliogy is docusented in Referemce 13,
Approval ¢f thess ropical reports ha'te been completed.

Section & oI this report is tne operating history for fuel in Catawba
Unit 1. Section 3 is a general Jdescription of the rsacter <are, and

the fuel svstem degign is provided in Section 4. Reaccor and system

paramerers ani conditions are zummarized in Sections §, 6, and 7.
Changes t= the Tachnical Specificationg, Core Operating Limits Report

{(COLR] . and Final Safety Analysis Report (FSAR) are provided in Section
8.

ALl :: the accidents analyzed in the FSAR (Reference 1! have heen
reviewed for Oycle 7 operation; and many of the FSAR Chapter 1% system
tner&a¢- ydrauiic accident snalyses sengitive to reluad core phiysics
parametsr: have been reanalyzed using Duke Power methodology. Saveral
pouniding transients were arnalyzed ain detall to demonstrate the
capability 5f DPC caicularional technicques. The resuits 0f thsse
anglyses ware raported in DPC-NE-3001P.  For the gther reana‘y*ed
transients, the approved motnﬁdology iz documented in uPu-NE 2002, &
further discussicn of accident analysis 1s presented in Sect 7 of
this report. other reanalyzed tcansients are included in Sect;an § of
this report

Amandment Mumber 74 (Unit 1] anc Amendment Numl 68 (Unit 2) ¥c the
Catawba Nuclear 8tation Faciiity Uperating License &aliow the removal of
sytle-specific core paramster limits from Technical Specifications and
require that tnese limits be inglided in & Core Operating Limits Repore
{COLRY . The Core Operating Limites Report is submitted t2 the NRC upoh
iSsuance and 4dees not regquire approval pricr te ampliementation.

Changes to the coperating ligicrs are made via the Core Uperating Limits

Repore .

The Technincal Specifications have been reviewed., and the modifications
for Cycle 7 are zustified in this report.  Based on the analyses
performed. it has been concluded that Catawpa Unit 1 Cycle 7 can ke
sately operared at a core power level of Jd4ll MWey.




2. LPERATING HIESTORY

The current -rerating cycle for Catawba, Unit 1 is Cycle 6, which
achieved rriziuality on Jupe 11, 1991 and reached 1008 full power on
June 25, 19%0. Oycle & i3 gcheduled to shut down in June 1932 after
380 EFPD, Carawba, Unit 1 Cycle & operated with fresh Mark-Bw tuel
assembiles. Pravicus to Cycls o, Unit 1 operated entirely with fusi
assemblies +f westinghouse design.

Catawra. Unis i. Cycle 7 is rhe second Catawba Unit 1 relioad to comtain
a full relo=3 batzh of Mark-8+ fuél assemblies (FAs). COycie 7 is
scheduied t= startup in August 1952 at a rated power level of 1411 Mwo
and har a dezign cycle length of 350 EFPD. Mo operating anomalies have
oocurred Har.ng previous oysle gperations that would adversely atfect
fuel perfornance in Cycle 7.

21
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FIGURE 3-2

ENRICHMENT A0 BOC BURNUP DISTRIBUTICH POR CATAWEBA 1 OYCOLE 7
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FIGURE 3-3
CATAWBA UNIT 1 CYCLE 7
BURNABLE ABSORBER AND SOURCE ASSEMBLY LOCATIONS
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cwcle 7 core wili include 72 fresh Mark-8W fuel

The Catawba . CTycle
agsssmblies. The re-inserted fuel =ssemglzas in Cycle 7 will be
rimi

zed fuel agscemblieg (4%) and Mark-BW fuel aszsenblies
W 17 % 17 Ziz eloy spacer grid fuel assembly lis

in dasign o the Westinghzsuse standard fuel assembly . Referénce
d: The Idel rad curcer diameter and guide tube top section, Iashpor
diameters. &na instrument rupe diameter are the same as the
Westinghtuse standard 17 X 17 design. The unigue festures of the Mark-
BW design inciude the Zircaloy intasrmadiate spacer cgrids, the spacer
grigd restraint system, and the use of Zircaloy grads with the standard
lattice design. Mark-BW fuel design dimensions and parameters for
Catawba 1! Cyvol= 7 are listed in Tabls 4-1.

westinghouss Opf
(72}, The Mark
similar

Duke Power Company has peri‘rmed generic Mark-gw mechanical aralyses
using the spproved methodologiss dagcribed in Reterence !. The generic
analyses enve.ope the f}c1e 7 design as discussad below:

§.2.1 Fuel Fod Cladding Collapse
The fuel roisz were analyced for creep collapse using the CROV computsr
code; Referen 3

2 4, and the methodology described in Referencs
reEgsures and clad temperatures used in CROV were
ng the TACO2 computer code, Refsrence 5. & conservative

Internal pisn K
iculatead :EL.
power hastor’ Lah.enve;upe~ the p*edz:tea peaking for the Catawba .
cyele 7 fuel :a aralyzed. The gollapse rime wasg conServatively
determinied to- 52 greater than the maximum predicted residence time for
the Mark-5w fuel ‘Table 4-1).

" "f a 5‘!7

4.2.2 Pue. Bod Cladding Stress

As destrinea
conservartive

Reference 3, Duke Power Company has pertormed a

; neric fuel rod cladding stress analysis using the ASME
pressure ve scrass intensity limits as guidelines, The maximum
cladding stress intensities were shown to be within the ASME limits
under all loaging comditicns. The generic Mark-Bw cladding stress
analysis 1ncludes the following conservatisms:

b AN
2. W) {0 gl ¥
3 5 b |

"

anservative cladding dimensions.

High external pressure,

Low internal pin pressuts.

High radial temperature gradient through the clad.

" & W




o d.2.3 tuel Eod Cladding Scrain

{ piametral .adding strain resuliing {rom a local power transient is
L limited to . O%. A gensric cladding ftrain analysis was jperformed
P Esing TACO: ¢ determine the maximum allowable local power change that

1
i vhe fuel -:uid experience without exceeding the 1.08% limit. The |
e max imum :ﬁ-,;‘acad.lOCal power changs resulting from a worst case pare 1

I- maneuverins sienaric was compared with the maximum aliowable power
. ) change. This comparison demonstraved that margin exists to the 1.0% !
styain fimis |
I
L [
El : % “'
¥ 4 = Eofe 1 ‘1
’ r

i

a The thermé. periormance 0f the Mark-Bw fuel assemblies was evaluated
using TACOL with the metnacology given in Reference 3. The nominal

i fyel paransrsars used to determine the generic linear heat rate to

k. centerling n=lt (LHRTM! limits are given in Table 4-1l. The LHRTM

analysis inlludad the tollowing bounding consexvatisms:

T T——

. » daxinmum g3p based on as-fabricated pellietv and rlad data.
[ * Saximam dinccre densification based on reésinter test resulrs.

' The maximun predicted Mark-BW assembly turnup at ®0C 7 {(in Eatch 8) is 1
: 33,868 MWD, 17U and the maximum predicted fuel rod burnup (in Batch &)
i 235,502 MDD MTU. The fuei rod internal pressura has neen evaluated

=
1

=t burnup rod using TACOY and a conservative pin power

vy I

history. maximum lnternal pin pressure ig less than the nominal

Reacror Co t System pressure of 2250 psia. The reinserred UFA fuel
3 design <ri 3 was evaluated with acceptable results for the Cycle 7 f
' predicted ation,

TPy T

4.4 Materisl Design

The Mark-= toel ig not unigue in concept, nor does it utilize

¥ . different comronenit materials. Thus. the chemical compatipility of all
. possible fusl-zladding-coslant-assembly interactions for the fresh fuel
ts identica. To +hat of the present fuel.

ey

4 Experience 1ith the Mark-BW 17 x 17 fuel assembly design started with

: the irradiarion of four lsad assembliss in McGuire 1 Cycle 5. MoGuire
i Sycle 7 was rnhe third cycle of irradiation for ttxee of the
asgemblies and the maximum predicted assembly burnup is 42,756 MED/MTU,
The lead asiemblies were examinsd afrer cycles & and 6 and ruel

- . assembly bow, twist, growth. and holddown spring set were all withia

e nominal bousdas. A poolside axamination of the Mark-BW {uel is

] scheduled f-¢ late 19%2. Four orther Mark-BW lead assemhlies underwent
= their first -ycle of drradiation in Trojan Cycie 13,

e

Y U I ——

: Catawba 1 Ov-le 7 will be the fourth complete reload batch of Mark-BW

i 17 % 17 fusi. The first complete relioad batch pegan operating in ]
I Catawba | Tyzie € in June 155.. The second batch, McGuire 1 Cycle 8, )
b begsn operstisn in Decimber L3%%1 and rhe third bacch, McGulre 2 Cycle ‘

B. in March .232. J

]
|
4‘2 d
!
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s Table 4-1.  Mark-BW Fuel Design Parameters and Dimensions
=

EPEL)

3 Ei“'n 3 Eﬂ:“h E
i Nominal fuel rod OD, in. 0.374 0,374
i Mominal fuel rod 1D, in. 0.328 0.32€
b1 Nominal active fuel length. in. 144.0 184.0
L Nominal fuel peilet 0D, ia. 0.3185 0.3195
2 Fuel pellet initial density, % TD 86.0 6.0
| Inirinl fyel énrichment. wt. ¥ Upze 3.85 .45
AL Bstima: o4 residence Lime EQC 7, g%ﬁ-l 18,800 2400
o .- Claddir - zollapse time, EFPH ~18,100 »>18,100
- Nominal linear heat rate (LHR). kW/ft 5.4 5.43
¥ Ave. fuel remperature § nom, LHR, deg F 1160 1360
&N Minimue LER to melt, kW/ft
01000 M&D/MTU 2%, % 21.5
« 4000 MWD/ MT 21,8 21.8
[

[
-
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Table 5,1 fhysitszﬁaxameéersf" Catawba 1 Cycles € and 7

. Design cycle length, EFED
" Design cycle burnup, MWD MTU
Design average core burnup - BOC, MWD/MTU
Design initial core loading, MTU
Critical beron - BOC,ppmb, no Xe (D!

HEP, ARO

m. m‘
Critica& baron - EDC ppob

, No Xe,
=iy Ry Xe, Ano

' TOtal Gbntqu Rod Worths - HZP, pom

ggc{CI
Max ajeeted rod worth(d) - HZP, pem
" pkee {hag)
| Max stuck rod unwth , pem
BOC  IF-10;

Enc(C’ (F-10

) ﬁoﬁem'gggictt =~ HEZF to HFF, pom

“ Bool€) |

>Ix$ﬁiﬁf coeff - HEP, pom/°F

) g@ctﬂ?ﬂ QQ.XH

IIIModnﬁﬁtér eaett - HEP, pem/<F
;nmlﬁeo oq Xe, 0 BeMB

3¢ran wnmth HPF, pom/ppmb
mutfmi

50
14234
26371
84.0899

1664
i529%

567
0

6918
7221

355 {ee)
473 le}

$92
983

~-1668
-xi17

'1 ‘16
=1 . &b

-2.1%
-32,.27 (e}

-8 .27

350
135843
26541
36.4442

1726
1565

€22
2

€585
7238

449
08

1436

1386

~-1752
~3045

~1:19
-1.48

«8,23
-33 .85

BT
-8 .86

smmife

el |



Tabie 5.1 Physics Parameters @) Catawba 1 Cycles © and 7 (cont)

BEquilibrium Xenon worth - HFP, pem

s e g BOC is EFED) 2677 2642
e ' = . w . 2993 zBl‘
- Bffective celayed neutron fractisn - HFP
“ BOC 0.00626 (&) 0.006191
£O0 LS. 0.005251e1 0.00522%
_l'fl:' " Ty . {al Cycle ¢ and 7 values were obtained from Duke Power Company
o S analy s,
o ' ; e
(e b} HIP danutes hot zero power icore average SSTOF Tavy): HFP denotes
A hot 11l power (53%0.87F vegsel Tavgi.
3 (e} ~EOC physins parameters calculated at design EOC plus 10 EFPD.
: ] id) £ilectad rod worth for panks ©, C, and B inserted to HIP RIL.
“haia (e} ~These values were generated by BaW Fuel Company. ALl ocrie: Jycle
R § waluzs in this table were generated by Duke Power Company.
- ‘ Differances between Cycle 6 and Cycle 7 values for these
B paramstsrs are more likely due to methodclogy differences than to
B differances batween the cycles.







Figure 5-1: BOC
Distribution

EFFD) . Tyele
« HIP,

7 Two-Dimensicnal Relative Fower
Equilibrioun Xenon
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Table 6-1

System Uncertainties Included in the
Staristical Core Design Analysis

Barisater
Céra Fower

.ncs Flow

Cors Bypass Flow
Preszsure

Inlat Tamperaturse

Reference 8

62

Normal

Normal

Uniform
Unitorm

Uniform

A8 -am il mie™ B o
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Table £-2. Nominal Thermal-Mydraulic Zesign Conditions
Catawba 1 Cycle 7 Jj
rere Power, MWt idll
~_ | i Core Exit Fressure, psia 2280 E
"If: ' vegzel Ave, Temperature, Deg F 530.8 |
B0S Flow, gpm 85,000 li
f Coure Bypass Flow, % e
Feference Design FAH -.50 l
teference Design Axial Shape +.55 Casine ]
OHF Correlatian SACMV |
Statistical DNBR Limit .40
IH'F ‘ Design DNBR Limit 1.85
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Table &-4. Flow Ancmaly Peaking Penalties

| g The following penalties are applied to the Catawba Maximum Allowable
T Total Peakiny Limits t= account for the RCS flow anamaly. The

f--' penalties app.y to all peak magnitudes.
*'" L Position Penalty
o
pr 0.01 1.5
- 0. % et
g 0.2 1.2
r 0.3 0.9
= 0.4 8.6
R 8.5 0.3
T 0.6-1.0 2,0
"ml".H ‘

e
. ‘ '

I

i I" [
i
R
i
E

6-5
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product core inventories, changes in the thermal-hydraulic analysis
results, as well as changes in the duse analysis methodology.

. Rsactar coolant pump shaft saizure (locked rotor)
Singie rod withdrawal

Rod 2jection

L ol

! ALl -of cthes above dose analyses are described in Sectiom 2 of this
S report.,

{1 . Catawba | Cyale 7 reload core physics paramete:s ware ftound o be

1. bounded by the ascident analysig assumptions for all accidents which
g are senzitive Tl core physSics parameters, thus demonstrating

i conservative resalts far the operation ¢f Catawba 1 Cycle 7.
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§. PROPCEED MODIFICATIONS 79 LICENETNLG BASIE DKCUMENTS

Revigions to the Techanita, Specifitations and Core Cpersting Limits
Repoit (COLE) ¥ = been (ropozed for Cycie 7 operation to accommodatuy
the ‘nfluence oi he Oycle T Coie design on power peaking reactivity.
an.; -untrol Jod worthg, The Technical Specaficaticn i.mits and COLR
litr) o8 dis0 refledt charges in reicad analysgis methodeivgy heginning
with thiz core,  The Cysie 7 design analysis basig ingludes a low-
leakage tuel cycle design and a mixed core contaidning both BaW Mark-Bw
and Gestinghouse OFA fuel assemblies.

A cycle specitic powser distribution analysis of the final core design
was conducted to generate the fIlAI) limita for the Overpower AT and

Overtemperat urs AT trip functions and the Limiting Conditions for
Jperaticn icontrol bank inserticn and axial flux di"ferencel. The
f181) limits pressrve the centerline fuel melt and steady-stare DNBR
limits. The Limiting Condit: sns lor Operstisn preserve the maximum
allowables LOUA and initial condition DNB peaking limits, ejected sod
worth reactivicy limitg. and the shutdown margin reactivity limit,
These limits were developed based cn the NRC-approved methodology
described in Esference 7. A peaking penalty for guadrait power tilt
was taken in the analysis fo that the resulting limits accommodate
FJuadrant p.ver tilt ratios up to a value of 1.02.

The naximam allowable LOCA peaking limits sk in Figure 4 of the COLR
are based cn the EWFC ECCE evaluation (Refern. s 13 and 14). A
composite ¥iZ limit was develuped based on born large and small bDreak
analyses. Ceparate composite limits applicable to Mark-Bw and OFA fuel
were used in the power distribution analysis, and are specified in the
COLR. These limits were used directly in determination of the —ontrol
rod ingertion and axial flux difference operating limits given in
Technical Spacifizarions 3.1.3.6 and 3.2.1. Technicai Specification
3.2.2 provides the nuclear heat flux hot channel (Fp) peaking limig.

The initia. congdition [NE maximum allowable peaking (MAF) limits shown
in Table 4 o¢f the COLR are hased on core reference design peaking
factors. The MAF limjits provide allowable combinations of peaking
factore that preserve DNBR performance equivalen (o the design power
distribution for & limiting loas of coclant flow transient., The
initial condiviun MAPs are used as described in Reference 7 to
calculate UNE peaking marging for determinaticn of the control rod
position and axial flux differenc+ sperating limits given in Technical
Specifications 3.3.3.6 and 3,2.1, Technical Specification 3.2.3

provides the nuclear enthalpy rise hot channel [Fpy) peak. g limit.

The methodology for surveillance for r ¢ (:ore hou channel peaking
factors ié described in Reference 7. .2 this appsication of the
methodology. peaking margin calculations are performed -/henever an
incore flux map .- taken for surveillan~: monitoring.

Specificatricns . 1.2 and 4.2.3 bave | -itten in a form that
provides this . -ility, and the pa «"# . § required by this
application of cugre monitoring aré p oo o' in the COLR. The core
operating limits are provided in the - Jperating Limits Report, in

accordance with NRC Generic Letter B88-.6 and Technical Specification
6.9.1.9. Table #-1 lists the Technical Specification changes reguired
far Cy=is 7. and +@se hanges are identical to those guhmitted in the

K-l




approved MoGuire & Cycle 8 reicad report (Reference 17), except those
identified Ly an asterisk i Table 8-1, Tlable 8-2 liats the changes to
the Core Jperating Limive Rerort, These changes are being supmitted to
the NRC under isparate cover:. Parameters related t©o monitoring the
cora power distyibution are l¢fined in Reference 7, and are used by the
plant computsr software. Tiize parameters will be supplied foy
inciugicn in (e COLR.

Basad on the analysis and raigiong to the Tachnical Fpecificarions and
COLR described in this repor:. Cycle 7 of Catawna Unit ! wiil operate
withan the 1UCFR 50.46 ECCSE sscaptance c¢riteria. The following pages
sentain the reguired Techn:t:l 3pecification revisions and the '
reavigicneg to the COLR,

K.2




Table 8-1 Techaical Specification Changes

) 2.1.1 decreased Fay for Mark-BW tuel
g 3.2 decreased Foy for Mark-8w fuel
o ' re?oved power range neutron flux aegative rate reactor
L trp
”-“ * removed Tocal Allowance, € value, and Sensor Error
L terms
I. 31301 inclnded all accident analyses that would requiire
B reevaluation in the event that one full length RCCA is
- inoperable
b 3/4.2.3 changed Frn methodology to reflect Duke nomenclature
e guantified survelillance requirements
A 3/4.2.3 changed Fay methodology to reflect Duke nomenclature

guantified gurveillance regquirements

corrected action item regulrement

3 fl ‘ 02 . 5
L 2/4,3.3.1 removed power vange neutron flix negative rate reactor
- P trip
'y removed items associated with RTD Bypass System
3/4.3.3.2 increased low steam line pressure g *point
increased feedwater igcvlation respo.«e time
increased steam line isclation regponse time
* removed Total Allowaace, 2 walue, and Bensor Error
terms
! removed items associated with KTD Bypass System
bt * removed steam line pressure dynamic compensation
& 1/4.9.1.2 changed reactor coolant loop cperation reguirement
+/4.4.2.1 * increased pressuricer safety valve lift setpoint
~o tolerange
. 3/8.8.¢.2 * increased pressurizer safety valve lift setpoint
g tolerance
QB T LS e changed re?uired cold leg accumulator baron
1 ' CONCentration
fﬁ' 3/4:56.2 changed ECCS pump suwrveillance réquirements
it 1/4.6.2 * reduced allowable primary to secundary leakage rate
N /8,63 * changed ‘eedwater isclation valve, main steam
L = isolation valve, and main steam isclation bypass valve
g ot stroke time from 5 seconds to Not Applicable,
N C3/4.9.1.4 increased main steam line isclation valve stioke time
L IIII' .
LN 6,9.1.9 . reflected change to DPC core operating limit
Bk, : methodology

Ly ¢ The proposed Teéchnical Specification change was not-included in the
! - approved McGuire 2 Cycle 8 reload report, Referance 17.
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31/4.1.2.%

3/id.2.1

3/4.2.2

37/4.2.3

Table #-2 Core Operating lLinits Report Changes

Reacrintisn of Chaaae
revised safety bank insertion
limits to reflect & minimum rod
withdrawal limit of 222 steps and
a maximum rod withdrawal limit of
230 steps

revised control bank ingertion
limits to reflect a minimum rod
withdrawal limit of 222 steps and
a maximum rod withdrawal limit of
230 steps

revised AFD limits for Cycle 7
operation

revised for Cycle 7 cperatinn to
reflect a change in the heat flux
hot tnannel factor Fn methodology
revigsed for Cycle 7 operation to

reflect a change in the nuclear
enthalpy rise hot channel factor

Fpy methadology
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SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS

—— e

2.2 LIMITING SAFETY SYSTEM SETTINGS
'REACT R TRIP SYSTEM INSTRUMENTATION SETPOINTS

2.2.1 The Reactor Trip System [nstrumentation and Interlocks Setpoints shall
be set consistent with the Trip Setpoint values shown in Table 2.2-1.

APP&;QAlILLTYz As snown for each channel in Table 3. 3-1
AQTION:

a. With a Reactor Trip System [nstrumentation or Interlock Setpoint
less conservative than the value shown in the Trip Setpoint column
but more conservative than the value shown in the Allowable value
Column of Table 2.2-1, adjust the Setpoint consistent with the Trip
Setpoint value.

b, With the Reactor Trip System [nstrumentation or Interiock Set..int
less conservative than the value shown in the Allowsb'e Vaiues
-, column of Table 2.2+1, githers
L’€1‘+€i/'1. Adjust the Setpoint consistent with the Trip Setpoint value ;
{ of Table 2.2-1 and determine within 12 hours that Equation 2.2-1
S was satisfied for the affected channel, or o

i a————— S =

S e ————
©e———————— ——

b4 ﬁoclan the channe! inoperable and apply the applicable ACTION
statement requirement of Specification 3.3.1 until the channel
is restored to OPERABLE status with its Setpoint adjusted
consistent with the Trip Setpaint value.

. CP—_

Equation 2.2-1 IL+R+S<cTA
LE t where:
.
i 7= The value from Column Z of Table 2.2-1 for the affected channel,
~ R 2 The "as measured” value (in percent span) of rack error for the
affected channel,
‘ § = Either the "as measured” vaiue (in oercent spun) of the sensor
| error, or the value from Column 5 (Sensor €rrur) of Table 2.2-1
for the affected channel, and
. TA = The value from Column TA (Total Allowance) of Table 2.2-1 for
\ the affected channe!.
| e ——— — -
CATAWBA - UNITS 1 & 2 2-3 i
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= IABLE 2.2-1 {Lontinued)
; REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINIS
: Telete | 101AL SENSOR
- ALLOWANCE ERROR
.3 FUNC. iONAL UNIT (i Ay (s) IRIP SETPOINI ALLOWABLE VALUE
wy
vo 1213 Steam Generator Water
we
o Level Low Low
a  Umit 1 1% i4. 2 1.5 »>17% of span »15 3X of span from
from 0% to 30X 0% to 30X RTP*
RIP* incressing increasing linearly
linearly to to >38 IX of span
> 40 0% of span from 30 to 100X RIP*
from 30% to 100%
s RIP*
"
o b. Unit 2 1.8 1.7 2.0 >36.8% of narrow  >35 1% of narrow
range span range span
I® M. lndervoitage - Reactor 8.57 0 1.0 »17% of bus >16% {5016 volts)
= Coutant Pumps voltage (5082
volts) with a
o 6. 7s response time
83 /145  Underfrequency - Reactor 4.0 0 1.0 >56 4 H- with a 559 Mz
; Coolant Pumps 0 2s response time
4 /SK6.  lurbine irip
z a4 Stop Vaive Ed NA N A NA »550 psig >500 psig
o Pressure Low
nf&. b. Turbine Stop Valve NA N A N.A »1X open 1% open
A Closure
§ /oM. Safety Injection Input - KA N A NA NA N A
: from ESF XN e
B e

"ETP - RAILD THERMAL POWER
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o TABLE 2.2-: (Continued)
g REACTOR IRIP SYSTEM IIS“!“NHHDI IRIP SETPOINTS
: lete | 101 SENSOR | ‘
o ALTOWANCE ERROR
2 FUNCTIONAL UNIT T - () _ IRIP SETPOINT ALLOWABLE VALUE
: 1738 Reactor Irip System
Interlocts
R
- a. Intermcdiate Range N A NA N A 1 x 101" amps 6 x 10-'" amps

Neutron Flux, P-5§

b. low Power Reactor Trips |
Block, P-7 |

1) P-19 input N A N A <10% of RiP* <12.2% of RIP*
2) P-13 input N A N A <JOX RIP* lurbine <12 2% RIP* lurbine
Impulse Pressure Impulse Pressure
fquivalent fquivalent
¢. Power Range Neutron NA N A <4H% of RIP* <50 7% of RIP*
Flux, P-8
x d. Power Range Neutron N.A NA <698 of RIP* <J0% of RIP*
— Flux, P-9
e. Power Range Neutron N A NA »10% of RIP* »1.8% of RIP*
Flux, P-10
f. Power Range Neutron N.A N.A <10%X of RIP* <12.2% of RIP*
Flux, Not P-10
g. furbine lmpulse Chamber NA N A <JOX RIP* Turbine <12.2% RIP* lurbine
oh Pressure, P-13 Impulse Pressure Impulse Pressure
g . Equivalent Equivalent
{ /L!
'&T‘ﬁ 359 Reactor Irip Breakers N A N A N A N A M A
~~
. -
§§ 120 Automatic Trip and N.A. NA N A N A N A
- o Interlock ilogic
o - o . .
T T ®ui = RATED THERMAL POWER it T
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Tg, 15
]
. e
1+ l.s
tg

B3 (7 (o) - 71 % (P - P - fi(aD))

Measured AT by Loop Narrow Rangz RIDs;

lead- lag compensalor on measured Al,

Time constants utilized in lead- lag compensator for AY, 1, = 12 5,

Lag compensator on measured AT,

Time constant utilized in the lag compensator for AT,
indicated A7 at RATED THERMAL POWER,
0.-02401/°F;, 0.031&3

The function generated by the lead-iag compensator for l
dynamic compenseiion;

Time constants utilized in the lead-lag compensator for !
s =4 s;

Average temperalture,

Lag compensator on mearured l“

Time constant utilized in the measured l‘vg lag compensator,
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TABLE 2.2-1 (Cont inued
IABLE HOTATIONS (Continued)

NOTE 1. (Continued)

1 < 59 8°F (Nominal lavg aliowed by Safety Analysis),
K, 00818, . 00 1414

P = Pressurizer pressure, psig,

P’ = 2235 psig (Nominal RCS operating pressure),

S = laplace transform operator, s-',

and f,(al) is 2 function of the indicated difference belween top and bottom detectors of the
power-range neutron ion chambers; with gains to be selected based on measured instrument
response during plant STARTUP rests such that:

’3?9/ 30/,
(1) For g, - q between -22°5% and ﬁ/ﬂ

f,(a1) = 0, where g, and are percent KATED THERMAL POWER in the top and bottom
t b

halves of the core re.pectively, and 9 * 9, is total THERMAL POWER in percent of
RATED THERMAL POWER, |
AL .39 9 7
(ii) for each percentAthat the magnitude of 9 "9 is more negative than -22.-5% the
Al Trip Setpoint shall be automatically reduced by ] I51X of W
THERMAL POWER; and 307 )
" +3.0%
(1ii) For each percentklhat the magnitude of q " @ is more positive than -6-5X, the Al Irip

Setpoint shall be automatically reduced by 1.641X for Hait {1 and 2 4148 for mt 2
of tts-vatue at RATED THERMAL POWER 23 Ve
aT,

NOTE 2: The channel's maximum Irip Setpoinl shaii not exceed its computed Irip Selpoint by
more than 31 0% fer-Hait 1 and 338 for art 2.
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Attachment |

and f5(41) 18 a function of the indicated differen:: between top and

- bottom detectors of 2 power-rvange neut' on ion champers; with gaing to
be selected rased on measured instrument response luring plant startup
tests auch that:

{i) for g, - 3, between -35% and +354 AI; f;(AI. = 0, where 1, and

sre percent FATED THEFMAL FOWER in the top and tsttom halves &f the

e respestively, and e * Qy, 15 total T L POYER in percent of
RATED TREEMAL FOUER:

-; f‘ 14i)  for each percent Al that the magnitude of g, - 3, is more
- negative than -!5% AI, the AT Trip Setpoint shail z# automstically

' reduced by 7.0% of AT ; and

(414)  for each percent AI that the magnitude of g, - qy is mere

R posizive than +35¢ AL, the AT Trip Setpoint shall te automatically

L reduced by 7.0% of AT
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TABIE 2.2.°1
) REACTOR TRIP SYSTEM INSTRUMENTATION IRIP SEIPOINIS
1 o~ s i ————— S —— ER———
» ( 101AL SENSOR .\ ,
& ALLOWANCE EXROR elete
. PUNCTIORAL UNTY (18) 4 {s) IRIP SETPOINT ALLOWABLE VALUE
G I Manual Reactor Irip N A N A N A N A N A
:7*‘ Powe: sange, Neutroa Flux
" a  High Setpoint /.5 5.92 0 <1093 of RIP* <110 9% ol RIP*
we b. low Setpoint 83 5.92 0 <25% of RIP* <21 1% of RIP*
a i Power Range, Neutron Fiux, 1.6 6.5 0 <5% of RIP* with <6 3% of RIP* with
High Positive Rate a time comstant a time constant
> 2 seconds > 2 seconds
i Power Range, Neutvon Flux, i 6 0.5 0 <5% of RIP® wilh <6 3% of RIP* with
High Negative Rat. a time constant a Lime constant
»2 seconds »2 seconds
. Intermediate Range, 17.6 8.4 o l <25% of RIP® < 31X of RIP*
L Neutron Flux
':: . Source Range, Neutvon Flux i7.6 10 0 <10° cps 1.4 x 10 cps
Overtemperature Al 6 98 for 1.0 for 2.12 for See Note 1 See Note 2
. Unit 1 and Unmit 1 and tUnit 1 and
o 8.9 for 7.3 fer 2.1 for
Unit 2 Unit 2 Unit 2
4 Overpower Al 4.9 1.24 1.7 See Note 3 See Note 4
4 Pressurizer Pressure-low 40 2.3 3.5 »1945 psig >1938 psig***
1 Pressurizer Pressure-iligh 1.5 G6.71 0.5 <2385 psig <2399 psig
11 Pressurizer Water fcvel-High 50 2. 18 1.5 <92% of instrument <93 B of instrument
- span span
? 12 Reactor Coolant Flou Low 2.9 1.48 0.6 »90% of loop B8 9% of loop
- &:; \ minimum measured  minimum measured flow
™ ——— f'o".

D — —— ———————
—— ——— —

*RTP = RAVED THERMAL POWER
**loop minimum measured flow = 96,900 gpm (Unit 2), 96,250 gpm (Unit 1)
“**lime constants utiliz.d in the iead-lag controller for Pressurizer Pressure-low are 2 seconds for lead

and 1 second for lag. (nhannel calibration shall ensure that these time constants are adjusted to these
values.

L3y
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IABLE 2.7-1 (Continued)
REACTIOR IRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

ke [ 10 se@
| e \e AL L DWANCE ERROR
FUNCTIONAL UNILT (in) l (s) IRIP SETPOINT ALLOWABLE VALUE
I3 Steam Generator Wate: ‘1\
level Tow Low \
a  Umit 1 | 17 14.2 LS >17% of span >15 3% of span from
| from 0 to 30% 0% to 30X RIP™
RIP* increasing incveasing linearly
Tineariy te te >38 3% of span
» 40.0% of span from 3UX to 100X KIP*
from 303 to 100%
RiP*
b Umit 2 11.8 1.7 2.0 »3b 8% of narrow »35 1% of narrow
range spar range span
A4 Undervoitage - Reactour 8.57 g 1.0 »17% of bus 264 (SUd6 veils)
- Coolant Pumps voltage (5082
volts) with a
G 7s response time
15 underfrequency - Readtor 4.0 0 1.0 >56. 4 Hz with a >55.9 Wz
Coolant Pumps 0.25 response time
1o lurbine Inip
a  Stop Valve EH N.A NA N A >550 psig >500 psig
Pres ure Low
b Turbine Stop Valve N A NA N.A 1% open ~1% open
Closure
17. Safety Injection Input N " N A N.A N A N A

o 1o -

*RIP - RATED TakimAL POWI K
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o [ABLE Z.2-1 (Continued)
> REACTOR TRIP SYSTEM INSTRUMENTATION TRIF SETPOINTS
g .
: Tye \etef 1010 SENSOR ‘
3 - AL T OWANCE ERROR |
2 UNCTIONAL UNIT Lany 2 (5) IRIP SEiPOINI ALLOWABLE VAL UE
% . ~ |
.. 18 weacter Trap Systca ‘
Inteviocks
“ L
i a. Intermediate iange N A NA N A sk ox 10T amps 6 x 16-17 amps
Neutron Flux, P-6
b. low Power Rea: tor Trips
Block, P-7
1) P-10 input N A N A NA t <10% of RiP* <12.2% oi RIP*
& 2) P13 input NA NA  NA | CJ0% RIP* lurbine  <12.2% RIF* lurbine
ol Impuise Presswre  Impulse Pressure
vy tquivalent fguivalent
c. Power Kange Noulvon N A N.A N A <48% of RIP* <50 2% of RiP*
Flux, P-B
* 4. Power Range Noutron N A NA HA | bY% of KIP* < J0X of RIP*
< Flux, P-9
e Power Range Noulron ’ N A NP NA »10% of RIP® »1 8X of RIP*
. Flux, P-10
t. Power Range N vwiron N.A N A N A < 10X of RiP* <12.2% of RiP*
Flux, Net P-10
_ g. lurbine lmpul ¢ Chamber N A N.A N.A <10% RIP* Turbine <12.2% RIP™ lurbine
* Pressure, P-13 lmpuise Pressure  Impulse Pressure
& tquivalent Equivalent
% i9. Reactor Irip Breaiers N.A NA  NA [ NA N A
-
§ 20 Autematic Irip and N A NA  NA NA. N A
: Interlock logic
1 et

ARIP = RAIED THIRMAL PUWCR T —



UIMETT 2.

> TABLE 2.2-1 fCont tnue:
5 ATions
E NOTE 1: OVERTEMPERATURE Al
" 1+ 1,S 1 - + S ' ’ /"
< N e e H e A LR A o2 (RS SO b R WU S IR NET
=
: Where: al = Measured Al by Loop Narrow Range RIDs
- ¢
£ % -.-::g = lead-lag compensator on measur +d AT,
t;, 12 = Time constants utiilized n lead-lag compensator for af, 1, = 1! s,
=13s;
i—%~‘:§ = lag compensator on measurdd Al
x i3 = Time constant utilized in the lag compensator for AT, 1, = O,
v Al = Indicated AT at RATED THERMAL POWiR,
K, = 1.38,
= K, = 0.02401/°F,
%-—:—%‘é = The function generated by the lead-lag compensator for T
s dynamic compensation; g
Ig, g = liu constants utilized in the lead-lag compens<alor for l avg’ 1q =22 5,
=4 s;
;t I = Average temperature, °F,
8& TO!T.‘S = lag compensator on measured l“g;
?a
;;§ { = Time constant utilized in the aeasured l“g lag compensator, 14 = 0,
"o
~
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NOTE 1:

NOTE 2.

UNITT 2

TABLE 2.2-1 ;Coalimed)
PABL | ontinued)

{Cont inued)
| < 590 8°F (Neminal 'avg allowed by Safety Analysisy,
K, 0 001189,
P = Pressurizer pressure, psig,
P’ = 2235 psig (Nominal RCS operating pressure)
S = laplace transfore operator, s ',
and [,{a1} 15 a function of the indicated difference between top and boltos detectors of the
power-range neutron icn chambers; with gains to be selected hased on measured instrument
respense during plant STAETUP tests such that:
(i) fFor q " 4 between -22 5% and -6 5%,
f,(al) = 0, where q and q, are percent RATED THERMAL POWIR in the top and bottem
halves of the core respectively, and q *q, is total THERMAL PONER ic percrnt of
RATED THERMAL POWER,
ar
(ii) tur each percentAthat the magnitlude of L " is more negative than -22 5%, the
Al Trip Setpeint shall be automatically reduced by 3 (51X of ﬂfgrt_hrm
T RMAL PORER, anc -
AT
(i) for each percentathat the magnitude of G4 "9, is mere positive than -6 5%, the Al Irip
Setpoint shail be automatically reduced by 643 for Hnit | and 2 1141 for Unit 2
of
LT,
Ihe channel’s maximum Trip Setpeint shali not exceed its computed Irip Setpoint by

more than 3-0% fer-Unit—i-end 1 31X for -Uait-2
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2.1.3 REACTCR £22f (#:8 UNIT 1

The restrizizcns of this Jafety Limit prevent overneating of the fuel ang
sossible clgaainr -erfaration «nich would resuls in the release of fission
SrOGUCSS $2 the rsacisr ¢solant. .VQ?"‘,QI:‘“‘:Q of the fuel ¢ asaing 's preventes
Sy restricting f.2’ :Icerstien 13 «ithin the P..;eate seiling regime wnere Lo
heat transfer cze-“'zient 15 large awa the ¢! a*a*ng surface temperature is
slightly above 1-e c:alant saturation tamperature.

Cperation e::.e the upper coungary € the nucleate boiling regime f*u'a
result in excess: e :'adaing :emocrstures because of the onset of Zepartur
from nuclieate 2c: "~z (ONB) ana the resyitant snarp reguctisn in heat :rans‘ef
coefficient. ONB "¢ 20t 2 airoc"y measuratle parameter curing operation ang
therefore THESMAL “CWER and Reactor Coolant Temperature ang Pressure nNave oeen
related to ONB :t--zugn the BWCMY correlation. The BWCMV ONB correlation nas
been developes %: :c-~ecict the ONB flux ang the loccaticn of ONB for axially
Jniform andg nonunifsre neat flux gistributions. The iccal INB heat flux ratis,
(DNBR), is definea a3 the ratio of the neat flux that would cause ONB at a
particular core "scaticn %0 the local heat flux, and is ingicative of the
margin ts ONB.

The ONB zes';- zasis is as follows: there must te at ‘east a 35X
probability that <=e minimum ONBR of the limiting roa during Congiticon I ana
Il events is greatar~ *han or equal to the ONBR 'imit of the ONB correiation
being used (the ZwCMV correlation in this application). The correlation ONBR
limit is estab)is~eq zased on the entire applicable exo.rwmcnta] data set such
that there is a ::% u-ooanility with 98X confidence that ONB wiil not occur
when the minimum ZNBR ‘s at the CNBR Timit.

In meeting =-'s ZJesign basis, uncertainties in plant ccerating parameters,
syciear ang trermz cairameters, fuel fabricatieon parameters, and the BwCMV
ONB correlatizn z-¢ cansidered statistically suen that there s at least a 35%
confidence that e a:nimum ONBR for the limiting rog is greater than or equal
to the DNBR init. -e uncertainties in the adbove parameters are used to deter-
nine the plant CNER Lscertainty. This ONBR uncertainty 1s used to establish a
design ONBR vaiue ~n1ch must De met in plant safety analyses using values of
input parameters « LUt uncertainties.

The curves ¢ Figure 2.1-1 show the loct of points of THERMAL POWER,
Sagessr Soglang Socetm orassure a2 Svarige tamgerasire tilce WniEh Lhe
.aiculatc: ONBR i3 nc iess than the Jesign ONBR vaiue, or tne average enthaipy
at the vessel ex1t ‘s less than the enthaipy of saturated lfquid.
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Where 2 is e fraction of RATED THERMAL POWER.

»
£
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These 1imi2:=g #eat flux ccngitions are nigner than those calculatea for
tne range of 27 zantrol roas fully withdrawn to the maximum allowable control
rod fnsertion assuming the axial power ‘mbalance is within the 'imits of the
. (81) functic~ 3¢ the Cvertemperature AT trip., when the axial power imbalance
is not within <=2 tslerance, "e axial power ‘mpalance effect on the Cver-
semperature AT “-=10s will reguce the Setbeints to provide srotecticn consistent
«ith core Safet, . mits.

2.1.1 REACTOR CZRE (FOR UNIT 2)

The restrizticns of this Safety Limit prevent overheating of the fuel ana
possible clagai~g perforaticn wnich would result in the reiease of fission
orecucts %o the -~=2actir csolant. OJverneating of the fuel clacding is prevented
sy restricting “.ei cceration t3 within the nucleate 2¢iling regime where the
seat transfer z:cefficient s large and the cladding surface temperature 1s
slightly above <"& c:ioiaot saturation temperature.

Operaticn zzcve the upper doundary of the nucleate boiling regime could
~esult in exces:s ve cladding temperatures because of the onset of departure
‘»on nucleate ::*““c (ONB) ang the resultant sharp reduction in heat transfer

soafficient. °N8 ‘3 not @ girectly mclsuraale parameter cuyring cperation and
.ncr.fore THERMAL :‘hER ang Qeac::r Coolant Temperature ang Pressure nave Deen
~reiated to ONB :~rsugn tuc wRB-1 ..rre-at‘cn The wRB-1 CNB correlation nas
seen develeopea *: sredict the ONB i'ux ana the lccatien of ONB for axially
Jniform ang nonunt®srm neat llx atstrisutices.  The incal "NB reat “lux ratio
(ONBR), is mefi-ec as the ratic of the heat flux that would cause ONB at 2
particylar core ‘ccation to the local heat flux, and is indicative of the
margin to ONB.

The ONB cesign basis is as follows: there must be at least a 35%
probability that the minimum ONBR of the Timiting rod during Conditien I ana
Il events 1s greater tnan or equal to the ONBR 1imit of the ONB correlation
seing used (the ~"8-1 correiaticn in this applicaticn). The curreiation ONBR
limit is cstanl*‘~ea based on the entire applicadble experimental data set such
that there is a 35X procability with 9=x confidence that CNB will not occur

nen the Mimie = CUBR fe oar sma INBR Timie

o
[ 5
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TABLE 3.1-1

A%CXDENT ANALYSES RE%UIRING REEVALUATION
N i UL'-LE ROD

Rod Cluster Control Assembly Insertion Characteristy -

M soperat en
Rod Cluster Control Assembly u4fo§+'n-out

Loss of Reactor Coolant from Small Ruptured Pipes or from Cracks in Large
Pipes Which Actuates the Emergency Core Cooling System

Major Seconcary Coolant System Pipe Rupture

Rupture of a Control Reud Drive Mechanism Housing 'Rod Clus control
Assembly Ejection)

K.0K

CATAWBA - UNITS 1 & 2 3/4 1-16
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LFEY

POWER DISTRIBUTICN LIMIT
SURVEILLANCE RECUIZEMENTS (Continued) f

(3a) wWithin 1§ minutes:

(1) Centrel the AFD to within new AFD Timits that are
getermineg Dy:

{3y
reduced “QLR‘ ’
3 8 Al 4
(AFD L‘m“)nogltive n 0 Limit nogat‘«e
min
. nW i Marganop] absolute value
3
reduced COLR"
{ LI X \ . '
{AFD “'M1t’posltfvc = (AFD L’m"’:os1tavc
P T T min
~{PSLGE!:E§3 * Harg'nﬂpJ sbsolute value
min |
where Margin is the minimum margin from
4.2.2.2.c.1, 3hd

(2) within 8 hours, ~eset the AFD alarm setpoints to the
mogifiea limits of 4.2.2.2.¢c.2.3, or

(8) wmply with the ACTION requirements of Specification 3.2.2)
A =ind the minfaum RPS Margin of all locations examined in
4 2.2.2.c.1 above. If any margin is less than zero, then the
‘ollow\ng action shall be taken:
Wdithin 72 hours, reduce the K; value for QTAT by:

(4) ) , min .
K, adjusted = K, - [KSLOPE* / x Margin Rps,absolutu value

min
wners MARGIN 3PS is the minimum margin from 4.2.2.2.¢. 1.
T |

ktA+\QQ ‘L\g wmargin v\o\a‘\\ou - 4,22, | above oa
O.«ﬁ\ouun.‘.* b\, \_g\'\\c_\q FQ 1 QXCLIDIIG ;+5 Lm#

(z)Dofined and specified in the COLR per Specification 6.5.1.8.

(4 - . A
‘K, value from Table 2.2-2.

CATAWBA - UNITS 1 & 2 3/4 A2-5 520 Apencoe . -No.- g6 (UAiE-3)- |
Amenement No—30-£ntt-2)—



5y of least e

d. SExtraceiating : nt)measurements o 31 Iffective Full
Power J3ys Deyond the most recent measurement ang 7

v L op
"F.(X,¥.I7 (extrapclated) (X,¥,21  (extrape)

I v

v L RPS

-

:FQ(X.*.-4 (extrapolated) > [ o Y,2]  (extrapel

.

"
-
>

gither 2¢ the following acticns shall 2¢ taken:

X

1. F (X, Y.2) shall be increased by 2 percent cver that specified in
472.2.2.3, and the calculations of 4.2.2.2.~ repeated, cr

2. A movable incore detectar power distribution map shall be
cotained, and the calculations of 4.2.2.2.¢c.1 shall be performed
no later than the time at which the margin in 4.2.2.2.¢c.1 is
extrapolated to be equal to zero.

e. The limits in Specifications 4.2.2.2.¢c and 4.2.2.2.4d are not applicapie

in the f2llowing core plane regions as measured in percent of core
height from the bottom of the fuel:

1. Lower core region from 0 to 15X, inclusive.
2. \Upper core region frem 85 to 100X, inclusive.
4.2.2.3 when a fu'l cure power distributicn map is taken for reasons owner

than meeting the reguirements of Specificaticn 4.2.2.2, an overail FQ"(X,Y,Z)

shall be ceterminea, then increased by 3% to acsount for manufacturing
tolerances, further increased by 5X to aczount for measurement uncertainty,
and further increased by the radial-loccal peaking factor to obtain a maximum
local peak. This value shall be compared to the limit in Specification 3.2...

of Fy 3z the initial flux map taxen after -saching
equasisrium conditions 13 1ot required since the wnitial f£lux aap
agstac.ishes -e pageline measurement £or future trsnding. Alsc,
sxtzapolaticn «f F; limics are not valid for core .scaticns that were
spevisisly roaded, °r for core logatisns that were previously witiin
=2% =22 the c2re ralight 300Ut 118 dGMANG position 52 =he rod Tiv.
_-—-—“"'—‘-'_—-—___’"
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for Specification 4.2.2.2
Attacizent 1
!

[ (FIIX.Y.00) (extrapolated) 2 (Fi{X.¥.I)]™ (extrapolated), and
i
._“ .1__:_
| PEEIE
o
_‘-IFJ-‘.
"‘_o;‘ F rapclat . , i
o F; trapolated)

.
r" |
~ sither of the following actions shall be taken:

=
o
I E‘V_‘
-. :—_ :I
o
.
S
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POWER DISTRIBUTICN LIMITS
3/84.2.3 NUCLEAR ENTHALPY RISE HOT CHANNEL “ACTOR FaM(X Y)
LIMITING CSNOITICN FIR QPERATICON

3.2.3 F . (X.¥)snall te limited by imposing the fsllowing relationship:
b

AH* Leo
o o [ugnon)]
™
where: :.-.:Q(r*) = the MBASU B0 r3273] DEAKe "B btiiimiiiting

Lo ¥

[:‘.:.r‘@(\.ﬂz the maxiTum allowanle ragial ouk@ as defineg

in tne&(.OLR)_
APPLICABILITY: MODE 1. (UNIT 1) ™ CORE OPERATING LIMITS REPORT
ACTION:

with FA”(X,V‘ exceeqing its limit:
. Within 2 =ours, reduce the allowable THERMAL POWER from RATED THERMAL

1
POWER at least :m‘ ) for each 1% that F&@(x,!) exceeds the 'imit, and
b. Within & hours either:
1. Restore FAHRY(X,Y) to within the 1imit of Specification 3.Z.3 for
RATED THER! POWER, or
2. Reduce the Power Range Neutron Flux-sigh Trip Setpoint in Table

2.2-1 at 'east RRHX for each 1% that Fal q(x.Y) exceeds that limit,
ane

c. Within 72 hours of initially being cutside the limit of Specificaticr.
3.2.3, either:

3. Restore FARRYX.Y) to within the 1imit of Specification 3.2.3 for
RATED THERMAT POWER, or

2. Perfsrm tne following actions:
feN
(a) Reducs the OTAT ¥, term in Table 2,2-1 by at least TRH' °
for each 1X that F (X,Y) exceeas the 1imit, and

(b) Verify through incore mapping that FA.MQ(X,Y) i{s restorea to

BNAL °OWER allcwed &)
ACTION 2. or reduce THERMAL POWER tc less than 5X of RATED
THERMAL POWER within the next 2 hours.

. ——————

Breduction required to cumpensate for
providea in the COLR per
e h-\'ﬁ'\s Urr.sp.cn':\m‘\’m 3.2.33
2 . : ]
( )'mu is the amount,of OTAT X, setpoint regucticn required to compensate for
each 1X that FiME(X,Y) exceeds the limit of Specification 3.2.3, previded

T - B S s » "
in the LULX cer cceciricalivn B.3.4.9.

each 1% that FAMR (X, Y) exceeq

(*JRRH 1s the amoungt.cf THERMAL PO
Specificatien 6.&.1.9.

8-3a
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POWER DISTRIBUTICN (I wI™s

LIMITING CONDITION 732 GPEZATION

ACTION (Continuea

d. Identif, anc correct the cause ¢f the out-c¥-limit camgition prise
O ingcreasing -EEMAL ,-nEx above the reguces THERMAL POWER limit
requirec Dy ACTICN a. and/or ~5.2., avove: sudsequent POWER OPERA-

TION may oracess srovided that ‘Lﬂes{\ Y) 15 demonstrites theaysa
b bt wo Bewcy, b= € wild1n Che imMIt speCIfied 10 the LR
prior t2 exceeging the following THERMAL POWER levels

1)  50% of RATEI THERMAL POWER,

2) TSR or RATED THERMAL POWER, and

3) within 24 heurs of attaining greater than or equal to 95%
of RATED THERMAL POWER.

SURVEILLANCE REQUIZIMENTS

4.2.3,1 The provisicns of Specification 4.0.4 are not agplicable.

4.2.3.2 FAHES(X,YL snall be avaluated to cetermine whether 7 _{X,Y) is wiwain
: : X AH
its 1imit by:

a. Using the movable incore detectors to cbtain a power distribution
map at any THERMAL POWER greatar than 5% of RATED THERMAL POWER.

b. Measuring =;HQS(1.Y) according to the following schedule:

Pricr %2 cperation above 75% of RATED THERMAL POWER at the
eginning of 2ach fuel cvgle, ang the eariier of:

2. At Teast cnce per 31 Effective Full Power Days, or

3. At eacn time the QUADRANT POWER TILT RATIO inaicated by the
excore Jeteciors is normalized using incore cdetector
measurements.

¢c. Performing the following calculations

1, For each location, calculate the X margin to the maximum
allowabie gesign as follows:

x;-' Margﬂa’ = 1 -’ FA@(X Y) x lacx

[ﬁfAHg)(x t:lT“

No acaitional uncgrtainities are required for F g
DQCAJSQTE_HES x.Y) cludes uncertainties.

Uit

CATAWBA - UNITS 1 & 2 3/4 A2-8 .
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UNIT 1

POWER DISTRISUTICN LIMITS

LIMITING CONDITICN FOR QPERATION

ACTION (Contiauec

2. Fing the minimum margin of all locations examinead in 4.2.3.2.¢.1
acove. If any margin 1s less than zero, .::mol with ::.9.-\‘? CN
~y~ . - . - v
szuirement of $ ec £4 cgt. fon 3.2.3x Qs i EF“(xy\] is the
Samé€ as

xtFaBC ating th e'TwoWﬂﬂeasurements to 31 Effective Full ™\

Power [ays Deyond the most recent measurement and 1¢:

-

FanR” extrapolated) > FAHR™ (extrapolated)

eitner cf A following actieons shall be taken:

. & “ 1 :

8 FARR (X,Y) snal) be increased by 2 percent over that soec:fied
in 4,.2.3.2.a, and the caiculations of 4.2,3.2.¢ repeated. or

A movatle incore detector power distribution map shall de
Jbtained, and the caiculations of 4.2.3.2.¢ shall be perfarmed
no later than the time at which the margin in 4.2.3.2.¢ is
extrapolated to be equal to zero.

=
o

[
REP\IAK wi‘““ A'H'aciauen-l- l
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for Specaification 4.2.3,

Attachment i:

Extrapolatine '4) ar least two messurements to 31 Effective Full
Puwer Days beyond the moest recent measurement and i€

FLiX. ¥ lextrapolated) 2 (FuiX,YX1)™"™ lextrapclated)

reg FRix. ¥)
C P (X, YT

extrapd ated)

either of the following actions shall be taken

FLIX,¥ shall be increased by i percent over that specified
in 4.2.3,2.a, and the calculations of 4.2.3.2.c repeated, or

A moable incore detector power distribution map shall be
attainéd, and the calculations of ¢.2.3.2.¢c shall be

partormed no later than the time at which the margin in

4.2.3.2.¢ is extrapolated to be equal to zero,

d.
478 IILZK} s
s I
2‘

irT)

Extrapolation of Fi. for the initial flux map taken aftsr reaching
equilibrium conditions 18 not required since the initial flux map
establishes the baseline measurement for future trending.

B-16
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POWER DISTRIBUTICN

JNLT

MITS

3/84 2.8 ONB PARAMETERS

LIMITING CONDITICN FOR QPERATION

3.2.58 The fallowinn ONB reiated paraneters shall be maintairea within the
limits shown on Tacie 3.2-1:

0.

c.

Reactcr Cic ant System 7

-

avg’

Pressurtzer “ressure,

Reactzr °

APPLICABILITY: MOD

ACTION:

CATAWEBA -

selant System Total Flow Rate.

E 1. (Unit 1)

With eitner of the parameters identified in 3.2.%a. and b. above
exceeaing its 'imit, restore the parameter %3 withir its limit

within 2
THERMAL ©

With the

hours or reduce THERMAL POWER to less than X of RATED

OWER within the next 4 hours.

cempination of Reactor Coolant System total flow rate and

THERMAL POWER within the region of restrictea cperaticn specified 2n

Figure 3.
High Trip

[ e |

2-1, within & hours reduce the Power Range Neutron Flux-

Jetpoint t2 below tha nominal setpeint by the same amount

(% RTP) as the power reduction reguired by Figure 3.2-1.

With tne compinaticon of Reactor Coolant System tota! flow rate and

THERMAL *

en Figure

1. With
a
-\
c)

UNITS 1 &

OWER within the region of pronibited cceration snecifiea

3.2*1;

-

in & hours either:

“estore the campination of Reactor Coolant System total
flow rate ang THERMAL POWER to within the region of
permissidle cperation, or

s | : . -~ . - - -
2 »aw Aha camminantan ad PN e . - -
EUTTE Sng Siteinstsa o Nasaea e @ile wyd Bl v e

flow rate and THERMAL POWER to within the raedon of
restricted operatisan and comply with actiif!EZ)abovl, or

teduce THERMAL POWER to lees than 50X of RATED THERMAL
POWER ang reduce the Power Range heutran Flux - High
Trip Setpoint to less than cr equal %o 55% of RATED
THERMAL POWER within the next 4 hours.

2 /4 A2-13

-Anencment No. g (Unit 1)
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TABLE 3.3
REACTOR TRIF SYSTEM INSTRUMENTATION

HCTIONAL UNIT

Manual Reactor lrip

Power Range, Neutron Flux
a. High Setpoint
b. lLow Setpoint

Power Range, Neutron Flux
High Positive Rate

o

Power Range, Neutron Flux,
High Negative Rate -

- e ———————————

intermediate Range, Neutron Flux

Seurce Range, Neutron Flix
a. Startup
b. Shutdown

Overtemperature Al
Four Luop COperation

Uverpower Al
Four Loop Operation

Pressurizer Pressure-low

MINIMUM
TOTAL NO. CHANNEL S CHANNELS
OF CHANNELS 10 TRIP  OPERABLE
b-, l ;,
2 ] 2
K] 2 3
4 2 3
4 2 3
4 4 3
2 1 2
2 1 2
2 1 2
4 2 3
4 2 3
4 2 3

APPLICABLE

-+

18, 2

284
3, 4%, 5

UNIT

bnt ’
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FUNCTIONAL UNIT

10
(‘

.

jo

3z

il

ix

13

A5,

4

16

S

M

b

Pressurizer Pressure-High
Pressurizer Water Level-High

Reactor Coolant Flow-lLow
a. Single Loaop (Above ¥P-8)

b. Iwo Loops (Above P-7 and
below P-8)

Steam enerator Water
tevel-~Low-Low

Undervoltage-Reactor Coolant
Pumps (Ahove P-7)

Underfrequency-Reactor Coolant
Pumps (Above P-7)

furbine Irip
a. Stop Valve EH Pressure
- Low
b Turbine Stop Valve Closure

Safety Injection Input
from ESF

TABLE 3.3-1 (Continued)

TOTAL NO.
OF CHAMNELS

4

3

3/ loop

1/ loop

4/stm
gen

4-1/bus

4-1/bus

Lot

CHANNEL S
10 TRIP

2
2

2/Voop in
any oper-
ating loop

2/1o0p in
twe oper-
ating loops

2/stm gen
in ary
operaling
stm gen

2

REACTOR TRIP SYSIEM INSTRUMENTATION

MINIMUM
CHANNELS APPLICABLE
OPERABLE MODES
3 1, 2
2 1
2/1oop in 1
each oper-
ating loop
2/ \oop 1
each oper-
ating loop
3/stm gen 1, 2
each
operating
stm gen
3 1
3 1
3 1hEaH
1 Wil
2 i, £

U T

Gaa

11
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FUNCTIONAL UNIY

1718

16 14

19 20.

Reactor Trip System interlocks

a.

b,

o

Intermediate Range
Neutron Flux, P-6

Low Power Reactlor
Irips Block, P-7
P-16 Input
or
P-13 Input

Power Range Meutron
Flux, P-8

Power Range Neutron
Flux, P-9

Powei Range Neutron
Flux, P-10

Power Range Neutron
Flux, Net P-10

Turbine lmpulse Chamber
Pressure, P-13

Reactor Trip Breakers

Automatic Irip and laterlock

Legic

TABLE 3 3-1 (Continued)

REACIOR TRIP SYSTEM INSTRUMENTATION

TOTAL NO.
OF CHANNELS

NN N

NS

CHANNEL 5
10 TRIP

T T |

MINIMUM

CHANNEL S APPLICABLE

GPERABLE MODES ACTION
2 JEH 8
3 1 8
2 i 8
3 1 8
3 1 g
3 1 8
B 1, 2 8
2 1 8
2 1, 2 9
2 3%, &, 5 10
& 9
2 3%, &, 5 10
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TABLE 3.3-1 (Continued)

TABLE NOTATIONS

*0Only if the Reactor Trip System breakers happen *0 be in the closed poesition
and the Control Rod Orive System 1s capable of rod withdrawal.

A%Comply with the provisions of Specification 3.3.2, for any portion of the
channel required to be OPERABLE by Specification 3.3.2.

##Below the P-6 (Intermediate Range Neutron Flux Interlock) Setpoint.
##M¥Below the P-10 (Low Setpoint Power Range Neutron Flux Interlock) Setpoint.
###¥#Above the P-9 (Reactor Trip on Turbine Trip Interiock) Setpoint.

ACTION STATEMENTS

ACTION 1 - with the number of QP:RABLE channeis one less than the Minimum
Channels OPERABLE reguirement, restore the incperablie channel
t0o OPERABLE status within 48 hours or be in at least HOT
STANDBY within the next 6 hours.

ACTION 2 - with the number of OPERABLE channels one less than the Total
Number of Chanrels, STARTUP and/or POWER OPERATION may proceed
grovided the following conditions are satisfied:

4.

The inoperable channel is placed in the tripped condition
within & hours,

The Minimum Channels OPERABLE requirement is met; however,
the inoperable channel may be bypassed for up to 4 hours

for surveillance testing of other channels per Specification
4.3.1.1, ana

Either, THERMAL POWER is restricted to less than or equal
tc 75% of RATED THERMAL POWER ana the Power Range Neutron
Flux trip setpoint is reduced to less than or equal %o
85% of RATED THERMAL POWER within 4 hours; or, the
QUADRANT POWER TILT RATIO is monitored at least once per
12 hours per Specification 4.2.4 2.

ACTION 3 - witn the number of channels OPERABLE one less than the M:nimum
Channels OPERABLE reguirement and with the THERMAL POWE: level:

a.

o

Selow the P-5 (Intermegiate Range Neutron Flux [nteriock)
Setpoint, restore the inoparable channel to OPERABLE
status crior to increasing THERMAL POWER above the P-§
Setpoint; or

Above the P-6& (Intermediate Range Neutron Flux I[nterlock)

Setpoint but below 10% of RATED THERMAL POWER, restore the
inoperable channei to OPERABLE status prior to increasing

THERMAL POWER above 17X of RATED THIRMAL POWER.

CATAWBA - uMNITS 1 & 2 1/8A3-5 . Amencment Nosi-tUnre—13

s Angnament-No 4t (Uait 2}



ACTION 4

ACTION S
ACTION &

ACTION 7
ACTION 8

ACTION 9

ACTION 10

ACTION 11

SATAWBA - UNITE

UN+ | |

TABLE 3.3-1 (Lontinued)

ACTION STATEMENTS (Continuec)

with the numoer of OFERABLE channels one less than the Minimum
Chennels CPERABLE reguirement, suspend all upeérations involivirg
positive reactivity changes.

Celete

with the number of OPERABL' channelis one less than the Total
Number of Channeis, STARTUP and/or POWER OPERATION may proceed
provided the foilowing consitions are satisfied:

a. The inoperaple channel is placed in the trippes condition
within & hours, and

b. The Minimum Channels OPERABLE requirement s met: however,
the inoperadle channel may be bypassed for up to 4 hours
for surveillance testing of othar channeis per
Specification 4.3.1.1.

Delete

with less thanr tne Minimum Number of Channels OPERABLE, within
1 hour determine by observation of the associated permissive
status light(s) that the i1aterfock is in its required state

for the existing plant condition, cr apply Specification 3.0.3.

with the numper of OPERABLE channels one less than the Minimum
Channels OPERABLE requirement, be in at least HOT STANDBY
within 6 hours; nowever, one channel may be bypassea for up to
2 hours for surveillance testing per Spacification 4.3.1.1,
orovided the otnher channel is OPERABLE.

Witk the number of CUPERABLE channels one less than the Minimum
“hannels QOPERABLE regquirement, restore the inoperapie channel
to OPERABLE status within 48 hours or cpen the Reactor trip
preakers within the next hour.

Witn the numbe~ of OPERABLE channe s less than the Total Number

of Channels, ocperation may continue provided the inoperable
channels are placed in the tripped condition within € hours.

142 1/4A3-8 «
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REACTOR TRIP SYSTEM

UNCTIONAL UNLT
Manual Reactor Irip
Power Range . Meulyoa Flux

Power Range, Neutvon Flux,
High Posltive Rate

7 Pouer Range Neutvon Flux,
ngh Negative Iate

;5‘ lnuler-emate Range . Neutron Flux
& Source Range, N=ution blux
5
Z. Overtemperature al
. Overpower Al
. -’7
g Pressurizer Pressure-low
W Pressurizer Presswe-High
q
1 Pressurizer Water tevel High

10

uUrT T |

ABLE 3 3-2

—— e

INSTRUMENTA L ION RESPONSE TIME

RESPENSE T IME
N A

<05 second*

RIS |,
T pede
< 0.5 second® B
| N A
N A

<« WaM. seconds* ‘
< ag™ seconds® |
< 2 seconds
< 2 seconds

N A

‘Neutron detectors are cxempl from response time testing. Response time of the neutron tlux signal portion
of the channel shall be measured from detector output or input of first electronic component in channel
—#hpphicable upon-delelicu of RIB Hypass System - I



2% T SLINN - VBMYLYD

B-Eyp/t

4 i

{2 ¥Ef) 67 oN Fuewpueny
{1-3440)- 5€ -oN ruBuDUSEY

1ABLE 3.3-2 (Continued)

REACTOR TRIP SYSTEM INSTRUMENTATION RESPONSE TIMES

FUNCTIONAL UNITT

12
'

17.
1é

17
19
P

9

Low Reactor Coolant | low

a Single Loop (Above P-8)
b. Two Loops (Above P-7 and below P-8)

Steam Generator Water level-lLow |ow

a. Uanit 1
b. Unit 2

Undervoltage-Reactor Coolant Pumps
tnderfrequency-Reactor Coolant Pumps
Turbine Trip

a. Stop Yalve EH Pressure-low
b, Turbine Stop Valve Closure

Safety Injection Input from ESF
Reactor Trip System Interlocks
Reactor irip Breakers

Automatic Trip and Interlock Logic

RESPONSE TIME

”

IAlA

| A

z zz

> »

i
1

N W

second
second

.5 seconds
.0 seconds

5 seconds

.6 second

> >

>

VT T

{
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REACTOR

TABLE & 3-1

—a.

TRIP SYSTEM INSTRUMENTATION SURVEILLANCE REQUIREMENTS

UKL LIONAL UNIT

P
<

Manual Reactor Irip

Power Range, Neutron Flux
a. High Setpoint

L. lLow Setpoint

3 Power Range, Neutron Flux,
, High Positive Rate
e T Lo e S - ~
kdgle .
N Power Range, Neutron Flux,
. High Negative Rate
5 Intermediate Range,
4 Neutron Flux
f’ Scurce Range, Neutron Flux
1 Overtemperature Al
b
¥ Ove, power Al
-1
: Pressurizer Pressure-low
W Pressuvizer Pressure-High
<
H Pressurizer Water Level-High
12
: Reactoer Coolant Flow !l ow

CHANNE |

CHECK

N_A.

N.A.

N.A

W

e

ANAL DG
CHANNEL
L HANNE L OPERATTONAL
CALIBRATION  TLST

N A N A

{2z, 4), 5]

M(3, 4),

Q(4, 6),

R(4, 5)

R(4) *

R(4) M

R(4) M

R(4, 5) S/U(1; .M

R(4, 5) S/U(1),M(9)

I3 M

R M

i M

R M

R M

[} M

P

ACTUAT ING
DEVICE
OPERATLONAL
TESt

N.A.

ACTUATION
1OGIC TES!

MODES FOR
WHICH

SHRVE IL L ANCE
IS REQUIRED

B 2.0, 9N B0




IABLE 4.3-1 {Continued)

&3
E REACIOR TRIP SYSTEM INSTRUMENTATION SURVEITLEANCE REGUIREMENTS
$ TRip
. ANALOG ACTURTING MODLS FOR
< CHANNE L DEVICE Wit
5 CHANNEL  CHANNEL OPERATIONAL CPERATIONAL ACTUATION  SURVFIL:ANCE
G HUNCIIONAL UNIT VIECK  CALIBRATION  TESI TS LOGIC TEST 15 REQUIRED
we Lsf Steam Generator Water level- S R{13) M N A N A R
N 12 Low-Low
14 Undervoltage - Reactor Coolant N A R N A M N.A 1
1% Pumps
J& Undertrequency - Reactor N.A R N A M N A 1
14 Coeclant Pumps
e )6 furbine Irip
@ /s a. Stop Valve EM Pressure N A R N A S/U(1, 10) N.A 1#
e ~ lLow
b furbine Step Valve Closure N.A R N A S/U(L, 10) N.A. 1%
5 M. Safety Injection Input from KA. NA N A RAR N A 1, 2
16 ESF
. Reactor Irip Systia Interlocks
I7 a.  Intermedi.te Range
Neutron Flux, P-6 N A R(4) [ N A N A 2Hu
b low Power Reactor
Trips Block, P-7 N A R(4) M(8) N A N A 1
c. Power Range Neutron
Flux, P-8 N.A K.4) M(8) N A N A i
d.  low Power Range Neutron
Flux, P-9 NA. R(4) M(B) N.A. NA 1

AT-Fruft St oN YUStIDUBY

** This surveillance need not be performed until prior to entering STARTUP following the Unit 1 first
refueling.
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TABLE 4.3-1 (Continued)

REACTOR TRIP SYSTEM INSTRUMENTATION SURVETLULANCE REQUIREMENTS

IRIP
ANALOG ACTUATING MODES FOR
CHANNE | DEVICE WHICH
CHANNE L CHANNEY OPLEATIONAL OPERAT TONAI ACTUATION  SURVLE 1L ANCE
FUNCTIONAL UNIT CHECK  CAUIBRATION  TESL ST LOGIC TEST 15 REQUIRID
18 Reactor Trip System Interlocks (Continuec)
17
¢ Power Range Heulron
Fiux, P-10 N A R(4) M(8) N A N A 1
t. Power Range Neutron
Flux, Not P-10 N A R(4) ‘(8) N A NA 1, 2
g. lurbine Impulse Chamber
Pressure, P-13 N A R M(B) N A N A 1
;z.‘ Reactor Trip Breaker N A R A NA. M(7, 11 NA 1, 2, 3%, 4%, 5%
=/ &
2200 Automatic Trip and Interlock N.A N A H A NA w(7) R 2. 3%, %=

19 togic



(1)
(2)

(3)

(4)
()

(8)

(7}

(9)

(10)
(11)

(12)
(13)

UNTZ T

TABLE 4 3-]1 (Continued)
TABLE NOTATIONS

Only 1f the Reactor Trip System breakers happen to be closed and the
Control Rod Drive System is capedple of red withdrawal.

Adove ?-9 (Reactor Trip on Turbine Trip Interlock) Setooint.

Below P-6 (Intermediate Range Neutron Flux Interlock) Setpnint.

Below P-10 (Low Setpoint Power Range Neutron Flux Interlock) Setpoint.
If not performed in previcus 7 days.

Comparison of calorimetric to excore power indication above 15% of RATED
THERMAL POWER. Adjust excore channel cuins consistent with calorimetric
power ‘. absolute difference is greater than 2X. The provisions of
Specification 4.0.4 are not applicable for entr, into MODE 2 or 1.

Single point comparison of incore to excore axial flux ° fference above
15% of RATED THERMAL POWER. Recalibrate if the absolute difference 15

greater than or equal to 3%. The provisions of Specification 4.0.4 are
not applicabie for entry into MODE 2 or 1.

Neutron detectors may be excluded from CHANNEL CALIBRATION.

Detector plateau curves shal)l be obtained, evaluated and compared to
manufacturer's data. For the Intrrmediate Range and Power Range Neutron
Flux channels the provisions of Specification 4.0.4 are not applicable
for entry into MODE 2 or 1.

‘ncore - Excore Calibration, above 75% of RATED THERMAL POWER. The
provisions of Specification 4.0.4 are not applicable for entry into
MODE 2 or 1.

Each train shall be tested at least every 62 days on a STAGGERED TEST
BASIS.

with power greater than or equal to t~e interlock setpoint the reguired
ANALOG CHANNEL OPERATIONAL TEST shall consist of verifying that the
intericck is in the reguired state by observing the permissive status
Tight.

Monthly surveillance in MODES 3%, 4* and 5* shall also include verifi-
cation that permissives P-6 and P-10 are in their required state for
existing plant conditions by observatisn of the permissive status light.

Setpoint verification is not appiicable.

At least once per 18 months and following maintenance or adjustment of
the Reactor trip breakers, the TRIP ACTUATING DEVICE OQPERATIONAL TEST
shall include independent verification of the Undervoitage and Shunt
trips.

Jeieteq

For Unit 1, CHANNEL CALIBRATION snall ensure that the filter time constant
associated with Steam Generator water Level Low-Low is adjusted to a value
less than or eqgual to 1.5 seconds.

X.ax

CATAWBA - UNITS 1 & 2 3/443-12 _Amendment No. 49 (Uit 1)

~Amenament No. 42 (Unit 2)
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FABLE 3.3-1
REACTOR IRIP SYSTEM INSTRUMENTATION

MINIMUM
TOTAL NO. CHANNEL S CHANNEL S APPLICABLE
FUNCTIONAL UNIT OF CHANNELS 1O TRIP  OPERABLE MODES  ACTION
1 Manual Reactor Trip P 1 2 1, 2 1
2 1 2 3%, 4%, 5t W0

2. Power Range, Neulron Flux

& High Setpoiut 4 2 3 1, 2 2

b low Setpoint 4 2 3 1448, 2 2
3. Power Range, Neutron Flux 3 é 3 ', 2 2

High Positive Rate
4. Power Range, Neutron Flux, K 2 3 3 2 2

High Negative Rate
5. Intermediate Range, Neutron Flux 2 1 2 iwiw, 2 3
b Source Range, Neutron Flux

a.  Startup 2 1 2 2HR 4

b, Shutdown 2 1 2 b P P 10
o Uvertemperature Al

Four Loop Operation 4 2 3 i; & 6
8. Uverpower Al

Four Loop Operation 3 2 3 3 2 6
9. Pressurizer Pressure iow 4 2 3 1 o**
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fABLE 3.3-1 (Continued)

REACTOR TRIP SYSTEM INSTRUMENTALION

E-Eab/¢

(%%

19 9N IUSWDUIWY -

{1 3tun) B9 oN FJUSEPUMY -

2 atun)

MENTMUM
TOTAL NO. CHANNELS CHANNEL S APPLICABLE
FUNCTIUNAL UNIT UF CHANNELS 10 TRIP OPERABLE MODES ACTION
10, Proessurizer Pressure-High 4 2 3 S 6** |
11, Pressurizer Water Level-High 3 2 2 1 6 '
12, Reacter Coolant Flow-lLow
a. Single Loop (Above P-8) 3/ loop 2/loop in 2/loop in i 6 ‘
any oper- each oper-
ating loop ating leop
b, Iwe Loops (Above P-7 and 2/1oop in 2/ loop 1
below P-8) two oper- each oper-
ating loops ating loop
13 Steam Generator Water 2/stm gen 1/stm gen 1, 2
tevel--Low Low in any each
operating operating
stm gen stm gen
14, Undervoltage-Reactor Loolant 2 3 1
Pumps (Above P-7)
15 Underfrequency-Reactor Cootant 2 3 1
Fumps {Above P-7)
i lurbine Trip
a. Stop Valve EH Pressure 2 3 #5058
- Low
b Turbine Stop Valve Closure 4 1 innny
17, Satety Injection Input
from ESF 1 2 1, .
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TABLE 3.3-1 (Continued)

REACTOR TRI® SYSTEM INSTRUMENTATION

2 % T SLIND ~ yRMYLYD

p-EQ/C

14°%

MINIMUM
TOTAL H0. CHANNEL S CHANNELS APPLICABLE
FUNCTIONAL UNIT OF CHANNELS 10 TRIP OPERABLE MODES ACTION
18. Reactor Trip System laterlocks
a. Intermediate Rance
Neutron Flux, P-6 2 1 2 JHH 8
b. Low Power Reactor
Trips Block, P-7
P-10 Input 4 2 3 1 8
or
P-13 Input Fe 1 2 1 8
L. Power Range Neutron
Flux, P-8 4 2 3 1 8
d.  Power Range Neutron 4 2 3 1 8
Flux, P-9
€. Power Range Neutron
Flux, P-10 4 2 3 1 8
f. Power Range Neutron
Flux, Not P-10 4 3 4 1, 2 8
g. Turbine Impulse Chamber
Pressure, P-13 2 1 2 1 8
19, Reacter Trip Breakers 2 1 Pa 1, 2 9
2 1 2 3. 4%, 5 10
20. Automatic Trip and Interlock 2 1 2 3, 2 9
Logic 2 1 2 3%, 4=, s5* 10




TABLE 3.3-1 (Continu~d)

TABLE NOTATIONS

®*0nly if the Reactor Trip System breakers happen to be in the closed g3sition
and the Control Rod Drive System i5 capable of rod withdrawal.

**Compiy with the provisions of Specification 3.3.2, for any portion of the
channel required to De OPERABLE by Specification 3.3.2.

##Below the P-6 ‘Intermediate Range Neutron Flux Interiock) Setpoint.
###Below the P-10 (Low Setpoint Power Range Neutron Flux Interlock) Setpoint.
###¥Above the P-9 (Reactor Trip on Turbine Trip Interlock) Setpaint.

ACTION STATEMENTS

ACTION 1 - wWith the number of OPERABLE channels one less than the Minimum
Channels OPERABLE requirement, restore the inoperable channel
to OPERABLE status within 48 hours or be in at least HOT
STANDBY within the next & hours.

ACTION 2 - with the number of OPERABLE channels one less than the Total
Numper of Channels, STARTUP and/or POWER OPERATION may proceed
provided the following conaitions are satisfied:

a. The inoperable channel is placed in the tripped condition
within & hours,

b. The Minimum Channels OPERABLE requirement is met; however,
the inoperable channel may be bypassed for up to 4 hours
for surveillance testing of other charnels per Specification
4.3.1.1, ana

A Either, THERMAL POWER is restricted to 'ess than or egual
to 75% of RATED THERMAL POWER and the Power Range Neutron
Flux trip setpoint is reduced to less than or equal to
85% of RATED THERMAL POWER within 4 hours: or, the
QUADRANT POWER TILT RATIO is monitored at least ance per
12 hours per Specification 4.2.4.2.

ACTION 3 - wWith the number of channels OPERABLE one less than the Minimum
channeis OPERABLE requirement and with the THERMAL POWER level:

a. Below the P-6 (Intermediate Range Neutron Flux Interlock)
Setpoint, restore tne innperable channel to OPERABLE
status prior to increasing THERMAL POWER above the P-6
Setpoint; or

B. Above the P-6 ([ntermediate Range Neutron Flux Interlock)
Setpoint but below 10% of RATED THERMAL POWER, restore the
inoperable channel to OPERABLE status prior to increasing
THERMAL POWER above 10% of RATED THERMAL POWER

CATAWBA - UNITS 1 & 2 3/483-5 832 Anengment NoLs(Uait 1)
Amenament, No i twhil ) -



TABLE 3.3-1 (Continued)

ACTION STATEMENTS (Continued)

ACTION & - With the number of OPERABLE channels one less than the Minimum
Channels OPERABLE requirement, suspend all operations invoiving
positive reactivity changes.

ACTION & - pelete

ACTION & - with the numper of OPERABLE channels cne less than the Total
Number of Channels, STARTUP and/or POWER OPERATION may nroceed
provided the following conditions are satisfied:

4. The inoperable channel is placed in the tripped condition
within & hours, and

b. The Minimum Channels CPERABLE requirement is met; however,
the incperable channel may be bypassed for up to 4 hours
for surveillance testing of other channels per
Specification 4.3.1.1.

ACTION 7 - Delete
ACTION 8 - with less than the Minimum Number of Channels OPERABLE, within
1 hour determine by observation of the associated permissive
status light(s) that the interlock is in its required state
for the existing planrt condttion, or apply Specification 3.0.3.
ACTION 3 - with the number of QOPERABLE channels cne less than the Minimum

Channels OPERABLE requirement, be in at l'east HOT STANDBY
within & hours; however, one channel may be bypassed for up %o
2 nours for surveillance testing per Specification 4.3.1.1,
provided the other channel is OPERABLE.

ACTION 10 - with the number of OPERABLE channels one less than the Minimum
Channels OPERABLE regquirement, restore the inoperable channe!
Lo UPERABLE status within 48 hours or open the Reactor trip
breakers within the next hour.

ACTION 11 - with the number of OPERABLE channels less than the Total Number
of Channels, operation may continue provided the inoperable
channels are placed in the tripped ¢ondition within © hours.

R.51 R
CATAWBA - UNITS 14 2 3/483-6 Amendmant No. 3Rt 1}

_Amenament Ne- Fxiumrt 2
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IABLE 3 3-2 (Continued)

CTOR TRIP SYSTEM INSTRUMENTATION RESPONSE TIMES
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TABLE 4.3-1
REACTOR TRIP SYSTEM INSTRUMENTATION SURVEILLANCE REQUIREMENTS

IRIP
ANALOC ACTUAT ING MODES FOR
CHANNE L DEVICE WH.CH
CHANNE L CHANNE | GPERATIONAL OPEIATIONAL ACTUATION  SURVETLLANCE
FUNCTIONAL UNTT CHECK CALIBRATION  TEST TEst LOGIC TEST 15 REQUIRED
1 Manual Reactor Trip N A NA N A H N.A. W M N
2. Power Range, Neutron Flux
a. High Setpoint S D(z, 4), M N.A N A 1, 2
M(3, 4),
(4, 6),
R(4, 5)
b. Low Setpoint 5 R(4) M N A N. A 1wy 2
3 Power Range, Neutron Flux, NA. k(%) M N A N A 1, 2
High Positive Rate
4 Power Range, Neutron flux, N A R{4) M N A, N A 1.
High Negative Rate
5 intermediate Range, S R(%, 5) S/U(1) .M N.A. N A 16K, 2
Neutron Flux
6. Source Range, Neutron Flux S R(4, 5) S/U(1) M(9) N.A. N.A. 204, 2, 4, 5
7 Uvertemperature Al 5 R M N A N.A. 1, 2 '
B. Uverpower Al S K M N A N A P
G Pressurizer Pressure-iow S R M N A N A 1
16. FPressurizer Pressure-High S R M N A N A i, &
11 Pressurizer Water level-High S r M N.A N.A i
17 Reactor Coolant Flow Low 5 K M N A N A 1



. .
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0t1-egh/t

L¥°X

RIiP
ANAL LG ACTEATING
CHANRE § DEVICe
CHANNEL  CHANNEL OPERATIONAL OFT RAT IONAL
FUNCTEORAL URIT CHECK  CAUIBRATION  TEST  TEST
13, Steam Generator Water level~ S R(13) - N2
Low-Low
14. lUndervoltage - Reactor Coolant N A Ly N A M
Pumps
15 Underfrequency - Reactor KA R N A L]
Coolant Pumps
1. lurbine Irip
a. Stop Valve EH Pressure N A R N A SAU(1, 13)
= Low
b. lTurbine Stop Valve Closure N A R N A SAU(l, 10)
17. Safety Injection Input from N A N A N A -
ESF
I8, Reacte Trip System Interlocks
a. Intermediate Range
Neutron ¢ lux, P-6 N.A R(4) M NA
b. low Power Reactor
Trips Block, P-7 P s 4e) M(8) NA
. Power Range Neutron
Flux, P-8 N A K(4) M(8) NA
A low Power Range Neutron
flux. P-9 NA H(4) M(8) N A

TABRL & & A 1 P on® Fo. - 3N
!“ T 9.97z2 LGl inucyuy

—

REACTOR TRIP SYZ .4 INSTRUMENTATION SURVEIL:ANCE REQUIREMEXNTS

ACTUATION
LOGIC 1851

N A

NA.

UNIT 2

MODES FOR
WHICH

SURVE i1 1 ANCE
IS EquUInED

i, 2

i#

i

** This surve:'lance need not be performed until prior to entering STARIUP following the Unit 1 first

refueling.
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TABLE 4.3-1 (Continued)

REACTOR TRIP SYSTEM INSTRUMENTATION SURVETLLANCE REQUIREMENTS

IRIP
ANALOG ACTUATING MODES TOR
CHANME L DEVICE WHICH
CHANNEL  CHANNEL OPERAT TONAL OPERAT 1ONAI ACTUATION  SHRVE TLLANCE
FUNCTIONAL UNTT : CHE CK CALIBRATION  TEST Test 10GIC TEST 1S REQUIRED
I8  Reactor Trip System Interlocks (Continued)
¢ Power Range Neutron
Flux, P-10 N A R(4) #(B) N A N A 1
f. Power Range Neutron
Flux, Not P-10 NA R(4) M(8) N A N.A 1, 2
g lurbine lmpulse Chamber
Pressure, P-13 N A R M(8) N A N A i
19  Reactor Trip Breaker N A N A N A M7, 11) N A 1.2. .9
2T
*20  Automatic Trip and Interlock N A NA. NA NA M(7) 1, 2, *, &, 5

logic
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(1)
(2)

(3)

(4)
($)

(8)

(7)

(8)

(12)
(13)

CATAWBA - UNITS 1 & 2
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TA 4 3~ Continued

TABLE NOTATIONS

Only 1€ the Reactor Trip $,stem breakers happen Lo be closed and the
Control Rod Drive System is capable of =od withdrawa).

Above P-9 (Reactor Trip on Turbine Trip Interlock) Setpaint.

Below P56 (Intermediate Range Neutrom Flux [nterlock) Setpoint.

Below P-10 (Low Setpoint Power Range Neutron Flux [nterlock) Setpoint,
If not performed in previcus 7 days.

Comparison of calorimetric to excore power indication above 15% of RATED
THERMAL POWER. Adjust excore channel gains consistent with calorimetric
power 1f absolute difference is greater than 2X. The provisions of
Specification 4.0.4 are not applicable for entry into MCDE 2 or 1

Single point comparison of incore to excore axial flux difference above
15X of RATED THERMAL POWER. Recalibrate if the absolute difference is
greater than or equal to 3X. The provisions of Specificatinn 4 0.4 are
not applicable for entry iato MODE 2 or 1.

Neutron detectors may be excluded from CHANNEL CALIBRATION.

Detector plateau curves shall be obtained, evaluated and compared o
manufacturer s data. For the Intermediate Range and Power Range Neutron
Flux channels the provisions of Specification 4.0.4 are not applicable
for entry into MODE 2 or 1.

Incore = Excore Calibration, above 75% of RATED THERMAL POWER. The
provisions of Specification 4.0.4 are not applicacle for entry into
MODE 2 or 1.

Each train shall be tested at least every 62 days on a STAGGERED TEST
#°s1s.

With power greater than or egual to the interlock setpoint the required
ANALOG CHANNEL CPERATIONAL TEST shall consist of verifying that the
interlock is in the requirea state by observing the nermissive status
Tight.

Monthly surveillance in MODES 3®, 4%, and 5* shai) also include verifi-
cation that permissives P-6 and P-10 are in their required state for
existing plant conditions oy observation of the permissive status light.

Setpoint verification is not apulicable.

At Teast once per 18 months and following maintenance or adjustment of
the Reactor trip breakers, the TRIP ACTUATING DEVICE OPEXATIONAL TEST
shall include independent verification of the Undervoltage ana Shunt
trips.

Deleted

For Unit 1, CHANNFL CALIBRATION shall ensure that the filter time constant
associated with Steam Generator water Leve)! Low=Low 15 adjusted to a vaiue
less than or equal to 1.5 saconds.

R-59
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INSTRUMENTAT 1EN

"5

3/8 3.2 ENGINEESED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATIZN

LIMITING CONDITION FOR OPERATION

3.3.2 The Engireerea Safety Features Actiaticn System (ESFAS) instrumentation
channels and interlocks shown in Table 3.3-3 shall bLe OPERABLE with their

Trip Setpoints set consistent with the values shown in the Trip Setpoint
column of Table 3.3+4 ang with RESPONSE TIMES as shown in Tadble 2.3-8

APPLIEAQILIYY: As shown in Table 2.3-3
ACTION:

2. wi*t. an ESFAS Instrumentation or Interlcck Trip Sotpoint trip less
aenrarvative than the value shown in the Trip Setpoint column byt
more canservative than the value shown in the Allowable value column
of Tadle 3.3-4, adjust the Setpoint consistent with the Trip Setpeint
value

B, wWith an ESFAS Instrumentation cr Interiock Trip Setpoint less
conservative than the value shown in the Allowable values Column of
Table 3.3-4, etsher:

T\t ' - e
Lele f R Adjust the Setpsint consistent with the Trip Setpoint value of
‘ Table 3.3-4, anc determine within 12 hours that Eguation 2.2-1
__ was satisfied for the affected channel, or
i Jeclare tne channe! inoperable ana apply the applicable ACTION
statement reguirements of Table 3.3.3 unti] the cnannel is
restored 10 OPERABLE status with its Seipoint agjusted consistent
with the Trip Setpoint value.
I RPT o e — —_ e e
LIE T Equation 2.2-1 IZ+R+S§<TA
where:

7= The value from Column 2 of Table 3.3-4 for the affected channel,

R= Tre "as measured” value (in percent span) of rack error for the
affectec channel,

S = Fither the "as reasured” value (in percent span) of the sensor
error, or the value from Column S (Sensor Error) of Table 3.3-4 for
the affected channel, ang

TA = The value from Column TA (Total Allowance) of Table 3.3-4 for the
affectea channel.

c. With an ESFAS instrumentation channel or interlock inoperable, take
the ACTION snown in Table 3. 3-3.

CATAWBA - UNITS 1 & 2 3/4 3=13%60
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Le THE/T

1R

Delet

PAMCYIONAL UNiEd

I Salety isjection (Reactor Irap,
Phase "A" isolation, teedwaler
fsolation, Contro! Room Area
Ventilation Operation, Auxiliary
feedwater Motor-Oriven Pump,

Purge & txhaust lsolation, Annulus
Ventilatton Dperation,

Auxiliary Building Filtered
Exhaust Opervation, Imergency Diesel
Generator Operation, Component
Cooling Water, Turbive Irip, and
KNuc lear Service Water Operalion)

a Manual luitiatron

b Automat 1c Actuat ton togic
and Actuation Relays

« Contartmment Pressure High
d rressurizer Pressure | ow
v Steam {1 ine Pressure low

2. Conlatmment Spray

a Manual Inttiation

b Automal 1c Actualion loygic
amd Actual ion Relays

C Contatoment Pressure Hligh-High L]f !

R

LRED SAFETY DEATURES ACIUATION SYSTE

| 1o

\
|

N A

N A

87
it 1

46

N A

N A

MIOWANCE (1A) ¢

N A

N A

0 n
14 4

1 3

NA

SENSOR
RROR
(5)

IRIP St iPoint

INSTRUMENTATION TRIP SETPOINTS

N A

N A

< 1.2 pswy

> 1845 paig

» 225 psiyg

y
f 2

B A

N A

«

3 psiy

AIOMABLE VALIR

N A

N A

<« 1.4 psiy
18319 psag

> y)(psng\
744

N A

N A

< 3.2 psryg
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TABIE 3 3-4 (Continued)

INGINELRED __-_[!_“_tgliﬂ g}mllm SYSTEM INSIRUMENTATION TRIP SETPOINTS
10TAL f RROR
FUNCTIONAL UNIT ALLOWANCE (TA) 2 (s) \ IIP SETPOINT  ALVOMABLE VALUE
3 Containment Isolation \
a Phase “A" lsolation
1) Manual Iniliation \ NA NA  NA | NA A
2} Automatic Actualion logic\ N A N A N A J N A KA
and Actua.t.n Relays o e /
3) Saftely lujection See ltem 1. above for all Safety Injection Setpainls amd Aliows.de Values.
b Phase "B lsolation (Muclear T \eX€
Service Water Operaiion} {,- R}
1) Manual initiation \ NA N A NA \ NA NA
2) Automatic Actuation | HA oA N A N A N A
logic and Actualion
Kelays } N
3) Contaimment Pressure 127 an 1.5 | < 3 psig < 3.2 pswg
High-High |
i
¢ Purge and Exhaust isolation | 1
1) Manual lnttiation N A N A N A \\ N A K A
2) Automatic Actualion NA N A NA | NA LA
logic and Actuation /
Relays 8

1) Satety lujection See ltem | above for all Safely Injection Setpoints avd Allowable Values
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TABLE 3 3-4 (Continued)

ENGINEERED SATETY FRATURES ACTUATION SYSTEM INSTRUMENIATION TRIP SETPOINIS

£

N A
N A

0. 71
1.3}
0%

NA

218

1.7

11200 1%
0

SENSOR
t RROR

53

NA
N A

1.5
B.%
t

NA

1.5

2.0

1 2(0.8%)
0.5

Y '
\gxi,,
. i TOTAL
FUNCTIONAL ONIT ALLOWANCE (TA)
4. Steam Line lsolation
a. Manual Initiation N A
b, Automatic Acteation Loyic N A
and Actuation Relays
¢ Containment Pressure-High-High| 12 7
. Steam iLin™ Pressure - low 4.6
€. Steam | ine Pressure- 8.0
Negalive Rzte - High
5. teedwater lIsolaiion
a. Automatic Actuation logic NA
Actuation Relays
0. Steam Generator Water
tevel-High-H.gh (P-14)
1. Umit 1 5.4
2. Umit 2 2.9
c. T. -low 3 o(6.0)
avg
d Doghouse Water [evel-High 1.0
- —
e. Safety Injection

CNIT |\

VRIP SETPOINT

N A
N A

1 psryg
> :ggfpSlﬂ
100 pss

N A

< 82 4% of
NArvrow range
instruaent

span
/7. 1% ot

NATTew rangs
1nstirument

span
> 564°F

11 inches
above 577
floor level

ALLOWABLE VALUE

N A
N A

3.2 psvyy

. BS54 psig™
744
122 8 psi*®

A

B84 % of narrow
range instrument
span

< 78 9% of narrow '

range instrument
span

» 562°4561°F "5,
iZ inches

above 577

ficor level

See Item 1. above for all Safety Injection Setpsints and Allowable Values
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TABLE 3.3-4 (Continued)

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION TRIP SETPOINTS

FUNCTIONAL UNTT

6. Turbine Trip

a. Manua! Inttiation

b. Automatic Actuation

Delete

Logic and Actuation Relays

s Steam Generator Water

Level-High-High (P-14)

1

2.

Unit 1

tnit 2

d. TIrip of A}l Main
feedwater Pumps

e Reactor Irip (P-4)

f. Safety Injection

/. Contaimnment Pressure Control

System

a. Start Permissive

b. Termination

8. Auxiliary Feedwater
a.  Manual Initiation
b. Automatic Actuation logic

and Actuation Relays

T10TAL

ALLOWANCE (1A) 2

N A
N.A.

5.4

21.9

N.A

N A
B e -

 SENSOR

ERROR

_{5)
NA NA
NA NA
218 1.5
1.7 2.0
NA NA
MA. NA

IRIP SEIPOINI

N A
N A

< B2 4% of
narrow range
ns trument
span

< 77 1% of
narrow range
instrument
span

N A

NA

v T §

< B4.2% of narrow
range nstrument
span

< '8 9% of narrow
range jnstrument
span

N A

N A

See Item i. above for all Safety Injection Setpcints and Allowsbie

Values.

D“\ ?,)f,€~

N A
N A

N.A N A
NA N A
N A N.A
N A N A

0.4 psid
0.3 psid

| A

v

< 0. 45 psid
> G.2% psid

N A
N.A
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TABLE 3.3-4 (Lontinued)

CNGIREERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION TRIP SETPGINTS
lAe § SENSGR )
Gel T101AL ERROE |
FUNC L IONAL UNLT ALLOWANC! (iA) 2 {S) \ TRIP SETPOINI  ALLGWABLE VALUE
8 Auxiliary Feedwater (Continued)
¢ Steum Generater \ater , }
tevel - Low-Low f
1) Unit 1 i7 14 ¢ 1.5 > 7% of span > 15 3% of
from 0X to span frem 0% io
30% RYP 30X RIP iacreasing
increasing linearly to
hineariy to > 38 % of span
> 406.0% of from 308 to 160%
span from 308  RIP
to 100% RiP
2) Umit 2 i1.8 1.7 2.0 > 36 8% of > 35 1% of narvew
k‘ narrow range range insirmaent
i span span
4. Safety Injection See Item 1. above for all Safety Injection Selpoinls and Allowable Values.
L e loss-of-Dffsite Power (aa. Y u.AW > 3506 V » 3200 ¥
f. Irip of All Main Feedwater
Pumps N.A NA N A N A N A
g. Auxiliary Feedwaler Suction :
Pressure-Low WE)Z\QJVGZV
1) CAPS 5220, 5221, 5222 |N.A N.A N A > 10.5 psig > 9.5 psig
2) CAPS 5230, 5231, 5232 [N.A N.A. N A > 6.2 psig > 5.2 psig
a. Umit } N A N A N A > 5.2 psiy > 5.2 psig
b. Umit 2 N.A& N A N A > 6.0 psig > 5.0 psig
9. Containment Sump Recirculation
a  Automatic Actuation legic [N.A N A N.A N A N A
and Actuation Reiays
L. Refueling Water ‘torage ‘N.A. N A N A > 117 15 inches > 162.4 inches
Tank Level-low T el

Coinc ideat With " fety
tnjection See Item | above for all Safety Injection Setpoints and Allowelle Values.
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TABLE 3.3-4 {Continued)

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION TRIP SETPOINTS

c——

-

e —————
J——

( SENSOR
De\es“{i TOTAL ERROR
TUNCTIONAL UNTT ALLOWANCE (TA) _£5) 1RIP SETPOINT  ALLOWABLE VALUE
1 toss ¢f Power
a. 4 kV Bus Undervoitage-luss N A N A N.A > 3500 v > 3200 N
of Voltage
b. 4 kV Bus Undervoltage- N A N.A N A > 3685 ¥ > 3BILV
Grid Degraded Voltage
1i. Control Room Area Ventilation
Operation
a. Automatic Actiation Legic
and Actuition Relays | N A N A NA N A NA
b, loss-of-0ffsite Power \N.A. N.A NA | > 3500 V > 3206 ¥
€. Safety Injection See ltel_ lT» 1;;:;01' all Safety Injection Setpoints and Allowabie
Values.
12, Containment Air Return and T \Li‘\—
Hydrogen Skimmer Operation e e , \
a. Manual Initiation N.A. N A N.A NA N.A
b. Automatic Actuation logic N A NA N A N A N.A
and Actuation Relays
¢. Containment Pressure- 12.7 0.71 1.5 < 3 psig < 3.2 psig

High-High U
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ABLE 3 36 (Continued)

ENGINEERED SAFELY LEATURES ACTUATION SYSTIM INSTRUMENIATION TRIP SEIPOINGS

P ——————————

e SENSOR
Dele 10§AL | RROR
FUNCTIONRAL UNTT ALLOWANCE (1A) ! (%) TRIP SETPOINT  ALLOWABIE VALUE

13

Anmsilus Vent i lation Operation

4. Manuai Iniliation N A N A N A N A N A
b Avtomat 1c Actualion logic N A KA N A ’ N A N A
and Actuation Relays S N |
C Safely injection See ltem 1. above for all Safely Injection Setpoinis and Allowable Values.
14 Nuc lear Service Water Operation ‘ c!g,{_{:’_ S S R i 1
a  Manual Initiation { HA N A NA NA N.A
L Automat ic Actuation legic \ N A N A N A N A K2
and Actuation Relays
e loss ol -0ffsite Power LN A M A N A » 3500 vV - 3200 V
d Contaimment Spray ;Jee item 7. above for all Containment Spray Setpoints and Allowable Values.
e Phase "8" lsolation See Item 3. b above for all Phase "8 lselalion Setpoints and Allowabie
Values.
f. Safety Injection See ltem 1 above for all Safety Injection Setpoints and Ailowable Values.
g Suction Iransfer-fow Pit level ‘;Adiw NA - N;~1 >E1. 554.4 ft. >E). 552.9 1L
tmergency Diesel Generator {)&iléL <=

15

Operation (Diesel Building
Ventilation Operation, MNuclear
Sevvice Waler Operation)

d

Manua! Latitation lN.A N A N A N A N A
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TABLE 3 13-4 (Cont tnued)

- —

ENGINCERED SAFETY FEATURES ACIUATION SYSTEM INSTRUMENTATION TRIP SEIPOINIS

e i et

e e e e e e

SENSOR
Telete TCIAL £ RROK
FUNCTIONAL UNIT ALLOWANCE (TA) ¢ (5) IRIP SETPOINT  ALLOWABLE VALlR

i5

1

i

tmergency Diesel Generator
Dpesation (Diesel Building
Ventilation Operation, Nuclear

Service Water Operation) (Continued)

b Automat 1c Actuat ion legic
and Actuation Relays

€ toss-of Oftsite Power

4 Safetly Injection

Auxiliary Building Filtered T\)e‘ﬁ‘“ e

Exhaust Operation
a  Manual Initiation

I Autuvmat 1c Acluation Logic
and Actuation Relays

C. Safety Injection

Diesel Building Ventilalion

N A N A N A N A N A

NA N A NA P L 3500 Vv > 3200 ¥

See ltem. 1 above for alrf;;teﬁly Injection Setpoints and Allowabie Values
NA NA N A] N A NA

N A N A II.A.\ N.A N A

e B e ——

See ltem 1. above for all Safety lnjection Setpoints and Allowable Values.

Operation Le \", J

a Manual Iniliation

b Auvtomat ic Actustion Logic
and Actualion Relays

& fmergency Diesel Leneralor
OUperaton

be
NA NA  NA KA N A
NA N A A NA A

See Item 15 above for all fmergency Diesel Generalor Uperation
Setpoints and Allowable Values.



wmpAdment

PRUrEVR Tt Y SRR |




TABLE i .3-4 (Continuea)

TABLE NOTATIONS

w ‘c’—‘—( e i e i W —— T T T e —— -

[ *Time constants utilized in the lead-lag controiler for Steam Line \
| Pressure-Low are 1, > 50 seconds and 1, < § seconds. Channel calibracion |
\\_~§11 ensure that these time constants are aa]ustoa to these va\ues P

. Sa————————_

*AThe time constant utilized in the rat.-laq cuntrnllcr for Steam Line
Pressure-Negative Rate-High is yreater than or equal to 50 seconas.
Channel calibration shal)l ensure that (nis time constant ‘s adjusted
to this vaiue.

AR, - capie—upon-detettonr of-RID-Bypass Cretem. - ]

CATAWBA - UNITS 1 & 2 U336 Anendneat No. 3 (Uit 1}
Anendment No. -3 (unrt 2}
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TUNCTIONAE UN11

I

Satety Injection (Reactor Irip,
Phase “A" lsolation, Feedwatler
Isolation, Conirol Room Area
ventilatio. Operation, Auxiliary
fevdwater Motor-Dr iven Pump

Purge & fxhaust lsolation, Annulus
Venti - ion Operation,

Auxiliary Buiiding Fiitered

E xhau<* Operation, tmeryency Diesel
Generator Operation, Component
Cociing Water, Turbine Irip, and
Wac lear Service Water Operation)

a Kanuai Inttiation

b Automat 1c Actuation togic
and Actualien Relays

¢ Containment Pressure High
d Pressurilzer Pressare ow
e Steasm | ine Pressure low

- Contarnment Spray

a4 Manual Isitiation

5 Automat ic Actualion logic
and Actuation Relays

C Contartmment Pressure-High-High

GEAL

N A

N A

82
It

4 b

N A

NA

NA

0 71
14 4

N A

N A

0 71

SENSOR

I RROR
5) IRIP SEIPOINT
N A N A
N A N A
15 < 1.2 psig
1.5 » 1845 psag
15 » 125 pswy
NA N.A
N A NA
59 < 3 pswy

-

UMNI T Z0

ALIOWABLE VALUL

NA

N A

1.4 gurg
> 1839 purg

* 6% psagt

N A

N A
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3 Contaiement iselation

a Phase "A" lsolation

i)
2)

1)

Hanual Initialion

Autosat ic Actualion logic

and Actualion Relays

Satety lojection

:

e

1Bt
S ACIUA

3 - — —

folaL

£ 3 34 (Contimied)

TION SYSTEM INSTRUMENTATION TRIP SEIPOINTS

PUSE.

ALIOWANCE (TA) 2

See Itea 1. above fer all Safety Injection Setpoints and Allowable Values.

b Phase “B" lsclation (Nuclear Dc\fj\'e—
Service Waler Operation)

1)

2)

3)

Qlaluu’ initialion

Automat ic Acluat jon
logic and Actuation
Kelays

Centainment Pressure-

High-iHigh

.’

|

c.  Purge and fxbaust Isclatlion

1)
2)

1)

Mannal Initiration
Audomatl 1+ Aclual ion
logic and Actuation
Relays

Safely Injection

NA
N A

S

See jtem |

N.A
N.A

N A
NA

o n

N A

N A

above far all Satety Injection Setpeints and Allowable Vaiues.

SENSOR
£RROR

(5}

N A
KA

i

TR¢P SETPOINI

ALLOWABLE VALDE

Ul 1T 2

NA

faa

>

N A NA
NA KA
1.5 < 3 psig
N A \ NA
N A ’NA

N A

N A

N A

A

1.2 psig
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TABLE 3.3-4 (Continued)

ENGINECRED SAFETY TEATURES ACTUATION SYSTEM INSTRUMENTATION IRIP SETPOINTS

b,\e*e

FUNCTIONAL UNILT

Steam tine [solation

a.
b.

& n

-]

a.

&

Manual Initiation

Automatic Actuation Logic
and Actustica Relays

Containment Pressure-High-High

Steam Line Pressure - Low
Steam {ine Pressure-

Negative Rate - High

. Feedwater Iselation

Automatic Actuation lLogic
Actuation Relays

Steam Generatcr Water
Level-High-Higk (P-14)

1. Umit ]

2. Umit 2

'avg-iow

Doghouse Water Level-High

Safety Injection

1

SENSOR
10TAL i RROR
ALLOWAKCE (TA) 2 (8)
KA. NA. NA.
NA. NA. N A
12.7 0.71 1.5
4.6 1.31 1.5
8.0 0.5 a j
NA N A N.A
5 4 2.18 15
21.9 i7 2.0
4.0(6.0") vizee.n®y 120085
1.0 0 0.5

N T S = R N

IRIP SETPOIMI

UM T

ALLOWABLE Vil

N A
N.A

< 3 psig
> 125 psig
164 psa

N A

< B2 4% ot
narrow range
instrument
span

< 77.3 of
Narrow range
instrument
span

> 564°t

Il inches
above 577
floor level

N A
N &

< 3.2 psiy
+ 694 psig*
122.8 ps**

N A

© BA 2% of narrow
range instrument
span

< I8.9% of narrow ‘
range Instrument
span

:-5633+t56l°0‘{
12 inches

above 577°
floor level

See Item 1. above for all Safety injection Setpoints and Allowable Values
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ENGINEERED SATETY FEATURES ACTUATION SYSTEM INSTRUMENIATION TRIP SETPOINIS

IABLE 3 3-4 (Continued)

Delet€

 SENSOR

{ RROR

4 _5)
N A NA.
NA N A
2.18 1.5
1.7 2.0
NA. NA
NA HA.

IRIY SETPOINI

N A
N A

< 82.4% of
Narrow range
instrument
span

< 17.1% ot
narrow range
instrument
span

NA

N A

vaIT 2

ALLOWABLE vALIR

N A
N.A

< 84 7% of narrow
range instrument
Span

< 18_9% of narrow
range jnstrument
span

N A

N A

See Item 1 above for all Satety iInjection Setpeints and Allowable

T01AL
HUNCTIONAL UNTT AL LOWANCE (1A)
6 Turbine Trip
4. Manual Initiation N A
Autematic Actuation N.A
togic and Actuation Relays
C. Steam Generator Water
Level-High-High (P-14)
1. Umit 1 5.4
2. Umit 2 2.9
d. Irip of All Main N A
Feedwater Pumps
e.  Reactor irip (P-4) { N A
. Safety Injection
Values.
Containment Pressure Control 3é\t\f1
" System Per =
a. Start Permissive N A
b. Termination N A
#  Auxiliary Feedwater
a Manual Initiation N A
b.  Automatic Actuation Logic N A

and Actuation Relays

KA
N.A N A
N.A N A

< 0.4 psid
> 0.3 psid

N A
N.A

< 0.45 psid
> 0.25 psid

N A
N A
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[ABLE 3. 3-4 (Continued)

UMNIT T

ENGINEEKED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENIATION IRIP SETPOINIS

FUNC 1 IONAL UNIT

SR

»

Oelete [1gm £RROR
ALLOWANCE (IA) 1 _(5) TRIP SETPOINT  ALLOWABLE VALUE
Auxiliary Feedwater (Continued)
‘ Steam Geperator Later
level - low-low
1) Umit ] i7 4.2 1.5 > 178 of span > 15.3% of
from 0X to span from 0% to
30X KIP I0X RIP increasing
increasing linearly to
lnearly to > 38.3% of span
» 3¢ 6% of from 308 to 106
span from 0%  RIP
to 100X RiP
2) Unmit 2 11.8 1.7 2.6 > 36 2% of > 35.1% of narrow
L narrow range range instrument
T ——— pel span span
d. Salety Injection See Item 1. above fcr 31l Safety Injection Setpoints and Allowable Values.
e loss-of-Offsite Power NA = N.A bk \ » 3500 V > 3200 V
f. Trip of A1l Main feedwater
Pumps NA NA NA NA N A
4. Auxiliary beedwaler Suclion Tele
Pressure-Low _thc‘\ <
1) CAPS 5220, 5221, 5222 | N.A. N A N A > 10.5 psig > 9.5 psig
2} CAPS 523G, 5231, 5232 {N.A N A N A > 6.2 psig > 5.2 psig
a. Unit 1 N A NA NA > 6.2 psig > 5.2 psig
b. Uait 2 N.A N A KA > 6.0 psig > 5.0 psig
Lontainment Sump Recircculation
4. Automatic Actuation legic [N.A. N.A N A NA N A
and Actuation Relays
b. Refueling Water Storage lﬂ.k, N.A N A > 17715 inches > 152 4 inches
Tank Level-low -

Cowncident With ifety
Injection

See ltem | above for all Safety Injection Setpoints and Allowable Values.
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JABLE 3.3-4 (Continued)

ENGINEERED SHFETY FEATURES AC]IIMIN SYSTEM IKSIMMMIN TRIP SEIPOINIS

\.")e\&-‘\ =
FUNCTIONAL UNIT

foss of Power

a4 kV Bus Undervoltage-ioss
of Voltage

b. 4 kV Bus Undervoltage-
Grid Degraded Voltage

Control Room Area Ventilalion

Operation

a. Automatic Actuation Logic
and Actuation Relays

b. loss-of-0ffsite Power
C. Safety Injection
Containment Air Return and
Hydrogen Skimmer Operation
a. Manual Initiation

b. Automatic Acluation lLogic
and Actuation Relays

C. Containment Pressure-

High-High

A e g ———
p—

/ SENSOR
101AL fRROR
ALLOWANCE (iA) 2 48y TRIP SETPTINT  ALLOWABLE VALUE
NA. NA N.A > 3500 v > 32006 ¥
N.A N A N.A > 3685 V > 3611 ¥
N A N.A. N A N A N A
N A N.A. a A | I 1500 V > 3200 V

See lt.el 1. above tor atl Sate*/ Injection Setpoints and Allowable
Values.

j "gﬁ_,@_«-,,_-» . SRR
N.A. N A NA N A
N.A NA. N A N A
071 1.5 < 3 psig < 3.2 psig
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1A81E 3.3-4 (Continued)

ENGINGLRED SALETY EATURES ACTUATION SYSTIM INSTRUMENTATION TRIP SEIPOINIS

e —

Aele SENSOR
Dele HO 1AL | RROK
TUNCTIUNAL UNTY ALLOWANCE (1A) ¢ (5) IRIP SETPOINT  ALLOWABLE VALUE
At lus Ventilat ton Operatien
4 Manual lmitiatien N A N A N A N A N A
b, Automatic Actuation logic N A N A N A 1 NA N A
and Acluation Relays N AL e
C Sately Injection See ltem 1 above for all Safety lnjection Setpoints and Allowable Values.
. Seled €
Kuc lear Service Waler Operation i F'J o ]
a4 Manual Inittation NA NA NA ) NA N A
b Automal tc Actuation Logic KA N A N A N A N A
and Actuation Relays
« loss ot -Oftsite Power lﬂ A N A N A > 3500 ¥ » 3200 V

a Contaimment Spray

¢ Phase "B" lsolalion

f Satety Injection

g Suction lransfer-tow Pl level
tmergency Biesel Generator
Operation (Diese! Building

Vent ilat von Operation, Nuciear
Sevvice Wateyr Operation)

a Manual Inttiation

—~—

See llem 2. above for all Containment Spray Setpoints and Allowable Values.

See ltem 3. b above for all Phase "B" Isolation Setpoints and Allowabie
Values.

See ltem 1 above for all Safety Injection Setpoints and Allowable Values

NA NA NA ] BV 554 8 fU E) 5529 1L
Delete

N A N A N A ( N A NA

3 S - e
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TAKLE 3 3 4 (Continued)

EWCINEERID SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION TRIP SETPOINIS

i

Telete ToIAL

OV IONAL Uiy ALLOWANCE (1A) ¢ (5) IRIP SETPOINT  AULOWABLE VALUE
tmergency Diesel Generator
pevation (Diess! Building

Yentilation Operst.on, Nuclear
Service Water Opesation) (Continued)

b Automat ic Actuation logic N A NA N A N A N A
and Actuation Relays
C. loss of Offsite Power N A N A N A > 350 v > 3200 v
d. Safety Injection See ltem. 1| above for all 7S§;¢.ly Injection Setpoints and Allowable Values.
Auxiliary Building Filtered
Exhaust Dperation T%‘;‘ff}—é-——— —_—
a  Manual Initiation N A N A N A N A N A
b Autumat ic Aciuation logic N A N A N A N A N A
and Actuation Relays ST AL o
C Safety Injection See Item 1. above for all Safety Injection Setpoints and Allowable Values.
Diesel Bu ‘ding Ventilalion o, ‘ e
Uperaticn \)((&(’,/._.

a. Manual Intliation NA N A N A N A N A

b. Automal 1c Actual ton Llegic N A N A NA N A N A
aidi Actuation Relays

SRS

. twergency biesel Lenerator Se« ltem 15 above for all Imeryency Diesel Generator Operatlion
Operation Setpoinls and Allewable Values.
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TABLE 3. 3-4 (Continuea)

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSIRUMENTATION TRIP SETPOINIS

\e ¥e SENSOR
e
De TOTAL ERROR
FUNCTIONAL UNIT ALLOWANCE (TA) ¢ (5) TRIP SETPOINT /| ALIOWABLE VALUE
I8 tngineered Safety Features
Actuation System Interlocks
a. Pressurizer Pressure, P-11 N.A. N.A N A 1955 psig >1944 psig
L. Pressurizer Pressure, not P-11| N A N A N.A. 1955 psig <1966 psig
- - 5 o 5 o
K Low- | ow 'avg' P-12 N A N A N A >553°% 5519550 fij\ l
4 Reactor Trip, P-4 un. N.A. NA. NA | NA
e. Steam Generator Level, P-14 See Item 5. above for all Steam Generator Water Level Trip Setpoints

and Allowable Values.



UNIT 2

TABLE 2.3-4 (Contirued)

TABLE NOTATIONS

*Time constants utilized in the lead-lag controiler ‘or Steam Line
Pressure-Low are t, > 50 seconas and 1, < 5 seconas. Channel calibration
shall ensure that these time constants are adjusted to these values.

“*The time constant utilized in tne rate-lag controller for Steam Line
Pressure-Megative Rate-High is greater than or equal to 50 seconas.
Channei calibration shail ensure that this time constant is adjusted
to this value.

—#Appiicapte—vpomdetettonof-R¥0-Bypass—System—

X-K(0)

CATAWBA - UNITS 1 & 2 3/463-36 Amenament No. 40 (Unit 1)

—Amenament No. ! (Unit 2) |



TABLE 3.3-5

L/ kI"T"

ENGINEERED SAFETY FEATURES RESPONSE TIMES

INITIATION SIGNAL AND FUNCTION

1. Manua! Initiation

- ® O O O =
" oSS g g g -

-

Safety jection (ECCS)
Containment Spray

Phase A" Isolation

Phase "B" Isolation

Purge and Exhaust I[solation
Steam Line Isolation

Diesei Building Ventilation Oparatign
Nuclear Service water Operation
Turpine Trip

Component Cooling water

Annulus Ventilation Cperation

Auxiliary Building Filtered Exhaust
Operation

Reactor Trip
tmergency Diesel Generator Operation

Containment Air Return and Hydrogen
Skimmer Operation

Auxiliary Faecawater

2. Containment Pressure-High

Safety [ ‘setion (ECCS)
1) Reactur Trip

2) Feeowater [solaticn
1) Phase "A" [solation
4) Pyrge and Exhaust [solation

5) muxiliary Fcoavctor15)

6) Nuclear Service water (Operation
7) Turbine Trip

8) Component Ccoling water

(2)

3)
10)

tmergency Diese! Cenerator Operation

Control Room rea ventilation
Operation

K.X1

RESPONSE TIME IN SECONDS

= B T T T T E T E T X=X

>

N.A.
N.A.

Z AN A A N I

Z i~

o L b
2

X 12

18¢3) /284
6

A

6s(3) 76(H)

A

g5¢3) 76(%)
i1

CATAWBA ~ UNITS 1 &2 3/443-37 |



TABLE 3 3-8 (Continued)

ENGINEERED SAFETY FEATURES RESPONSE TIMES

INITIATING SIGNAL AND FUNCTION

2. Containment Pressure-xigh (Continued)
11) Annulus Ventilation Operation
12) Auxiliary Building Filterea

13)

Exhaust Operation
Containment Sump Recirculation

3. Pressurizer Pressure~iow
a. Safety Injection (ECCS)

1)
2)
3)
4)
§)
§)
7)
8)

3)
10)

13)

Reactor Trip
Feeawater [solation
"hase "A" Isolation(
Purge and Exhaust [solation
Auxiliary Faodvatcr(s)

Nuclear Service water Cperation
Turpine Trip

Ccaponent Cogcling water

2)

Esergency Diesel Ganerator Operation

Contrel Room Area Ventilation
Qperation

Annulus Ventilation Operation

Auxiliary Building Filtared
Exhaust Operation

Containment Sump Recirculation

4 Steam Line Pressure~{ow
a. Safety Infection (ECCS)

L
)

CATAWBA - UNITS 1 & 2

Reactor Trip

Feeawater Isolation

Phase "A" Isolationcz)

Purge and Exhaust Isolation
Foccvltor(s)

Nuclear Service water Operztion
Turpine Trip

Zamponent Cooling water

Auxiliary

inergency Diese| Cenerator Lperation

x.%0

31/84A3-38

RESPONSE TIME IN SECONDS

i~

x

Z in 1A 1A A A

In IAa 2 in

B

|

=

Z A A A 1A A I8

1A 1A

a3

A,

27(1) /15(3)
2

X 12

18(3) /9g(®)
8

LA

65¢%)/76'4)

A

65(3) /75(®)

il

A,

23

12(3) 25(3)
2

X 12

6

60

A

L ]
- -
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TABLE 3.3-5 (Continued)
ENGINEERED SAFETY FEATURES RESPONSE TIMES

INITIATING SIGNAL AND FUNCTION RESPONSE TIME IN SECONDS
4, Steam Lire Pressure-Low {(Continued)
10) Control Room Area Ventilation N.A.
Operation
11)  Anulus ventilation Operation < 23
12) Auxiliary Building Filtered
Exhaust [solatien N.A.
13) Containment Sump Recirculation N.A.
b. Steam Line Isolation <X\ |0
5. Containment Pressure-High-High
a. Containment Spray < 45
d Phase "8" Isolation < 653 /764
Nuclear Service Water Operation N.A.
c. Steam Line Isolation < X 10
d Containment Air Return and Hydrogen < 600
Skimmer Operation
6. Steam Line Pressure - Negative Rate-High
Steam Line Isolation < X1
7. GSteam Generator Water Level-High-High
’ a. Turbine Trip <3
f b. Feeawater Isolation < X1z
|
‘ 8. T.vg'Low
| Feeowater Isolation N.A.
‘ 9. Doghouse water Level-High
Feeawater [solation N.A.
10, Start Permissive
Containment Pressure Control System N.A.
11. Termination
Containment Pressure Control System N.A.

X-%1

CATAWBA - UNITS 1 & 2 3/443-39



TABLE 3.3-5 (Continued)

ENGINEERED SAFETY FEATURES RESPONSE TIMES

INITIATING SIGNAL AND FUNCTION

12. Steam Cenerator water Level-Low=Low
a. Motor-Oriven Auxiliary
Feeawater Pumps
b. Turbine=Driven Auxiiiary
Feeawater Pump
13. Less-cf-0ffsite Power
a. Motor-Oriven Auxiliary Feeowater Pumps
b. Turbine-Driven Auxiliary Feedwater Pumps
¢. Control Room Area ventilaticn Operation
d Emergency Diesel GCenerator Operation
1) Diesel Building Ventilation Operation
2) Nuclear Service water Operation
4. Trip of All Main Feedwater Pumps
a. Motor-Oriven Auxiliary Feegwater Pumps
b. Turbine Trip

15, Auxiliary Feedwater Suction Pressure-_Low
Auxiliary Feedwater (Suction Supply
Automatic Realignment)

16. Refueling wWater ~-orage 7ank Levei=low
Coincivent with Safety Injection Signal
(Automatic Switchover to Containment
Sump }

17. Loss of Power

a. 4 kV Bus Undervoltage -
Loss of Veltage

b. 4 kv Bus Undervolitage-
Grid Degraded Voltage

18. Suction Transfer-Low Pit Level
Nuclear Service water Operation

X-%4
CATAWBA - UNITS 1 & 2 1/443-40

RESPONSE_TIME IN SECONDS

60

~

60

(.

60
60
AL
11

A

&

& AN

It A

60
N.A.

P~

< 16¢8)

N

60

< 8.5

< 600

—Amenagmeit No. 60 (Unit 1)
—Amendment No. >4 {tnit 2}



TABLE 3.3-§

UNT T 2.

ENGINEERED SAFETY FEATURES RESPONSE TIMES

INITIATION SIGNAL AKD FUNCTION

Manual [nitiation

o

— J &) " ® a N
PR S TRl ol a4

p.

"o

CATAWBA - UNITS 1142

Safety [njection (ECCS)
Containment Spray

Phase "A" Isolation

Phase "8" Isclation

Syrge ang Exhaust [solation
steam Lire Izolatior

Jiesel 8uilding Ventilation Operation
“uclear Service water Cperation
Turpine Trip

-omponent Cooling wWater

Annulus Ventilation Operation

Auxiliary Building Filtered Exhaust
Operation

Reactor Trip
Emergency Diesel Generator QOperation

Containment Air Return and Hydrogen
Skimmer Operation

Auxiliary Feedwater

Containment Pressure-Hign

Safety Injecti:c. (ECCS)

1)
.

2)
L
4)
3)
8)
7)
8)
2)

0)

Reactor Trip
Feeawater [sola. -
Phase "A" Isolaiion®
Purge and Exhaust Isolaiion
Auxiliary Fooﬁwateris)
Nuclear Service water Cperation

Turpine Trip

2)

Component Caoling water
tmergency Diesel Generator (peration

Contro' Room Area ventilation
Jperation

340337 ¥KS

RESPONSE TIME IN

=
S:.'hu

NDS

<

A 1A da 1A

o ¥

-

o B P P P P OP P D B P

>»

&z i~

& N~

a7 (1 25180
18437 /2g(%)

65t 3) 76(%)

55(3) /76(4)
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TABLE 3.3-5 (Continued)

ENGINEERED S, ETY FEATURES RESPONSE TIMES

INITIATING SIGNAL AND FUNCTION

2. Containment Pressure-#igh (Continued)

il)
12)

13)

Annuius ventilation Operation

Auxiliary Building Filtereu
Exhaust Operation

Containment Sump Recirculation

3. Pressurizer Presiure~Low
Safety Injection (ECCS)

“

1)
2)

3)

13)

Reactor Trip

Feeawater [solation
Phase ‘A" Isolation(Z)
Purge and Exhaust [solation
Auxiliary Feeduater<5)

Nuclear Service water (Cperation
Turtine Trip

Compenent Cooling water

Emergency 0 esel Generator Operation

Control Room Area Ventilation
Operation

Annulus vVentilaticn (peration

Auxiliary Building Filterea
Exhaust Operation

containment Sump Recirculation

4 Steam Line Pressure~Low
Safety Injection (ECCS)

a.

1)
2)
3)
4)
3)
g)
7)
8)
9)

Reactor Trip
Feeawater [iolation
Phase A" Isolation(Z)

Purge and Exhaust Isolation
Auxiiiary Fceawatey<5)

Nuclear Service water Operation
Turpine Trip

Component Cool ing water

*mergency Diesel Generator lperation

CATAWBA - UNITS 1 & 2 3/483-38 | .o

RESPONSE TIME [N

SECCNDS

Z WA 1A A A A

Z A

A

~

= 4

N

i~

~

S R RO T R e

2

7
1843,

6

A

(3,

A

653,
1

76\4)

76¢%)

,.,,\4)

29(%)

75(%)



TABLE 3.3-5 (Continued)

ENGINEERED SAFETY FEATURES RESPONSE TIMES

INITIATING SIGNAL AND FUNCTION

4.

11.

CATAWBA - UNITS 1 & 2

Steam Line Pressure-Low (Continued)

10) Control Room Area Ventilation
Operation

11) Annulus Ventilation Operation

12) Auxiliary Building Filtered
Exhaust Isolation

13) Containment Sump Recirculation

b. Steam Line Isolaticn

Containment Pressure-=igh-High

a. Containment Spray

b. Phase "B" Isolation
Nuclear Service water Operation
Steam Line Isolation

d. Containment Air Return and Hydrogen
Skimmer Operation

Steam Line Pressure - Negative Rate-High
Steam Line ’solation

Steam Generator water .evel=High-digh
a. Turbine Trip
b. Feeawater Isolation

T..  ~Low
avg

Feedwater Isolation

Doghouse wWater Levei~High
Feedwater [solation
Start Permissive
Containment Pressure Control System

Terminatian

Containment Pressure Control System

3/4 3897

RESPONSE TIME IN SECONDS

A

IA I~

z In in

23

45
65'3)/76(%)

600




TABLE 3.2 . (Continued)
ENGINEERED SAFETY FEATURES 2ESPONSE TIMES

INITIATING SIGNAL AND FUNCTION

1l¢. Steam Generztor water Level-Low-Low
a. Motor-Driven Auxiliary
Feeawater Pumps
b. Turbine-Oriven Auxiliary
Feeaw:ter Pump
13. Loss-of-0ffsite Power
a. Motor-Oriven Auxiliary Feedwater Pumps
b Turbine-Driven Auxiliary Feedwater Pumps
¢c. Control Room Area Ventilation Operation
d tmergency Diesel Generator Operation
1) Diesel Builuing ventilation Operation
2) Nuclear Service water Operation
14, Trip of All Main Feeawater Pumps
a. Motor-Oriven Auxiliary Feedwater Pumps
b. Turbine Trip

15. Auxiliary Feedwater Suction Pressure=-low
Auxiliary Feedwater (Suction Supply
Automatic Realignment)

16. Refueiing water Storage Tank Levei-lLow
Caoincident with Safety Injection Signal
(Automatic Switchover to Containment
ump )

17. Loss of Power

a. 4 kV Bus Undervolitage -
Loss of Voltage

B. 4 kV Bus Uncervoltage-
Grid Degraded Voltage

18. Suction Transfer-Low Pit Level
Nuclear Service water Operation

CATAWBA - NITS 1 & 2 3/4B3-40 &-%%

RESPONSE TIME IN SECONDS

~

60

60
50

[

x A
>

11

A

60

in

1646)

~

60

< 8.5

< 600

—Aﬂtﬂﬂﬂtﬂt“ﬂUTﬁO‘11Wﬁt:§;
—Amendment Mo SaTUnTt



REACTOR COOLANT SYSTEM

HOT STANDBY
LIMITING CONDITION FOR OPERATION

31.4.1.2 At least three of the reactor coolant loops listed below shall be
OPERAPLE and et least twe of these reacter coelant leeps shall be in operation:™

a. Reactor Coolant Loop A and its associated steam generator and reactor
coolant pump,

b. Reactor Coolant Loop B and its associated steam generator and reacter
coclant pump,

¢. Reactor Coolant Loop C and its associated steam generator and reactor
cooiant pump, and

d. Reactor Coolant Loop D and its associated steam ge‘erator and reactor
coclant pump.

APPLICABILITY: MODE 3.

ACTION:

A. With less than the above required reactor coolant loops OPERABLE,
restore the required loops to OPERABLE status within 72 hours or be
in HOT SHUTOOWM within th next 12 heups. | }
fless +\n A vy g o U L "uﬂ-'*ki f 44t EgiLit el
B. ° w*%hgon4ymsne~¢oae%or Cov*ant—»oap ihroperation, restore]at—ieast—two-
loops to operation within 72 hours or open the Reactor Trip System
breakers,
with no reactor coolant quéain operation, suspend all operations
involving a reduction in boren concentration of the Reac*or Coolant
System and immediately initiate corrective action to “.turn the
required reactaor coolant loops to operation

€3

SURVEILLANCE REQUIREMENTS

e e . o e e -

P T :
- .4.1.2.1 At Jeast tﬂe above requ1'ed raactor goo1ant pumos 1f not in ‘

operation, shall be determined OPEZRAB! » once per 7 days by verifying
correct breaker alignments and indicated power avax]an1’1t\

S il

4.4 1.2, Z’lThe required steam generators shall be determ1wed UPERABLE by verifying
secondary sice water level to be greater than or equal to 12% at Teast once
per 12 hours.

(S

/
2,37 At least—two rractor coolant loops shall be verified in operation
ré

4. 1.
and circulating reactor coolant at least once per 12 haurs.

*A1l reactor coolant pumps may be deenergized for up to 1 hour providad:
(1) no operations are permitted that would cause di ution of the Reacuor
Coolant System boron concentration, and (2) core outlet temperature i
maintained at least [0°F below saturation temperature.

CATAWBA - UNITS 1 & 2 3/4 4-2

& -89



REACTOR COOLANT SYSTEM

3/8. 4.2 SAFETY VALVES

SHUTDOWN

LIMITING CONOITION FOR OPERATIGN

o e w1

s

: (
3.4.2.1 A minimum of one pressurizer/Code safety vaive shall be OPERABLE with
a 1ift setting of 2485 =’1gzj,:§'.

+ 3‘4 - 2.,"9 -;10 UTSE IR 6".-\&

APPLICABILITY: MODES 4 ang S,

ACTION:
With no pressurizer Code safety vai ve OPERABLE, immeaiately suspeng al’l

operations invoiving positive rsactivity changes and place an QPERABLE resi-
dual neat removal Tcop into cperation in the snutdown cooling moce.

SURVEILLANCE REQUIREMENTS

4.4.2.1 No aaditional requirements other than those reguired Dy
Soecification 4.0.5.

*The 1ift setting pressure shall correspona to ambient conditisns of <he valve
at nominal operating temperature ang pressure.

CATAWBA = UNITE 7 & 2 3/8 47 %9



REACTOR COCLANT SYSTEM

CPERATING

WIMITING CONDITION FOR OPERATION

-

-:Qf ./-‘\.‘f' &

3.4.2.2 A1l pressyrizen Code safety valves shall be OPERABLE with a 1°ft sutting
of 2485 psig.z 'S.* ol e :

{ Sl '3";4 ~ 2% et om T \ an 9

R A

APPLICABILITY: MODES 1, 2, and 2.

ACTION:

with one pressurizer Code safety valve inoperable, either restore the
ingezrable vaive to QPERABLE status within 15 minutes or be in at least HOT
3TANDBY within & hours anag in at least HOT SHUTDCWN within the following

g hours.

SURVEILLANCE REQUIREMENTS

4 4. 2.2 No acditional reguirsments other than those requirea dy
Specification 4.0.85.

*The 1ift setting pressure shal! comespond to ampient congitions of the valve
at nominal gperating temperature ang pressure,

CATAWBA - UNITS 1 & 2 1/4 4-8 !



REACTOR COOLANT SYSTEM

OPERATIONAL LEAKAGE

LIMITING CUNDITION FOR OPERATION

3.4.6.2 Reactor Coolant System leakage shall be limited to:

a. No PRESSURE BOUNDARY LEAKAGE,

b. 1 gpm UNIDENTIFIED LEAKAGE,

g. iifapn total reactor-to-secondary leakage through 41l steam generators
and 580 gallons per day through any one stzam generator,

200

d. 10 gpm IDENTIFIED LEAKAGE from the Reactor Coolant System,

e. 40 gpm CONTROLLED LEAKAGE at a Reactor Coolant System pressure oF

2235 = 20 psig, and

f. 1 gpm leakage at a Reactor Coolant System pressure of 2235 &t 20 psig
from any Reactor Coolant System Pressure [solation Valve specified

in Table 3.4~1.

APPLICABILITY: MODES 1, 2, 3, and 4.

ACTION:

a. With any PRESSURE BOUNDARY LZALAGE, be in at least HOT STANDBY
within 6 hours and in COLD SHUTDOWN within the following 30 hours.

B. With any Reactor Coolant System leakage greater than any one 2f the
above limits, excluding PRESSURE BOUNDARY LEAKAGE and leakage from
Reactor Coolant System Pressure [solation Vaives, reduce the leakage
rate to within limits within 4 hours or be in at least HOT STANDBY
within the next & hours and in COLD SHUTDOWN within the following

30 hours.

€. With any Reactor Coolant System Pressure [solation valve leakage
greater than the above !imit, isolate the high pressure portion of
the affected system from the low pressure portion within 4 hours by
use of at least two closed manual or deactivated automatic valves,
or be in at least HOT STANDBY within the next & hours ana in COLD

SHUTDOWN within the following 30 hours.

CATAWBA - UNITS 1 & 2

3/4 4-20

42

_Amenament Neo. 3Unit 1)
Amendment No.28{Unit 2)

T -



378.5 EMERGENCY CCRE COOLING SYSTEMS

3/4.8.1 ACCUMULATORS

COLD LEG INJECTICN

LIMITING CONDITIZN FOR QPERATICN

3.5.1 Each csld ‘eg injection accumulator snal) be OPERABLE with:

a. The gischarge isolation valve open,

b. A contalneq boratec water volume of between 7704 ana 2004 ga:t&ﬁs.
8. A berorm concentration of between 1900 and 2100 ppm,
d. A nitrogen cover-pressure of between 535 and 678 psig, and

A witer 'eve! ang pressure cl.annel OPERABLE.

APPLICABILITY: ~CDES 1, 2, and 3%,

ACTICN:

a. With cne cold Teg injection accumulator inoperadle. except as a result
of a ciosea isolation valve or boron concentration less than 1300 poo,
restcre the inoperable accumulator to OPERABLE status within 1 hour
or be 'n at least HOT STANDBY within the next § heurs and in HOT
SHUTOCWN within the fcllowing 6 hours.

b. With cre cold leg injection accumuliater inoperable due to the
isolat . cn valve being closea, either ‘mmeniately ocen the isolation
valve or be in at least HOT STANDBY within & hours and in HOT SHUTICWN
within sne following & haurs.

e Wiih one accumulator innperable due to boron concentration less than
1900 com ana:

1) The volume weighted average boron concentration of the ehsee
~——Biag accumuiators 1300 pom or greater, restore the inoperzazie
accumulator to OPERABLE status within 22 hours of the low boren
getermination or he 1 at least HOT STANDBY within the next
§ hours and reduc:z Reacter Coolant System pressure to less than |
"700 =sig within *he 7“allowing 6§ hours.

2) The volume weighted average boron concentration of the thwee
“imiptne accumuiators less than 1200 ppm but greater than

1800 42T com, restore the inoperadble accumulator to OPERABLE status
or return the volume weighted average boron concentration of
the tnree limiting accumulators *o greater than 1800 ppm and

*Reactor Coolant System pressure above 1CQ0 psig. l

2

CATAWBA =~ UNITS - X 2 3/4 5-1 __Amenamant Neo. 86 (Untt
U Amendwent Mo 30(Unit

TN



EMERGENCY CORE

COCLING SYSTEMS

ACTION: (Conmtin

3)

Lea

enter ACTICN ¢.l1 within & hours of the iow Doron determination
ot te in HOT STANDBY within the next £ hours and recuce Reactsr
Cogiant System pressure to less than 1000 psig within the fol-

wing § hours. /vee
"he v:lume weighteg avercg’/coro concentraticon of the edw.«

-emeadag ACCUNUlAtOTS oem orf less, return the voiume
welgnted average boren concentratjon of the three limiting
accumuiators te greater than ppm and enter ACTION ¢.2
within 1 hour of the low boron cetermination or ba 1n HOT
STANDBY within the next § hours ana recuce Reactor Coolant
System pressure to less than 1000 psig within the following

-
"oy
¢ AQUYTS.

'

()

QUIREMENTS

2.8.1 Each ¢3!

a. At le
1)

2)

b. At e
volum
the ¢

£, AL e
is ap
isoia
andg ¢

d. At le
injec
gacn
1)

2)

X® This surveil]
following ="

CATAWBA - UNITS

d leg injectien accumulator shall be cemonstrated OPERABLE:
ast cnce per 12 hours by:

/eri¥ying, Sy the absence of alarms, the contained borated
water volume and nitrogen cover-pressure in the tanks, and

Jerifying that each cald leg injection accumulater isolatien
valve 15 open.

ast 2nce par 31 days ang within & hours after each solution
e increase of greater than or equal ts 75 gallens dy verifying
gron cancentration of the accumruliator sociution;

ast :nce per 31 days when the Reactor Coelant System pressure
ove 2700 psig by verifying that power s removed from the
tisn valve operators on Valves NIS4A NIBSB, NITBA, ang NIB&B
fat ine respective circuit Sreaxers are padlocked: ing

ast cnce per 18 monins By verifying that each cold leg
tien accumylator isoiation va1ve cpens automatically under
of h@ raiiowing ssngitions;

vhen an actual or a simulatea Reactar Copolant Systam pressure
sig*a' exceeds tne P-1l (Pressurizer Pressure Block of Safety
Injection) Setpeint, and

Jpon receipt of a Safety Injection tast signzl.

Tanze need not be performed until prior to entering HOT STANDBY
e Unit 1 refueling

142 /4 §-2 K9t smenamert No. 28 (Unrt 1)

~menament Mo. 50 (Unit 2




EMERGENCY CORE COOLING SYSTEWS

SURVEILLANCE REZUIREMENTS (Zsatisved)

) With a simulated or actual Reactar Coolant System pressure
signal less than or ecus’ to 680 psig the intec!ocks wil)
CAuse the valves t2 av .. “ically cleose.

¢) A visual inspection of the centainment sump and verifying that
the subsystem sucticon inlets are not restricted by cedris ang
that the sump comoenents (Lrash racks, screens, etc.) show na

/

evidence of structura)l distress or apnormal carrosion.
e. At least once per 13 months, during shutdown, Dy:**

i) Yerifying that each automatic valve ia the flow path actuates
L0 1ts correct position on Sifety [njection ang Containment
Sump Recircylation test signals, anc :

2) Verifying that each of the following puups start automatically
upen receipt of a Safety Injection test signal:
a) Centrifugal charging pump,
®) Safety Iajection pump, and
2) Residual heat ranuval pump.

f. By verifying that each of the following pumps develops the indicates
differential pressure when tested pursuant %o Specification 4.0.5:

323
1) Centrifugal charging pump > Mend
|
2) Safety Injecticn pump > A0 psig, anc

3) Resicual heat removal pump > 165 psid.

§- By verifying the correct position of each electrical ana/or mechanical
stop for the following ECCS throttile valves:

1) within 4 hours following completion of each valve stroking
cperaticn or maintenance on the valve wnen the ECCS subsystems
are required t2 be OPERABLE, ang

2) At least once per 18 months.

Tnjection Threstle Safety Iniectien Throttle
Valve Number valve Numoer

NI-14 NI=164 ‘

NI=16 NI-168

Nl-18 NI-168

NI-20 NI-170

W « = = 2 » Iy " T.v--
NS surveilliance need net be performed until prior to entering HOT SHUTCCWN
following the Unit Ona first refueling.

CATAWBA - UNITS 1 AND 2 1/8 8-7 K4S
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EMERGENCY CORE CCCLING SYSTEMS

SURVEILLANCE REQUIREMENTS (Continued)

h. By performing & flow balance test, during shutdown, following com=
pletion of mogifications to the ECCS subsystems that alter the
subsystem flow characteristics and verifying that:

1) For centrifugal charging pump l1ines, with a single pump running:

a) The sum of the injection line flow rates, excluding the
highest flow rate, is greater than or egual to 34% gpm,

and
Sa0
) The total pump flow rate is less than or equal o 5€S gpm,

2) For Safety Injection pump lines, with a single pump running:

a) The sum of the injection line flow rates, excluding the
nighest flow rate, is greater than or eqgual to 450 gpm,

and
675
b) The tota) pump flow rate is less than or equal to S5#¥ gpa.

3) For residual heat removal pump lines, with a single pump
running, the sum of the injection line flow rates 1s greater
than or equal to 3648 gpm.

CATAWBA - UNITS 1 & 2 3/4 5-8 Amandment No. 88 (unmit 1)
X6 _Amendment weo. 80 (Unit 2)
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TABLE 3.6°2a

22«9 v/t

Ly X

UNET | CONTAINMENT 1SOLATION VALVES
MAX [ MM

VALVE NUMBER FUNCTION ISOLATION TIME (5)
i Paase "AY lsolation

BB-5/4¥ Steam Cenerator 1A Blowdown Containment Outside fsolation <10

BR-218# Steam Generator 1B Blowdown Containment Outside Isolation <10

BB-610# Steam Generator 1C Blowdown Containment Oulside Isolation <10

RE- 10B# Steam Generator 10 Biowdown Containment Outside Isolation <10

BR SHAN Steam Generator 1A Blowdown Contaimment Inside lsolation <10

BB 19A% Steam Gepnerater 1B Blowdown Contaimment Inside Isolation <10

BE 60AN Steam Cenerator 10 Mowdown Contaivment inside lsolaticon <10

Bi - BA¥ Steam Generator 10 Blowdown Containment Inside Isolation <10

BB- 1480# Steam Genervator 1A flowdown Containment Isolztion Bypass <10

BA- 1508# Steam Generator 18 Hlowdown Containment lIsolation Bypass <10

B8- 14988 Steam Generator 1C Blowdown Codtainment Isolation Bypass <10

8- 14788 Steam Generator 10 Blowdewn Centainment [co'ation Bypass <10

CA- 1494 Steam Generator ‘A Main feedwaler to Auxiliary teedwaler Nozzie lIsolation ;,8/ NA

CA- 1504 Steam Generator 1B Main feedwater to Auxiliary Fecdwater Nozzie lsolation /Y A

CA-151# Steam Geperator IC Main feedwater to Auxiliavy Feedwater Noz:ile lsclation /S’rbfk

CA-152# Steam Generator 1D HMain Feedwater to Auxiliary Feedwaier Nozile lsolation

CA- 185# Auxiliary Nozzle Temper SGIA aa’ v A

CA- 1864 Auxiliary Nozzle lemper SGIB /S’rVﬂ

CA-1B7# Auxiliary Nozzle lemper SGIC

CA- 188K Auxiliary Nozzle Temper SGID ‘ﬁfryl*'

CF-b0# Steam Generator 1D Feedwater Containment fsolation <5 LR

CH-51#% Steam G2nerator IC feedwater Containment Isolation }:'ruﬁ

CH-42¢ Steam Generater 18 feedwater Contaimment lsolation S WA

CF-334 Steam Generator 1A feedwaler Conlainment lsolalion 5 HIA

CF-904 Steam Genevator IA feedawaler Purge Valve <5

£ -89% Steam Genervaior 1B feedwater Purge Valve <5

CF-BRE steam Genervator IC teedwater Purge Valve <9

CF-874 Steam Generator 1D feedwater Purge Valve <5
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PLANT SYSTEMS

MAIN STEAM LINE ISOLATION VALVES

LIMITING CONOITICN FOR OPERATICN

3.7.1.4 Each main steam line isolation valve (MSLIV) shall be OPERABLE.

APPLICABILITY: MODES'1, 2, ang 3.

ACTION:
MODE 1.

with ore MSLIV inoperable out open, POWER QPERATION may continue
provided the inoperable valve is rastored to OPERABLE status within
4 hours: otherwise De in =0T STANDBY within the next & hours and

in 40T SHUTDOWN within the following 6 hours.

MODES 2 ana 3:

wWith one MSLIV inoperable, supsequent operation in MODE 2 or 3 may proceec
provided the isalation valve is maintainea closea. The provisions of
Specification 3.0.4 are not applicable. Otherwise, be in HOT STANCBY
within the next & hours ang in HOT SHUTOOWN within the following & hours.

SURVEILLANCE REQUIREMENTS

8 Smﬁos --Ccr wWinet 4—~¢
a.?.l.a//;;cn MSLIV shall be demonstrated QPERABLE by verifying full closure
«ithin’5 seconds.wnen tested pursuant to Specification 4.0.5, The provisicns
of Specificaticn 4.0.4 are not applicable for entry into MODE 3.

~

) %f (e o) x’ -:.
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3/4.2 POWER OISTRI3UTION LIMITS

- ol

<
b
.
ot

SASES

'he specifications of this section provice assurance o¢ fuel integrity
suring Langition [ (Nermai Cperation) and I (Incicents of Mocerate Frequency
dvents oy: (1) maintaining the calculatea ONBR 1n the core greater than or egual
1o aesign I'mit UNER aquring normal operation and ia snort-term transtients, ang
(&) Timiting the fissicn gas release, fue! pellet temperature, ana cladaing
mechanical precoerties tu within assumed cesign criteria. [n agaitien, 7Lm%t-ﬂg
the peak 'inear power gensity during Longition [ events provides assurance that
the initial conaitions assured for the LOCA analyses are met 3ing the 2008
accentance C<riterta are not exceedeq.

The gefinitions of certain not cnannel ana peaking factors as useg in
these snecificaticns are as follows:
FA(X,Y,1) Heat F'ux Hot Channel Facter, is defined as the maximum Tocal heat
L flux on the surface of a fuel rod at core elevation I diviced by the
average fuel rod heat flux, 3llowing for rmanufacturing talerances on
fuei geliets and rogs;

SSZ’X,Y\ Nuc'lear

peid ) Enthalpy Rise Mot Channel Facteor, is defined as the ratio of
the integral of linear power along the rod with the nignest integrated
power o the average rod power.

K(z) is gefined as the normalizea FQ(X,Y,Z) limit for a given rore heignt.

3/4.2.1 AXIAL FLUX DIFEERENCE-Unit 1

The 1imits on AXIAL FLUX DIFFERENCE (AFD) specified in the CORE OPERATING
LIMITS REPORT (COLR) ensure that the FQ(X,Y,Z) ang the F‘H<x,v} limits are
not exCeeded Quring either normal operation or in the event 47 xenon redistribe
stion following power changes. The AFD envelope sperified in the C7LR has been
adjusted for measurement uncertainty,

3/74.2.2 and 31/4 2.3 WEAT FLUX HOT CHANNEL FACTOR, AMU NUCLEAR ENTHALPY RISE
=0 '..HANN!E FACTOR (Umt 1)

The limits on heat flux hot channe] factor, and nuclear enthalipy rise hot
channel factor ensure that: (1) the design limits on peak local power density
ana minimum ONBR are not exceeded and (2) in the event of a LOCA the ECCS ace
ceptance criteria are not exceeded. The peaking limits are specified in the
CORE OPERATING LIMITS REPORT (COLR) per Specification 6.5.1.9.

The heat flux not channel factor and nuclear enthalpy rise hot channel
factor are each measurable but will normaily only be determined periodically as
specified in Specifications 4.2.2 and 4. 2.3, This periodic surveillance is
sufficient tc insure that the limits are maintained provided:

CATAWBA - UNTT] 1 & 2 B 3/4 2-1 Amencrent No. 36 {Unit 1)
N-104) - ,Aﬂ‘m —“ﬁ-%wﬂi‘ ¥ 2)




= centrel ~28 Jrouts are secuenced with ovarlapping groups as cescr-zes
n Speci*izazion 3.1.3.6;
< The contral rod insertion limits of Specificatiens 3.1.3.3 ang
3.1.3.5 are mainta.ned; anc
a Ne axia: cower cistribution, axpressed in terms of AXIAL FLUX

-

CIFFERENCE ., 15 maintained ~ithin the limits.

FAH(X,Y) wiil 2e maintainea within 135 'imits provided Conditions a.
tArougn d. above are maintained.

The limits on the nuclear enthalpy rise not channel factor, FAM(X,Y), are
specified in the CCLR as Maximum Allowanle Radial Peaking limits, obtainea by
diviging the Maximum Allowacle Total Peaking (MAP) limit by the axial peak
CAXTAL(X,Y)] for ‘ccatien (X,Y). By cefinition, the Maximum Allowable Radial
Peaking Timits will, for Mark-8W fuel, result in a ONBR fur the limiting tran-
a that ‘s equivalent to the ONBR caiculatca with a design FAM(X.Y) iy
ans 3 7;3?:": reference axlal Dower shape. e Marx-y Timits may
acoiiea o UFA f_al, proviged an appropriate acjustment fartor is angliea 3
provige eayivalencs t2 3 1.48 cesign :;ﬂﬁﬁ*lj, fgr ane CPA. This is reflectg:

o)

tion CV THERWMAL rUwcx 3/ i0w§ changes 1n the ragial power for all permissidie

contral bank insertizn limits. This relaxaticn is implemented by the appiication

of the fellowing facisrs:

k= [1 + (1/RRH) (1 - #)]

where x = power factor multiplier applied to the MAP limits

10 the MAP Timits soecified in the COU 'ne relaxacion of FAR(X,Y), as a funce

|
!
| ]

. PR ATt 2y
P = THERMAL POWER / RATED THERMAL POWER +hatthe cons uoiﬂ*d—"g

RRH is given in the COLR daswéuedn,«d

FQ"(X.Y,Z) ang Fgﬁﬂﬁ(x,Y) are measured periodically, and/comparisons to
the allewable 1imit areMade to provide reascnable assurancesthat the jimiting
criteria will not e exceeded for operation within the Technical Specification
Timits of Sections 2.2 (Limiting Safety Systems Settings), 3.1.3 (Movable
Contrcl Assemblies), 3.2.1 (Axial Flux Difference), and 3.2.4 (Quadrant Power
Tilt Ratie). A peaxing margin calculation is performed to provide a basis for

decreasing the width of the AFD ana f(A&l) limits and for reducing THERMAL POWER.

N

1)
2)

CATAWBA - UNITS 1 & 2 B 3/4 2-2 .11 Amenament No. 22 (Unit
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accounted tor in the

for Power Distributidén Limits Basee

R - For transition cores, MAP Jimits may be a;:pimd to both Mark-BW and
“o5 o optimived fuel types provided allowances for differences in ONER are

. eneration of MAP limits, The MAP limits specified
in the COLR include allowances for mixed ccre DNBR effects.

ST T e TN
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POWER DISTRIZUTICN _IMITS

. - . - - -

SASES

WEAT FiLUX MOT CHANNEL FACTCR AND NUCLZAR ENTHALPY RISE WOT ZHANNEL ZALTAR
(Umit 1) (Lontinues

e

when an 73 [+« 7. 1) measyrement ‘s &
lance reguirements 27 Specification §. 2.

elkggﬁ'e requlireg uncertaint?
J

.

when FQ(X,Y.l) 75 measureg for reasdns other than meeting the reguiremen’s of

-

Ctaineq.in acsorcance with survetlil=
2, no uncertainties are aoplieg 1z the
§ are included in the peaking limit

Specification 4 1.1, the measured Deak,is increased by the raagial-local peaking
factor Attt —oed kM 1lowances of SX for measurement uncer-
tainty ang 38 for =anufactiring t3lerances, 3 g 22 o meaz vos

M —-\
- S . cAoma Qﬂc’u—m '
when an - n&) ,7) measurement is obtained, : -~ 03500 . "o

\ L
JACertainties are 2:5/ied T2 the measured neakl,the reguired uncertainties are
peaking limit, "lﬁ!!!!ii.‘

included in ."e
3/4.2.4 QUADRAN: ~T«ER TILT RATIO (Unit 1)

.y

The QUADRANT =IWER TILT RATIQ limit assures that the radial cower distribu-
tion satisfies tne cesign values used in the power capadility analysis.
Radial power cistrizution measurements are made during STARTUP testing anc
periodicailly curing power cperation.

The 1imit of 1.02, at which corrective action is required, provides (N8
ang lineur heat jeneration rate protection with x-y plane cower tilts. A
peaking increase :-at reflects a QUADRANT POWER TILT RATIC of 1.02 is inciucea
in the generaticn =7 the AFD Timits.

The 2-hour time allowance for cperaticn with a tilt condition greater
than ~ .02 but less =nan 1.08 is proviced %0 allow icer fication ang correction
of a iropped cr misaligned cantral rod. In the event .uch action dces not
corruct the tilt, e margin for uncertainty on FQ(X,Y,Z) is reinstated by

reducing the maxim.m allowea power by 3X for each percent of tilt in excess
of Z2%.

For purposes -7 monitering QUADRANT POWER TILT RATIO when cne excore
detector is incperazle, the movable incore detectsrs are used to confirm that
et ==2iltaat wiid ne QUADRANT
POWER TILT RATIC. The incore cetector monitering is done with a full incore

flux map or sets of four symmetric thimbles. [The two sets of four symmetr D
ﬁdﬁitl €8 15 a unicLe set of eignht GELECLor locationss -

3/4.2.5 0ONB PARAMETERS-(UNIT 1)

s 3 s
camEE it Sad b M AB AN S Ra MR ®eSAmAR B ae 4= o=

The limits cn =he ONB-related parameters assure that each of the parameters
are maintaineg witn'n the normal steady-state envelope of cperaticon assumed in
the transient ang z2:cident analyses., The 1imits are consistent with the initia’
TUND sggummniont -7 maye cean analviicilly cemonstritagd :decuats %2 maintain

CATAWBA - UNITS 1 & 2 8 3/4 2-3 . Amenament No. 36 (Umit 1)
© — Amenement No. 20 {Umit 2}



3/4. 2.8 DNE PARSUEITERS-UNIT 1) ((Continued)

design limis ONES® < roughout each analy2ed transient. As noted on Figure 3.2-C,
Reactor Cociant :.stem flow rate and THERMAL POWER may de "traces off" against
31 low measured Reactor Coolant System flow rate is acoestac’e

one anothe~ | '.e@
if the THESYZ, *laf
oR selow t-: cgs :-

-

is alss low) %3 ensure that tne caleulates ONBR wil™ not
NBR vaiue. The relationsnip cefineg cn Figure 3.2-, rema:-"s
=2 1imits placed on the nuclear enthalpy rise nst cnannel

valid 1a§§§;; a3
factor, #0‘}£>i:e:~“:a:*:h 3.2.3 are maintained. The ingicated T /alue

aveg
ang the incisatec cressurizer ressure value correspond to analviigcal lim'tg
of 594.8%F ang 2703.2 psig respectively, with allowance for measurement .~cer-
tainty. When Reac:ior Coolant System flow rate is measured, no acditional
allowances 27e necessary prior Lo comparisen iJth the limits of Figure 3.2-1
-5 "W

since a measuremert error of 2,18 for Reacior Coolant System tatal flow rate
has been alicweg “:- in cetermination of the cesign ONBR value.

The measurement grror for Reactor Coglant System total flow rate 1s Dased
upon performing & zrecision neat balance and using the result %o calibrate the
Reactor Cooiant Svstam flow rate indicators. Potential fouling of the feeawater
venturi which mignt not be cetected could bias the result from the precision
heat balance in a ncnconservative manner. Therefore, a penalty of 0.1% feor
ungetected f:uiing of the feeawater venturi is included in Figure 3.2-1. Any
fouling which mignt dias the Reactor Coolant System flow rate measurement greatar
than 0.1X can be cetected by monitering and trending various plant performance
parameters. [f cetected, actien snall be taken hefore performing subsequent
precision heat -a ance measurements, 1.e., either the effect of the fouling
shall be quantifizz ang compensates for in the Reactor (Cociant System fliow rate
measurement :r t"e venturi shall be clieanec %o eiiminate the faouling.

The 12-nour ceriodic surveillance af these parameters through instrument
readout is sufficient to ensure tnat the parameters are restored within tnelr
limits following 'cad changes and cther expected transient cperation. .ngica-
ticn instrumentat::n measurement uncertainties are acgountea for in the iimits
provided in Table 3. 2-1,

CATAWBA = UHLTS 1 & 2 8 3/4 2-4 Amenument No. 2& (Unit 1)
K-104 Amenament No. 20 (unit 2
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ang 3/4 3.2 REACTOR TRIP SYSTEM and ENGINEERED SAFETY FEATURES ACTUATICN
INST<UMENTATION

The OPESABILITY of the Reactor Trip System and the Engineerec fafety
Features Actuation System instrumentation and interlocks ensures that: (1)
associatea ACTION ana/or Reactor trip will be initiated when the parameter
monitorea tv eacnh channe! or compination thereof reacnes 1ts Seipeint, (2)
specified c3i1ncicence logic anad sufficient regungancy 1s maintainea to permit 3
channel to pe out-of-service for testing or maifntenance, consistant with main-
taining an appropriate level of reliability of the Reactor Protection and Eng'-
neered Safety Features instrumentation anag (3) sufficient system functional
capability is avarlable from aiverse parameters.

The 0PSIABILITY of these systems is reguired to provide the cverall
reliapility, reguncancy, anag diversity assumed avaliable 'n the facility
design for tne protection ang mitigaticn of accicent ana transient caongitions.
The integrateg cceration of eacn of thes2 systems 15 consistent with the
assumptions useg 'n the safecy analyses. The Surveillance Requirements speqt-
fieg for these svstems ensure that the overall system functicnal capahilitv s
maintaineg camparapie to the criginal design standards. The perisgic surveil-
lance %tests cerformed at the minimum frequencies are sufficient t2 camonstrate
this capapi'lity

Specified surveillance intervals and surveillance ana maintenance outage
times have ~een determined in acccerdarce with WCAP-10271, “"Evaluation of Sure~
veillance F-egquencies and Qut of Service Times for the Reactor Protection [n=
strumentatizn System”, and suppiements to that redort. Surveillance intervais
ang out of service times were cetermined pased on maintaining an appropriate
level af reiiadility of the Reactor Protection System and Engineerea Safety
Featur?s instrumentation. (Impiementation of guarteriy testing of RTS i3 neing
costogned unti! after appreval of a similar testing interva! for E3FAS). The
NRC aartty tvaluation Report for WCAP-10271 was provided in a letter dated
February 21, 1985 from C. 0. Thomas (NRC) to J. J. Sheppara (WOG-CP&L)

The Engineereg Safety Features Actuaticn System [nstrumentation Trip
etpoints soecified in Table 3.2-4 are %he nominal values at which the bistapies
are sat for sach functional unit. A Setpoint is considered to De agjusted
consissent ~1th the nominal vaiue when the "3s measyred” Satrgint 3 within
ine Dang a..owea TIr calipration accuracy.

To accoemmocate the instrument drift assumed to occur between coerational
tests anc te accuracy to which Setpoints can be mea5ured ang caliprated, .
Allowapie values fai* the Setpoints have teen specified in Table 3.3-4 Opera-
tion with Setpoints less conservative than the Trip Setpoint but within the
Allowaple Value s acceptable since an allowance nas been mage 1n the safety

analys’s to accommogate this errcr /AR optional provision nas ceen Taciuged ™\
{7;; geterm'n'ng Lne OPERABILITY Of a channel when its Trip Setpoint is foung |
(’* exceed %-¢ Al'owabnle value. The methodology of this option utilizes the

{25 measures' “eviatiocn from the stecified calibration point for rilx ang

ot
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SNSTRUMENTATICN

REACTOR TAIP SYSTEM ang ENGINEERED SAFETY FEATURES ACTUATION SYSTEM

TUS NUMENTATIGN (continued)

! : T
WC;\ 7sensor compenents ‘o conjunction with & statistical comoinatien of the oXher \

Jacertainties of t-e 'nstrumentation to measure the procCess variasle ang the ‘
Jncertainties in calibrating the instrumentition. [n Equation 3.3-1,

| 2 « R+ S < TA, the interactive effects of the errcrs 1n the rack ang tne

| sensor, and the "“3s measured” values of the errors are ccnsidered. I, as
specified in Table :.3-4, in percent span, is the statistical summation
3f errors assumeg ‘N the anaiysis excluding those assoclated with the sensor
and rack ¢rift and the accuracy of their neasurement. TA or Total Allowance

\ is the gifference, 'n percent span, R or Rack Errer 15 the "as measurec”
deviation, in the percent span, for the affected channel from the specified
Trip Setpoint. S or Sensor Error (s either the "as measurea” deviation of

sme sensor frem %5 calibratien peint or the value specif »d in Taple 3.3-4
'm percent span. <~am the analysis assumptions. Use of Equation 2.2-1 allows

|
\ far a sensor Srifs factor, an increased rack grifi factor, 3and provides &
\:nresnold value for REPORTABLE EVENTS. f——-—‘"“i‘—"\
v -

The methocology o derive the Trip Setpoints is basea upon compining &ll
of the uncertainties in the ¢hanneis. [nherent to the cetermination of the
Trip Setpoints are the magnitudes of these channel uncertainties. Sensor and
rack instrumentation utilized in these channeis are expected to be capapie of
sperating within tne allowances of these uncertainty magn .tucdes. Rack grift
in excess of the Allowable value exnibits the benhavior that the rack nas not
met its allowance. Seing that there is a small statistical chance that this
«i11 happen, an infreguent excessive drift is expected. Rack or sensar grift,
in excess of the & ‘owance that is more than occasional, may be indicative of
more sericus proslems and should warrant further investigation.

S

The measurement of response time at the specifieg frequencies provides
assurance that tne Reactar trip and the Engineerea Safety Features actuation
sssociated with eacn channeil is compieted within the time |imit assumed in the
safety analyses. Mo credit was taken in the anaiyses for those channels with
response times inaicated as net applicable. Response time may De cemonstrated
sy any series of seguential, overlapping or total channel test measurements
srovided that such tests demonstrate the total channel response time as cefined.
Sensor resporse time verification may be demonstrated by either: (1) in
slace, onsite, or offsite test measurements, or (2) utilizing replacement

2w 3w weletl ad TRSPONSE L INE

The Engineereaq Safety Features Actuation System senses seiected plant
sarameters and cetermines whether or not predetermined !imits are Deing exceeded
{f they are, the s'gnais are combined into Togic matrices sensitive L2 comoina-
tigns ingicative of various accidents, events, ang transients. Once the
~equired logic compination is completed, the system sends actuation signals to
those Zngineerea Safety Features components whose aggregate functicn pest

ierves the requirements of the condition. As an example, the following acticns
mnav be initiates by the Engineereg Safety Features Actuation System %0 mitigats
<=8 gcInssguences 9f 3 steam |ing Oreak or laosg=ofezzglant 3cctlent L SaTe

[=‘eCtion pumts 3iart ang automatic vaives cositisn, (2] Reacter t='p, (3] faeq-

~ater ispolation, (3) startup of the emergency diesel generators, (I containment

iy AR £ ey | o " =
_A:AVBA - JN: . & u & 3 3/84 3= R 06
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REACTOR COOLANT SYSTEM

BASES
3/4.4.6.2 OPERATIONAL (ZAKAGE

A
PRESSURE BOUNDARY LEAKAGE of any magnitude 15 unacceptable since it may
be indicative of an impending gross failure of the pressure boundary. Therefore,
the presence of any PRESSURE BOUNDARY LEAKAGE requires the unii to be promptly
placed in COLD SHUTDOWN. .

Industry experience has shown that while a limited amount of leakage 15
expected from the Reactor Coolant System, the unidentified portion of tris
leakage can be recuced to & threshold value of less tran | gpm. This thres-
hold value 1s sufficiently low to ensure early detection of additicnal leakage.

The total steam generator tube leakage limit of 1 gpm for ail steam
generators not isolated from the Reactor Coolant System ensures that the dosage
centridution from the tube ieakage will be limited to a small fractien of 10 CfR
Part 100 dose guideline values in the event of either 2 steam generator tube
rupture or steam line break. The 1 gpm 1imit is consisten® with the assumptions
used in the analysis of these accicents. The 500 gpa leakage limit per steam
Generator ensures Lhat ste.m generator tube integrity 1s maintained in the
event of 2 main steam line rupture or under LOCA congitions.

The 10 gpm I[DENTIFIED LZAKAGE limitation provides allowance for a limited
amount of leakage from known sources whose presence will rot interfere with
the detection of UNIDENTIFIED LEZAKAGE by the Leakage Detection Systems,

The CONTROLLED LEAKAGE Timitation restricts operation when the total flow
suppiied to the reactor cgolant pump seals exceeds 40 gpm with the modulating
valve in the suppiy Tine fully open at a nominal Reactar Coolant System prec-
sure of 2235 pstg. This limitation ensures that in the event of a LOCA, the
safety injection flow will rot be less than assumed in the safety anaiyses.

The 1 gpm leakage from any Reactor Coolant System pressure isclation valye
is sufficiently low to ensure early detection of possitle in-series check valve
failure. [t is apparent that when pressure isolaticn is provided by two in-
series check valves and when fzilure of cne vaive in the pair can go undetectec
for a substantial length of time, verification of valve integrity 1s required.
Since these valves are important in preventing cverpressurization and rupture
of the ECLS lTow pressure piping wnich could result in a LOCA that bypasses
containment, these valves snould be tested pericdically to ensure low probability
of gross feilure.

The Surveillance Requirements for Reactor Coolant System pressure isolaticn
valves provide added assurarce of valve integrity theredy reducing the prob-
ability of gross valve failure and consequent intersystem LOCA. Leakage from
the pressure isol *‘on valve is IDENTIFIED LEAKAGL and wiil be considered as
a2 portion of the allowed limit.

CATAWBA « UNITS 1 & 2 B 3/8 4.4 Amenament No. 84 (Unit |

K107 ~menament No. 78-{Untt ¢



rerachment L:

The total steas generator tube leakage limits of 0.5 gpm for all steam
"~ generators and Z00 gpd maximum leakage intc cne steam generator ensures
that the dosage contribution from the tube leakage will be limited to
the applicable fraction of 10 CFR Part 100 dose guideline values in the

event of any FSAR Chapter 15 rransient or accidenc, The 0.5 gpm and
200 gpd limits pound the assumprions used in the analysis of these
accidents. Ths 200 gpd lcaxage limit per steam ganerator also ensures
that steam generator tube 1ntegrity 15 maintained in the event of a
main steam :ine rupture or under LOCA conditions.

K-10%
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SEMIANNUAL RAQICACTC.E ontisyeq)

The Radicace .e £ffluent “elease Reoorts snall incluce a 1ist ang descrip-

tion of unplannec *e~eases from the site t2 UNRE: RICTED AREAS of ragicactive
materials in gasesus ang liguiz effluents mage auring t7e reporiing periog,

The Radicacs-.e cffluent falease Reports snall include any changes made
during the repcr= =g period tc the PROCESS .d"ﬁ -QCGRAM (PCP) ang %2 the

OFFSITE DOSE CALC.LATION MANUAL (ODOCM), as weil as a iisting of new locations
for dose calculas :15 ana/cr ewv‘rcnmeﬂta. Tonl'*'vﬁg jdentified by the lang
use census pursuant $2 Specificatien 3.12,2.

MONTHLY OPERATING FEPCRTS

6 §.1.8 Rout:re ~sserts of coerating statistics ana snutdown experiance, "7
cluding @ c.men:s::.n of a‘1 cnallenges t2 the PORVs cr safety vaives, shail
bc submittea on : menthly dasis to the NRC in accorsance with 10 CFR 20.4, ro

s o

later than :1e 15¢% af each month following the calencar month covereg by t»
report.

CORE OPERATING L.“ITS REPCRT

§.9.1.9 Care coerating Timits snall be establishea ang documented a1 the CCRE
OPERATING LIMITS ZZPORT haefere esach reload cycie or any remaining part of a
relcad cycle for ==e failowing

1. Moderator “=aperature Coefficient 8CL ana EQL limits ana 3C0 pem
surveillance 'imit for Specification 3/4.1.1..,

2. Shutdown 2ank lasertion Limit for Specification 3/4.1.3.5,

v

|

3. Contrel Bank [nsertien Limits for Spe~ification 3/4.1.3.6,
4, Axial Flur (ifference Limits, target dang™, and APL“D for
Specificatizn 3/4.2.3, L
N
=n i
s nea CeoMat Channel Facier, :RTP. K(Z), #(2)** »‘\PLND ?ne Fq(X,V!E}O.«CL‘
w(Z ar Szecification 3/4.2.2, ana
TERER
E i= ! ! - | N xw TP
8. Nuclezr £~t~2ipy R.se rot Channel Tacteor, ~AHQ§(! :)
WML N
and Power “:ztar Multiplier, MPAM , limits for ::ccwf‘ a-
tion 3/4.2. 3

The analytical metncas <sed to cetermine the core ogerating !imits snall be
shose crevicusly ~eviewed and approved Dy NRC in:
1. WCAP-9272- °--. "JESTINGHOUSE RELOAD SAFETY EVALUATION METHOOOLOGY,"
July 198¢ ' Pwageigtary)
(Methccoiogy for Specifications 3.1.1.3 - Moderator Temperature
Coefficient, 23.1.3.% - Shutdown Bank [nserticn Limit,

-~

3.1.3.% - Control Bank lnse « .en Limits, 3.2.1 - Axial Flux

ND
‘ﬂcfcrtnce€§=*1 applicapie to target band and APL.
e

*®Reference @# are not applicanle tc W(Z), and APLNU, and w(éa.
saxpeference T7: Reracplicanle to Fa
*xx#0afgrenca gt snnlicasie t2 AT g MF .
CATAWBA - UNITS - L 2 =19 x-1wy _Apenament Ne.- o6 (Uatt 1)



ACMINISTRATIVE _CYNRULS

CORE QPERATING .IMITS REPORT (Lantinued)

Differe~ce, 3.2.2 - =eat Flux Mot Channel Factor, ang 3.2.2 -
Nuclezr Zathalpy Rise mot Channel Facter.)

WCAP=10215-3-4 "QELAXATICN OF CONSTANT AXIAL OFFSET CONTROL FQ
SURVEILLANCE TZCHNICAL SPECIFICATION," June 1983 (W Proprietary).

ro

(Meinccsiogy for Specifications 3.2.1 = Axial Flux Qiffererice
(Relaxez Axial Offset Contrel) ana 2.2.2 - Heat Flux Hot (Rannel
Cactar #(I) surveillance equirements for F3 Methodoiogy.

WCAP-10266~%-3 Rev. 2, "THE 1281 VERSICN OF WESTINGHOUSE EVALUATION MuCEL
USING BASH CIZE," Marcn 1587, (W Proprietary).

L]

(Metnocaiegy for Specification 3.2.2 - Heat Flux Hot Channei Facter.)

-

g —.
BAW=10182-4. 'NOOOLE - A Multi-Dimensicnal Two~Group Reacts ~S€muiator,”\\¥
June 1988,

(Metnocsiogy for Specification 3.1.1.3 - Moderater Temperature
) JCoeffic:ent.)

10163F-4 . 'Core Operating Limit Methodology for westinghouse-
Designea PwR's," June 1989.

(Metnscs'ogy for Specifications 3.1.3.%5 - Shutdown Rod Insertion
Limits, 3.1.3.6 - Contrel Bank Insertion Limits, 3.2.1 - Axial
Flux D' ““erence, 3.2.2 - Heat Flux Het Channe! Facter, ana 3.2.3 -
Nuclear Sathalpy Rise =ot Channel Facter.)

§. BAW-101687, “ev. 1, "B&W Loss-of-Coolant Accident Evaluation Model for
Recircuiati~z Steam Generatsr Plants.” Septemoer, 13983.
(Metnces iogy for Specification 3.2.2 = weat Flux Hot Channei
Factsr. |

e ————
The core operating 1imits shall -e determined so trat all applicable 1imits
(e.g., fuel thermai-mecnanical 'imits, core thermal-hyaraulic limits, ECCS
“ieias  auelpar i3 3uch a3 3tutdswn nargia, ang transient ang acgisent

analysis 1imits) f the safety analysis are met.

The CORE OFERATING LIMITS REPCRT, including any mid-cycle revisions or
supplements therets, snall be provided upon issuance, for each reloaa cycle,
to the NRC in acccraance with 10 CFR 50.4.

8-110 . oL
CATAWBA = UNITS . 1 2 . Amandment Mg, 5 fU"}t 1)
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for Specification 6.9.1.9

Attachment 1l:

BAW-10168PA, Rev. 1, "BaW Lgss-of-Coolant Accident Evaluation
Model for Recirculating Steam Generator Plants,® January 1991
(B&W Proprietary).

(Methodology for Specification 3.2.2 - Heat Flux Hot Channel
Factor )

DPC-NE-2011P-A, *“Duke Power Company Nuclear Design Methodology
for Core Operating Limits of Westinghouse Peactors,® March, 1950
(DPC Proprietary! .

(Methodology for Specification 3.1.3.5 - Shutdown Rod Insertion
Limits, 3.1.3.6 - Control Bank Insertion Limits, 3.2.1 - Axial
Flux Difference, 3.2.2 - Heat Flux Hot Channel Factor, and 3.2.3
- Nuclear Bnthalpy Rise Hot Channel Factor.)

DPC-NE-3001P-A, "Multidimersional Reacter Transients and Safety
Analysis Physics Parameter Methodology, * November 1991 (DPC
Praprietary) .

{Methodclogy for Specificarion 3.1.1.3 - Moderator Temperature
Coefficient , 3.1,3.5 - Shutdown Rod Insertion Limits, 3.1.3.8 -
Control Bank Insertion Limits, 2.2.1 -~ Axial Flux Difference,
3.2.2 = Heat Flux Hot Channel Factor, and 2.2.3 - Nunlear
Enthalpy Rise Hot Channel Factor.)

DPC-NF-2010P-A, °"Duke Power Company McGuire Nuclear Station
Catawba Nuclear Statiocn Nuclear Physicg Methodology for Relecad
Design. " June 1985 (DPC Proprietary).

{Methodolcgy for Specificaticn 3.1.1.2 - Moderator Temperature
Coefficiant.)

DPC-NE-1002A, "FSAR Chapter 15 System Transient Analysis
Methodology, * November 1791.

(Merhodcology used in the system thermal-hydraulic analyses which
determine the core operating limits)

DPC-NE-3000P-A, Rev. 1, "Thermal-<Hydraulic Transient Analysis
Methodelogy, * November 1391,

(Modeling used in the system thermal-hydraulic analyses)

R-111
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Carawba 1| Cycle 7 Core Operating Livits Repurt

This Core Operating Linits Report (COLR) for Catawba Unit 1 Cycle
7 has besn prepared (n accordance with the rejquirements of
Technical fpecification 6.5.1.9,

gg: tachnical specifications affected by this report are listed
below:

3/4.1.1.3 Moderator Temperature Coefficient
1/4.1.5.5 Bhutdown #od Ingertio.. Limit

1/4.1.2.4 Con-y 1 Rod Insertion Limit

214.8:1 Axial Flux Differvence

37484 Heat Flux Hot Channel Factor

374.4.3 Hucl : Enthalpy Rise Hot Channel Factor
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Figure 2
Control Rod Bank Inseruon Limits Versus Percent Rated Thermal Power

2ank insertion iimits are to be set as a function of reactor power, as measured by
deita T,

*100%AT = indicatea AT Normai Full Power Conaitions
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Figure 3
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Catawba 1 Cycle 7 Core Operating Limits Report
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Catawba 1 Cycle 7 Core Operating Limits Report
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catawba 1 Cyqle 7 Cdre Operating Limits Report

L
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IPL (R, X3 1 = MARD (X, ¥/ *[1.0 « L1/RRH)*11.0 - F)]
2.6.1 Catawba 1 Cycle 7 Operating Limit Maximum Allowable Radial
Feaks (MARP(X.Y)) are provided in Table 4.
The frllowing parameters are raquired for core monitoring per the
surveillance requirements cor 3.4.2.3:
(Fhe (X, Y1177 = FRLIZ Y * My (X, ¥) 7 (UMR*TILT)

Hote: (Fiu(X.Y))""is the parameter identified as FJ'(X.Y) in DPC-NE-
2011P5.

where
UMR = Uncerrainty value for measured radial peaks, UMR-1.04),

TILT = Peaking penalty that accounts for allowable gquadrant power
vilt ratio of 1.03.

2.6,2 FaulX.¥) is provided in Table 5.
2.6.3 Mu(X, YY) is providad in Tahle 6.
2.6.4 RRH = 3.34

where FRH = Thermal Power reduction reguired to compensate for
each 1% thar F(X.,Y) exceeds its limit,

206-5 m “ 0~0‘

where TEH = Reduction in OTAT K, setpoint reguired tc compensate
for each 1% that F,(X,¥Y) exceeas its limit,

NOTE: Tables T and € will be supplied when monitoring inrute are
camputed.
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Table 4. Maximum Allowable Radial Peak (MARP) valuesa‘?
4 ~ E

BARL

12 1.5809
1.8 1.5806
e | 1.5836
1.6 1.5859
4.8 1.58871
&,0 1.5878
T3 1.5864
2.4 1.878]1
8.6 1.565%
10.8 1.54%%
12.0 1.5133
vl 1.7877%
1.8 1,7423
2.4 1.7126
0 1.6738
4.8 1.8313
§.0 1.58564
Tl 3 83%0
5.4 1.4885
R 1.4359
10.8 1,3887
12.0 1.3500

1

-

‘ aul bdas

MARE
/12 1.5839
1.2 1,5624
2.4 1.5328
1.6 1.5013
4.8 1.4626
6,0 1,4291
7.2 1.3920
8.4 1.3488
5.6 1.3126
10.8 1.2726
12.0 1.2443
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Catawba Nuclear Station

153 Decrease in Reactor Coolant System Flow Rate

Table 'S22 (Page | of 2). Parameters for Postulated Locked Rotor Offsite Dose Analysis

Conservative
| Data and and assumptions used 1o estimate radioactive

source from postulated acodent
a Power i evel (MW1) 1845
b Percent of fuel defected 415

] : acg
¢ T'otal steam generator tube leak rate dunng / gpm

acadent and wutial ¥ hours
d. Activity released 10 reactor coolant from failed fuel 10% of gap inventory
3 Offsite Power Not available
f. Redctor coolant activity pnor to acaident Pramary and Secondary

v

Data and assumptions used to estimate activity released

a lodine partition factor
b. WW
- ey
~ UN(SOLATEY Dl s
whier averdent (hesy -
Duspersion data
a Distance 10 exclusion area boundary (m)
b Distance 10 low population zone (m)
3 y'Q at exclusion area boundary (sec'm’)
d. 1'Q at low population zone (sec m’)
Dose data
a Method of dose calculations
b Dose converaon assumptions

Case | (No rodine spike)
Exclusion area boundarv

Whole body
Thyroid

Low population zone

Whole body
Thyrowd

Activity Dunng Normal
Operations (Table Table 11-4
on page 11-11)

0.01
' y [
bi5:243 rtodtry (OOREL LB )

-

0Nt | 200 00 LBM
(0-468 #s)

s

762
H006
A 10 A

—rapos. 8 OFE- 5

SRF 15.3.3-/6.3. 4 Avp
Regulatory Guide | 4

TR et
1.109

44b-ot 2Z.58E~|
4o~ 1S5.5

X0 & BT
= 6.4

REV: (01 OCT 1990)
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153 Decrease in Reactor Coolant System Flow Rate Catanha Noclear Station

Table 1522 (Page 2 of 2). Parameters for Postulated Locked Rotor Offsite Dose Analysis

C onsersy ative
Case 2 (With preexisting 1odine spike)
Exclusion area boundary
Whole body Sbpii— 2 GRE~
Thyroid - 2& 7
Low population zone
Whole body e 6 1E-Z
Thyrowd = b 14

15160 REV: (6} OCT 1990




Catawba Nuclear Station

154 Reactivity and Power Distribution Anomalier,

0 Table 1526 (Page | of 2). Parameters lor Postulated Rod Eiection Offsite Dose Analysis

Conservative Realistic i
1 Data and assumptions used 10 estumate
radioactive source from postulated acoilents
& Power level (MW1) 1565 1565
¢ Steam generator tube leak rate prior 1o and P 0.5 a———
s e T — -
d.  Failed fuel W peveent of fuel same
rods in core
e Activity released 10 reactor coolant from failed
fuel and avauable for release
Noble gases 10 percent of core same
gap mventory
lodines 10 percent of core same
BAD Inventory
%——-"' ———— M
e —
B Actiaty released 10-ssacior coolant from melted -
fuel and avariable dor reicase 10 comamrnent
Sassble e R L Sy
CTYPE b
COLE ISR
b lodine Fractions (organic, elemental and Regulaton, Guide same
particulate 1 4
2 Data and assumptions used 10 estumate & 1iv1t y
rzleased
a  Contunment Free volume (f") 1.01SE + 0& same
b Contanment leak rate 0.3 percent of 0.05 percent of
contamament contamnment
volume per day, volume per day,
051524 hr 051£24 hr
0.15 percent of 0.025 percent of
contamnment containment
volume per day, volume per day,
1> 24 hr 1>24 hr
¢ Bypass leakage fraction 0.07 0.07
0 Mw—-—-‘;‘ -
¢ Offsite power Lost
REV: (01 OCT 1990) 12
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154 Reactivity and Power Distribution Anomalies

Catawba Nodear Station

0 Table 1526 (Page 2 of 2). Paramcters for Postulated Rod Ejection Offsite Dose Analysis

Conservative Reabistic
L Aa (AL s agane, o RSP FET PR =~ 33500
‘M:; gr—brrratrorof durnfrem-rehet-vaiver+ e it
( 3 Dasperuon data
& Drstunce to exclusion area boundary (m) 762 762
b, Dis nce 10 low population zone (1) 6096 6096
¢ 1/Q at exciusior. area boundary (sec m?) 4 75&4'
0-2 hrs R e .
d. y/Q at low population zone (sec'm?) 55
l 0-8 brs oy
fPd-try 2 S
“ed-days-— e A 2B 2 St ———
A - & R e N 0. ST § |, WO ¢ K. | -3 < - B ——
- Dose data
& Method of dose calculation ngulamr} Guide same
b Dose conversion assumptions RQEQMKP" 2 same
ddeand | 209
¢ Doses (Rem)
Exclusive area boundar, ? 46-\
0 Whale bod: ~69E-2
0 Thyroid TS 3.6
Lot population zone
0 Whole body T | OB e~
0 Thyroid papr— .98
Secondary side
Lxclusion area boundary
Whole body rorr- %9962
Thyroid +ser14. 2
Lovw population zone
Whole body G 6965 - 3
Thyroid SUFT T 2.7
HEXT (e

REV: (01 OCT 199
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This change ig the sameé as that approved for MeGuire Units 1 and 2.

This proposéd Technical Speci -ation 73 revision changes Figute 2.1-
ia to retlect use of the BWCM NF cofrrelation and Duke Power Company ‘s
Statistical Core Design (5CD) .sthodology with a 1.5% thermal design
ONBR limit.

- y i e 1 o= LR ) ¥

Duke Power Company (DPC! has recalculseted the Catawba reactor core
gafety limits using the BWCMV CHF correlation (Reference 1) along with
its Statastical Core Design (5CD) methodology. Reference ©, With the
implementation of these design methodologies, the nuclear enthalpy rise
hot channel factor., Fl., was decreased from 1.5% to 1.50. The proposed
changes to Figure 2.1-1 reflect the use of this new design limit as
well as the use of BWCMY and the Duke Fower Company SCD.

The reactor core safety limits provided on Figure 2.1-1 depict the
cambinations of thermal power, Reactor oclant System pressure, and
average temperature within which the calculated DNBR is no less than
the design limit DNBR value, or the average enthalpy at the vessel exit
it less than the »nthalpy of saturated liguid., The analyeis which
defines these limits 13 pased on a full core of Mark-BW assemblies with
a4 thermal design flow rate that bounds the minimwn maasured flow at
Catawba. The DNB limited portions of these curves are defined using
the BWCMV CHF correlaticn with a design ODNBR limat of 1.55. This
design DNBR limit provides 10.7 percent thermal margin to the 1.40
BWCMV statistical aesign limit which is defined for the Catawba core
using the DPC SCD methodology. The safety limits are based on a design
peaking distribution with a nuclear enthalpy rise hot channel factor,
P of 1.50 and a reference chi cosine axial power shape with a
peak of 1.55. To verify that this design peaking distribution is
conservative on a cycle-specific besis, maximum allowable peaking (MAP)
limits, which provide DNB eguivalence to the design distribution at
varicus safety limit statepoints, are defined. To verify that margin
was available, these MAP limits were compared to predicted cycle-
specific peaking distributions, Reference 2. As part of the safety
limit /MAP limit analyses. an evaluation was performed which showed
that, if power were reduced below 100 percent, peaking could be
increased according t¢ the following relationship:

k=1+ 0,3(1 - P)

where k = the factor by which the MAP limits are adjusted to
define reduced power limits

P = the fraction of rated power
while maantaining the core within the aforementioned thermal limits.

Comparison of the Mark-BW safety limits and the Westinghouse OFA safety
limits shows that at ail prints the Mark-BW limits are outside the QFA
limits. Mixed core studies have shown that the Mark-BW safety limits
are applicable to the Westinghouse OFA fuel if a DNER penalty is
included for those assemblies. The DMBR penalty tor OFA fuel is
applied against the 10.7 % margin included in the design DNBR limit.
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This proposed Technical Specification (TS) ¢change deletes ACTION

2.2.1.b:1 and egquation 2.2-.. This change is congistent with the
proposed change to Technica. Specification 3.3.2, and the removal of
tha Total Allowance (TA) coiumn, the 2 column, and the Sensor Erxdr (8)

column from Tables 2.9+1 and 3.3-4,

- ™ A -~ 4 i

ACTION 2.2.1.b.1 provides *ne option of declaring an instrumentation
channel operable by use of sjuation 2.2-1 when the Reactor Trip System
Instrumentation or Interlocx Setpoint is legs congervative than the
Allowable Value, Use of this optien necessitates the inclusion ¢of the
Total Allowance (TAl, the value £, and the Sensor Error [(5) terms in TS
2.2.1 and Table 2.2-1, Both ACTION 2.2.1.b.1 and 2.2.1.b.2 require
that the Setpoint be adjustad consistent with the Setpoint value given
in Table 2.2~1; however, deletion of ACTION 2.2.1.b.1 and eguation 2.2~
1 makes TS 2.2.1 more —egtriitive, in that the channel must be declared
ingrerable with the Rea..or Trip System Instrumentation or Interlock
Set\wint less conservative than the Allowable Value. The deletion of
ACTION 2.2.1.b.1 and eguation 2.2-1 improves the safe operation of the
plax: by reducing the complaxity of the Technical Specificaticns. This
shange al#o provides increasad conformity with the ~omparable Technical
Spocification for McGuire tliclear Station.

=R = : 3 5

This proposed Technical Specification (T8) revision changes the K
values for the o ertemperature and overpower AT trip functions to
reflect the use of the BWCM.' CHF correlation and Duke Power Company ‘s
Statistical Core Design (5CC) methodology with & 1.55 thermal design
DNBR limit. In addition, an axial imbalance penalty, f.(Al), is
applied to the OPAT reactor trip. The power range neutron flux
nega'ive rate reactor trip .3 deleted from the Reactor Protection
System.

in addition, the table 1s rsvised to delete the Total Allowance (TA!
column, the Z column, and the Sensor Error (8) column from Table 2.2-1.
This change is consistent with the proposed change to Technical
specifications 2,2.1, 3.2-2 and Table 3,3-4,

The overtemperature and overpower AT reactovy tripe are designed to
protect the reactor from DNER and centerline fuel melt (CFM), Due to
the new DNBR methodology., the allowable cperating region is modified.
Therefore, new K values are calculated to conservatively bound this
operating region.

The purpose of the UPAT trip functicon is to prevent center-line fuel
melt (CFM) during normal cperarion and condition I transients. The
OPAT trip function is designed to trip the reactor when the measured AT
exceeds 118% of normal full power AT. The £,(AI) portion of the trip
function is designed tg lowsr the trip =etpeint when axial flux
differences (AFDs) exceed predetermined limits. Since the limiting
marging to CFM occur as tie resulc of highly skewed power
distributions, a f.{AT) trip reset function can be developed to prevent
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CPM limite from being exceeded. or to increase the available margin to
the CFM limit.

Analysis of the CIC7 core ndicates that .o f,(AI) trip function i
regquired to protect the core from CFM. However, from an operaticnal
and design standpoint., it is desirable to prevent power distributions
corresponding to high AFDs. For the ClC7 core, the f,(Al) trip reset
function was developed to produce a reactor trip on high AFDs for
sredible cverpowar events protected by the GPAT trip function., The
implementation of this function prevents power distributions for highly
skewed conditions and affords increased margin to the CFM limit. This
margin is important in that it will reduce the probability that
adjustments to the OTAT trip function will be reguired as the result of
CFM surveillance requirements.

A reactor trip on negative flux rate is not assumed in any of the
licensing basis aszcident analyses. The analysis of the dropped rod
accident (Reference 4, for which the negative flux rate trip was
designed to provide protéstion, assumes that reactor trip occurs on low
pressurizer pressure, if at all. For cases in wiich no trip occurs,
i.e. ftor low dropped rod worthsg, this analysis shows that none is
rneeded. The removal of the negative flux rate trip from the Reactor
Protection System will eliminate both unnecessary reachor trips
resulting from such low worth rod drop events and spv ous trips from
maintenance /surveillance activities.

In addition to the technical justification provided for the proposed
revi.ion to Technical Specificaticn 2.2-1, the removal of the TA, Z,
and 5 columns from Table 2.2-1 improves the safe cperation cof the plant
by improving the readability of the table. Furthermore, retention of
these terms necessitates a change in many of the values in order to be
consistent with the licensing basis accident analyses performed by Duke
power Company. It should be noted that the Trip Setpoints and
Allowable Values remain unchanged unless specifically addressed as a
proposed revision,

. - 5 . o i -

The table is revised to include all accident analyses that would
(equire reevaluation in the event that cone full-length control rod is
inoperable.

This change is the same as that approved for McCuire Units 1 and 2.

The existing Table 3..-1 listed the rod cluster control assembly
misalignment event when, in fact, the broader-scoped event of rod
miscperation should have been given. This accident includes the statsic
migsalignment as well as single rod withdrawal, dropped rod and dropped
bank events, which might all be impacted by the incperable rod. The
large break LOCA analysgis, which was listed in the table, does not take
credit for any control rod insertion and should therefore be renoved.




t.2.a and SR 8.2:.2.2.¢.2.0b i858 to reflect Duke

The change to SR 4.2.2.2.¢
Powar vs., vendor (B&W! methods for surveillance (i.e., remove NSLOPE and

FSLOPE from SR 4.2.2.2.¢.2.a) and provide clarification of SR

4.2.2.2.2.2.b action reguirements. The change to SR 4.2.2.2.d

surveillance method is to provide clarification of 4.2.2.2.4. :

- s 1 1 1~ ~

The changes were made to provide surveillarce requirements consistent :
with Duke Power Company methodology for core power distribution control ‘
and surveillance of the hsat flux hot channel factor, as discusged in

DPC-NE-2011PA (Reference Z). The nomenclatur¢ in SR 4.2.2.2.c.2.a is

changed to reflect Duke Fower vs. vender (B&W) nomenclature. SR

4.2.2.2.¢.2.b provides clarification of which margin is to be used for

this acticr. SR 4.2.2.2.3 redquires projectionsg of the measurements to

be made to determine at what point Fo(X.¥,Z) would exceed the allcowable

limit i1f the current trend continues. However, for the case when the

projection of the current trend would indicate that the margin is ‘
increasing, the actions for the current negative margin (from SR

4.2.2.2.0.2 and 4.2.2.2.c.3), would be sufficient since this margin is

less than the extrapolated margin. In this case it would not be

necessary to penalize the current margin based on the resuits of the

extrapclation, since the extrapolation indicates an improvement over

rime,

Specification 3/4.2.3 was revised to reflect the power peakiny
surveillance method described in DPC-NE-2011PA, These revisions are
summarized as follows:

1. The statement Specification 3.2.3 LCO was revised to reflect
puke's nomenclature for the nuclear enthalpy rise hot channel
facter | (X.¥), and re/ated parameters required by the
methodology of DPC-NE-ZCL1PA vs, vendor (B&W) nomenciature and
used throughout the Relcad Report.

i There are no changes to Specification 3.2.3 Actions a, b, c and d
other than nomenclature as menticned above.

Lot
.

SR 4.2.3.2.b addresses the frequency for confirming that Fpy(X.,¥)
is within its limit. In addition to perforiuing the surveillaice
at le snce per i1 EFPD, the revised surveillance requires
measui ..ent of the peaking factor whenever the excore guadrant
power tilt ratio is normalized using incore detector
measurements. Thic ensures that the impact of any core tilt on
FoH(X,Y) will be determined and reflected in the margin
calculation. This is comparable to SR 4.2.2.2.b in the Fg(X,¥.2)
specification. SR 4.2.3.2.b.1 requires a surveillance to be
performed upeon reaching eguilibrium conditionﬁ after exceeding by

10% or more of RATED THERMAL POWER at which FUpg(X,¥) was last

determined.

4. The purpose of SK 4.2.3.2.¢.1 is to perform margin calcgba&ions
based on the measured radial peak. The limit ngHtx,YJl to
which the measurement 13 compared is hased on the allcwable

design MARP limi:, increased by a factor that represents the
maximum amount that the power at the given assembly location can
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increase above the design value bhefore tle measured value may
become limiting, Part ¢.Z uses the amount of margin determined

‘ by this procedure to form theée basis for the amount of power level
veduction and the reduction in the high flux and OTDT Ka trip
setpoints required in the AC "ION statements fOr the
specification.

5, SR 4.2.1,.2.3 nas besn changed to reflect Duke's nomenclature and
to allow for the case when margin may be incrsasing over time.
This survelil.ance raquires projections of the measurements to be
made to determine at what point Fpu(X,Y) would exceed the
allowable limit 1f the purrent trend continues. In part d.l a
penalty is applied to PPy (X.Y) if the trend indicates that the
meagured paak would exceed the limiting peak within the 31 EFPD
gurveillance period, and the margin calculaticns are repeated. In
part d.2, the medsurement id obtained ana the margin calculations
are repeated . that appropriate actions can be taken before zero
margin is reached.

Tor $ -~ < } ~me .

Specification 3/4.2.3 was revised to provide required actions and
surveillance requirements consistent with Juke Fower Company
methedology for core power distribution contgol and surveillance of the
nuclear enthalpy rise hot channel factor, «s discussed in DPC-NE-Z011PA
iRetarence 2). The nomenclature is changed to refiect Duke Power
nomenclature vs. vendor (B&W! nomenclature and clarification of
surveiilance requirements is provided te be consistent with Duke's
methods described in DPC-NE-Z011PA,

SR 4.2.3.2.b.1 is changed to better clarifv the surveillance
reguiremept and to ensure that the plant s at egquilibrium conditions
pricr to a measurement. The surveillance requirement alsc has a
provision similar ¢9 the requirement it r placed stating that during
power escalation at the beginning of each cycle, TEERMAL POWER may be
increasad until a power level for extended operation has been achieved
and a power distribution map obtained.

SR ¢.2.4.2.¢ 15 changed to reflect Duke Fower vs. vendor (B&W)
nomenclature. This surveillance reguirement i: comparable to the SR
§.2.2.2.¢c on FOIX.Y.2).

SR 4...3.2.4 iz changed to reflect Duke Dower vs. vendor (B&W)
nomenclature and to provide clarification of 4.2.3.2.d4. An additional
chaeck has heen added to determine if the margin is increasing. This
surveili?nce requl; ement 1s comparable to the new SR 4.2.2.2.4d on
PolX,X.21,

This revisica is intended to provide consistency between Duke's
westinghouse plan~s, and ccocrrect an action item.

CYs Fymars

This change is administrative in nature because it corrects a
typograghpical error., It does not represent an actual change td the
Requirement of 3/4.2.5.
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Thiz chanme 1s to delete tle re. tor trip on power iange neutron flu
neégative rate irom the Reactdy Protection Eystem.

~ - | 3 .. £ o~ &

Refer to the technical justification for the pyopogsed revision Lo TS
Tabie 2.=2-1.

The reactor trip on power vange neutron flux negative rate is deleted.
The response timeg associated with the RTD Bypass System for the COTAT
and OFA”™ are deleted, a3 is fogtnote regarding RTD Bypass System,
Neutro,. “etactor responge time exemption is added to CPAT trip.

- ”~ s -~

For the deletion of the power range neutron £1
to the technhical justificaticn for the proposs

e B Pk |
RS T

ux negative rate, refer
d revisign £ TE Tahle

For the response times and footnote regarding RTD Bypasg System, the
RTD Bypass System has Deen deleted,

The neutron detector response time sxemption which is applicalle to the
OTAT trip is now applicable to the OPAT trip due to the addition of the
£ (A1) function to the OPAT trip. Kefer to the technical justification
for the proposed revisisa to5 TS Table 2.2-1.

This change is to delete the reactor trip on power range nautron flux
negative rate from the Reactor Protecticon System,

e 3 { F44s ="

Refer to the tachnical justificaction for the yroposed revision to 78
Table 2.2-1.

= 4 ] L o S . § f~

This proposed Technical Specification (TS] change deletes ACTION
3.3.2.b.1 and &quatien £.2-1. Thisa change 1§ consistent with the
proposed change to Technical Specification 2.2.1, and the removal of
the Total Allowance (TA) colt , the Z ceclunn, and the Sensor Error (8}
column trom Tables 2.2-1 and 3.3-4.

- i & b s £3 o

ACTION 3.3:2.b.1 provides the option of declaring an instrumentation
channel operable by use of eguation 2.2-1 when the ESFAS
Instrumentation or Interlock Setpoint is less conservative than the
Allcwable Value. Use of this option necessitates the inclusion of the
Total Allowance (TA), the vaiue Z, and the Sensor Error 5) terms in TS




1.3.3 and Table 3.3-4. Both ACTION 3.3.2.0.1 and 1.3,3.b.2 sequire
that the Satpoint be adjusted consistent with the Setpoint value given
in Table 3.3-4; however, deletion of ACTION 3.3.2.b.] ang egquation 2.2~
1 waxes T8 2.1.2 more reririctive. in that the channel must be declared
inoperable with the EF. a3 Instrumentation or Interlock Setpoint less
conservative Lhan thr Allowable Value. The deletion of ACTION
3.1.2.b,1 and eguati_n 2.2-1 improves the gafe operation of the plant
by reducing the complexity of the Technical Specifitations. This
~hénge alsc provides increased conformity with the comparable Technical
Specitfication for McGuire Huclear Station

Exspused Bevizinn to Iechoical Zoecification Tabls d.i-4

This proposed zevision changes the low steam line pressure setpcint for
safety injection and main steam iine iscolation from 7285 psig to 778
psig. The allowable value for this trip function is changed from 694
peig to 734 psig, maintaining the same 11 psig allowance for rack
uniertainties, and the lead-lag controller for steam line pressure-~low
is deleted. In addition the table is revised to delete the Total
Allowance (TA) column, the Z column, and the Sensor Error (5 column
trom Table 3.3-4, This charige is consistent with the propesed change
to Technical Specifications 2.2.1, 3.3.2 and Table 2.2-1. Lastly, the
Aliowable Values asscciated with RTD Bypass System for the Feedwater
isolation on Tavg-Low and ESFAS P-12 interlock on Low-Low Tavg are
deletad.

lachnisal Jussificacion
For TS Table 3,3-4 items (.2 , 4.d, and lead-lag removal:

The higher steam line pressure setpoint is consistent with all
iicensing basis safety analys<s. The steam line break event was
reanalyzed (Reference 4) assuming an uncompensated low steam line
pressure setpoint of 700 psig, ailowing 7% psig for instrument
uncertainty and margin. This reanalysis shows this Condition IV
rransient does not exceed the impcsed Conditicn II acceptance criverion
2% no DNB.

The inadvertent opening of a steam generator relief or safety valve, in
tarms of primary system overcocling, is essentially a small steai line
preak. is Condition II event exhibits steam releases markedly less
than the steam line break event. Therefore, this event is bounded by
the steam line break event and does not reguire reanalysis.

This change does not necessitate reanalysis of the peak containment
remperature analysis. The removal of the dynamic compensation of the
steam line pressure signal, even with the increased setpcint, will
delay main steam line isclation following certain breaks in the main
steam line. 3ince the sffect of main steam isolation is to terminate
the blowdown of the intact steam generators, postponing MEIV closure
will tend to retard the blowdown of the faulted generatcr and delay
tube uncovery. Also, the extended blowdown c¢f the intact zteaw
generators will reduce the Feactcr Coolant Sys:em temperature, which
will further delay tube uncovery. Once uncovery does occur, this lower
rimary system temperature will effectively reduce the enthalpy of the
reak flow.

The removal of the dynamic compensation of the steam pressure signal,
which acccapanies the change in the low pressure setpoint, will
essentially eliminate the spuricus ESF actuation on minoy (but rapid)




pressure decreases 1in the cecondary system, In additicn. the increase
it containment temperature following a steam line break is caused by
the releaze of steam from the steam generators to the containment
atmosphers via the break, This eteam initially comes from twe gources,
the steamn generator connedted to the steam line with the bhreak and the
pther three steéam generatsrs. In the subcaguent digcussicn. the tormer
18 referred to as the fauited BG, wnile the latter are referred to as
the intac: SGg. Since the mosgt limiting break locations are between
the taulted 50 and its ME1V, the steam line isolation function does not
prevent blowdown from that 3G, However, aven for a single MSIV
tailure, steam line i1solarion terminates the blowdown from the intact
5Gs ,

Because 0f the energy content of the RCS, steam line bDreaks occurring
from an at-power initial condition are limiting for peak containment
temperature. During power operation. steam line isclation is actuated
by low steam line pressure or high-high containment pressure. The
current configuration for the steam line pressure actuation has
leads/lag compensation on the pressure signal, For a decreasing
measured pressure in the steam line, this compensated signal will fall
faster than the measured pressure signal. Therefore. for a given
trangient in measured pressgure and a given isclation setpoint.
igoletion on compensated pressure will ocour faster than isclation on
measured prassure. As the rate of decréase ¢f the measured pressure
slowe (smaller breaks), the compensatica becomes less important,
resulting in compensated pressure and neasured pressure becoming more
nearly identical. For this situation the igclation setpeoint 13 a more
important f{actor, in determining isclaticn time, than is the presence
of the lead/lag compensation. The proposed Catawba 1 Cycle 7 Technical
Specification change remcves the lead/lag compensation and increases
the isclation setpoint from 725 psig to 778 psig. This change, as
explained above, would result in later steam line isolation for larger
breaks and earlier isclartion for smaller breaks. The proposed
Technical Specification change results in a faster, and theretore more
conservative, isolation time for these smaller breaks.

For the three cases for which mass and energy releases are presented in
rthe Catasha FSAR, credit for steam line isclation »n low steam line
pressure 15 taken only for the 1.4 ft? double and . breal case, GStean
line isolation for this case occurs at 11 seconds. However, high-high
containment pressure is actuated at ! psig per the Technical
Specifications. A safety analysis setpoint of 1.75 psig bounds the
instrument uncertainty associated with the measurement of containment
pressure, and the time to reach containment pressure of 3.75 psig is
0.8%5 seconds. Adding 7 seconds for the maximum allowable Technical
Specification response time for steam line isolation on high-high
containment pressure gives 7 85 seconds for completion of steam line
isolaticn, compared to the 1l second time given in the FSAR,
Thersfore, even if there were a delay, due to removal of the lead/lag

compensation, in reaching th- '<w steam line pressure isclatiocn
setpoint for larger breaks SAR mass and energy releases would
remain conservative becau: ation would be accomplished on high-

high containment pressure :ior £o the time that isolation is credited
in the FE8AR.

For the resmoval of the Total Allowance (TA) column, the Z column, and
the Sensor Errcr (5) column from Table 3.3-4¢

In additicn to the technical justification provided for the proposed
revigion tos Technical Specification 3.3.2, the removal of these terms
from Table 2.2-1 improves the safe cperation of the plant by improving
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the readability of the table. It should be noted that rne Trip
Se“points and Allowable Values remain unchanged unless specifically
addressed as 2 proposed revision,

For TS Table 3.3-4 items S.¢,; l18.¢, and Table flotations:

The RTD Bypass System has been deleted,

§ & sm Akt 2

Two vosponse times are modifised in this prop sed change, the feedwater
180lation response time is changed from 7 geconds to 12 secconds and tha
steam line isolation time is clanged from 7 seconds ¢ 10 seconds.

Macknical fuskssd :

The extended response times are consistent with or conservative for all
licensing basis safety analyses. These two resfpcnse times are
agsumpticons in the steam line break analysis., The 12 second feedwater
isclation time and the 10 second steam line isplation times have been
employed in the steam line bresk analysis apprcocved in Reference 4.
Increasing these response times, from the current Technical
Speciiication values, causes the primary system JOVarcooling to worsan
due to the extended blowdown of the intact generators and the
additiconal mass of main feedwater delivered to the faulted generator,
Reanalysis (Reference 4) shows this Condition IV transient does not
exceed the imposed Conditicn II acceptance criterion of nc DNA.

The inadvertent gpening of a steam generator relief or safetv valve, in
terms of primz_ y system cvercooling, is essentially a small steam line
break. This Condition II event exhibits steam releases markedly less
than the steam line break event.. Therefore, this event is bounded by
the steam line break event and does not require reanalysis.

The increased feedwater 1solation response time also impacts the
analysis of the excessive feedwater flow event. The effect is
negligible, however, since the ONBR decrease is terpinated by the
turhine trip, which occurs 3 seconds after the high-high steam
generator level serpoint 13 reached. The fact that the feedwater
isolation valves close 12 seconds after this serpoint is Yeached rather
than 7 seconds does not affect the minimum DMBR achieved,

For the peak contailnment temperature analysis (Rkeference 6), a lower
1. . -id mass in the faulted generator yields cuonservarive results. This
ieaus to an earlier uncovery of the steam generator tubes and, thus,
the advent of superheated steam exiting the breal. Lengthening the
feedwater isclation vegponse time will increase the amount of fesdwater
delivar~d to the f2..ted generator and delay tube uncovery. Increasing
the main steam line .solation vesponse time has a similar effect as the
vemoval ¢f the dynamic compensation a4 the stean line pressure gignal
discussed in the technical justification for the proposed change to TS
Table 3.3-4. 1In audition, as explainec in Item 7 ¢f Section 6.2.1.4.1
wf the Catawba FSAR, the mass and energy relsases were calculated
beyond the point of - .3k containment temperature, As shown in Tables
&-47, 6-4%, and 6-51 of the Catuawba FSAR. the mass and énergy relaases
‘rom the faulted SG are not zero at the end of the release calgpulation,
indicating that inventory ramains in the faulted SG at that time, which
is after the time of peak containment temperaturs. Therefore, the
addaition of feedwater beyond the amount assumed in the FEAR analysis,
due to an increase of feedwatsr igolation time 2f 5 seconds, would
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gimply Ricrease the amcunt of inventory remaining in the faulted 54 at
rthe end of the mass and snergy release calculation. It would not
increase the caloulated containment temperature. 4

. Significant difficulty has been experienced in meeting :he surrent
[ specification response times for poch of these ESF functions.

} Tncreasing the allowable response times should eliminate this

| ditficuity.

The cpecification is being changed to reguire that the three operable
reactur coolant locps be in dperation in Mode 2.

e ST e

- L . TN

This restriction is imposed in order to make the gpecifications
consistent wita the reanalysis of the uncontrolied bank withdrawal from
subtritical or low power startup condition.

E.— iy - ers £ » o~ o~y ]

This mcdification changes the tolerances on the pressurizer safety
valve lifr setpoint from z1% vo +3%, -2% in all modes of operation.

N 1

@

i

y

: The pressurizer code saleties are not tested in place but zre removed |

l and shipped to » testing facility. The safety concerns for ramoval and :
1eplacement of these valy - are difficult access to the work area,

| difficuity in lifting dev. .2 rigging for valve removai/replacement, and

[ valve transport to/freo oo pressurizer. Since this work is nerformed ]

; in a radiclogical environment, work activities are further complicated

i by anti-contamination cloriaung. For a conservative approach, all three

; valves are removed each cutage for testing. The setpeint drift seen :

l during testing would again fall under the proposed setpoint variance :

, change. The change would possibly reduce work in the pressurizer by

1 66% by reguaring only ore valve to be tested per cutage. In summary,

l safety benefits would be guined by less work in a dangerous environment

, and less radiation exposure.

:

The larger allowable deviation from the nominal lift setting is f

consistent with the licensing basis analyses. An increased pressurizer

safety valve lift serpoint impacts the peak Reactor Coolant Systam

pressure calculated for pressure increase transients. A pressure .

increase is the result o a heatup in the Reactor Coolant System due a :

migmatch between the her . generated in the reactor core and the heat :

removed by the secondar system. The three accident categoiries ;

invoelving such heat transfer mismatches are the decrease in secondary

heat removal, decrsase in Reactor Coclant System flow rate, and

reactivity and power distribution anomaly transients. The feedline

break, locked rotor and rod ejection events are the limiting pressure t

increase transients in these three accident categories, respectively. ;
: These events have «ll been analyzed assuming a lift setpoint 3 percent ;
i above the nominal value. These analyses show that the peak Reactor :
: Coolant System pressure criterion, 110% of design pressure, is met for

the feedline break and lscked rotor events. The peas Reactor Cpalant

System pressure criverion of 120% of design pressure ‘s met in the rod

gjeccion accident analysis. :
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The amount by which the saficy valve lift setpoint is ailowed to drife
downward is restricted to 2 percent of nominal in order to ensuré that
safety valve lifr camor preciude reactor trip on high pressurizer
pressure, For DNB transients in which a4 high pressurizer prassure
reactor trip does not prevent the 1ifting of the safery valves, the
etfect of this reduced setpoint on the transient DNBR 15 evaluated.
Zince iow pressure is conservative for OMBR analyses, it is Lypically
assumed that the precsurizer PORVs and sprays mitigate the pressure
increase due to the system heatup and thereby preclude safety valve
1iit. For the vncontrolled pank withdrawal at power and single rod
withdrawal events, however, the operation of the pressurizer preassure
centrol system would tend to yield an earlier reéactor trip on
overtemperature AT due to pressure compensation of the trip setpoint,
The reanalysis of these svents show that all acceptance criteria are
mat |

This change raduces the aliowable toial reactor-to-secondary leakage
rate,

1 ' i icaria

Thig revision is reguired to limit primary-to-secondary -leakage tTo
values which ensure that the cffsite doses for FSAR Chapter 18
rransients and accidents meet the applicable fraction of the 10 CFR 100
limits, The change 1s necessary to account for an increase in the
predicticn of the number of fuel pins exceeding the DNBR limit for the
locked roror transient. This .ransient was reanalyzed for CLCT usang
approved Duke Fower methods. The revised dose calculation also
incorporates the impact of steam generator tube bunale uncovery, which
resulté in less credit for iodine partitioning in the steam generator
secondary .

This change raises the regquired average cild leg accumulator boron
concentration in ACTIONS c.2 and ¢.2 from 1500 to 1800 ppm, and bases
rhis average on all four agcumulators instead of just the limiting
three.

=k T ) Lo

Calculating the volumetric average boron concentration based on all
four zold leg accumulators is valid, since, regardless of the break
location, the contente of each accumulator will be emptied {(sither
direstly or ‘adirectly] into the containment sump. A volumetric
average concentration of 1800 ppm will ensure long-term subcriticality
folluwing a LOCA,

Exapcuad Revision b2 Techuical Specification 4.5.2 (£ & b

T. 8. 4.5.2{f; gives the ECCS pump performance reguirements. . The
sentrifugal charging pump regquired developod head i3 decreased from
2380 to 4223 psid. The safety injection pump reguired developed head
is decreased from 1430 to 1341 psid. 'T. 8§, 4.5,.2{h) gives the ECCS

1 .- - v - el v - by 1 - ¥ - ’ &)
dzlivered flow raguiremants . The wentrifugal charging pump prial flsw
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wate 15 decreased from 565 to 560 gpm.  The safety injection pump total

flov: vate 18 increased from 660 to 6§75 gpm. These revisions are
applicable to Unit 1 and Unit 2.

xl» ]:!cﬁn |.

The BECCE pump reguired developed head and delivered flow specifications
are being revised ro provide performance test margin for periodic
testing, and to be consistent with revised ECCS pump and systen
performance requirements. These specifications are consistent with the
current safety analyses and with the revised analyses agsocliated with
Catawba ) COyele 7. The ECCS pump runout flow rates are being ddiusted
to reflect revised pump vendor informaticn, FPeriormance test margin is
raguited to enable aufficient allowances for instrument errors and to
permit reasonab.e test acceptances criteria. Punp performance at the
new specific tion values is sufficiear to weet all acgeptance criteria
in both the current FSIR analyses, and in the revised analyses
submitted with or raferenced by the Catawba 1 Cycle 7 reicad. The
woposed revisions are therefore acceptable.

f-2a

nad

This change clarifies the reguired maximum stroke rike of the lfeedwater
eplation valvées, main steam isclation wvalves, and main steam isolaticon
bypass valves, The numerical value of the stroke time of these valves
is changed to NA.

Tie juskificarion for the changa in valve stroke time as it relatea to
system thermal-hydraulic response during a steam line break evenc is

presented for the change to Techrnical Specification Table 3,3-5,

Although these valves are indinded in Table 3.6-Za, the list of

oy tairment isolation valves for Unit 1, these valves do not receive a
convainment isolation sigral. These valves perfofm & containment
igolation function only to the extent that credit fur their operation
might be taken in the dose analysis. Since these valves receive no
containment isolation signal, and credit for the operation of these
valw.s is not taken in the dose analysig, @ maximum stroke pimeé is nReot
applicabie for these valwves,

The permissible stroke time for the main steum isolation valves is
changed from 5 to B secondz.,

The larger aliowable isglation valve stroke time is consistent with or
congervative for all licensing basis safety analyses. The valve stroke
time, when added to the applicable instrumentation delays, yields the
sverall ESF response time, Ag siated in the technical justification
for the proposed revision to TS Table 3.3-4, this response time is
input to the steam liné break transient analysis. Increasing the stroke
time canses the primary system overcogling fo worsen due to the
extended blowdown of the intact generators, Analysisg using the approved
methodelogy in Reference 4 ghows this Condition IV transient does not
viglate the imposed Condition II acceptance criterion of nu DNE.
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There is margin in the current eguipment gqualification limit of 340°F
to accommodate an increase of 12.3°F (above the FSAR result of 227.7°F)
due to any effect of increased *otal mass and energy released from the
intact steam generators due to uelayed ¢ompletion cf the steam iine
isolation function.

In summary, the release of saturated steawm for 2 additional seconds
from the intact 50s, during a period well befcre the peak containment
temperature, would not cause a significant impact on this peak
renperature. The magnitude of the additional releases is much lesg
than the difference between intact 50 releases for the different FsAR
split break cases, which have resultina temperature differences of
0.22°F. Even if such a release were to cause a nonnegligible
temperature increase, there is approximately 12°F margin between the
current FEAR result and the sgquipment qualification iimit.

Significant difficulty has been experienced in meeting the current
specification stroke time for these valves. Increasing the allowable
stroke time should eliminate this difficulty.

Changes to Specification £.9.1.9 are as folleows. FRIX,Y,2) was added
to the list of items for Heat Flux Hot Channel Factlr, note '‘**' was
added to Wi(Z)gy, FAHRY was changed to FAHN(X,Y), reference numbers in
note "**'! ywere changed and the reference list was updated.

nacboical o ;.

The addition of ?%(X.Y.Z) and the change of FAHRN to FAHE(X,V) were
changes in nomenc arure due to a methodology change. The new
nomenclature is cousiscent with Duke's methods described in DPC-NE-
2011fA. Ths **' note had previously been sxcluded {rom W(Z)gr., §0 it
was added. The references for the '**' note were changed since the
references changed. The reference list was updated t¢ include
references describing the new methodology.
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BAW-10159P-A, BWCMV Correlation of Critical Heat Flux in Mixing
Vane Grid Fuel Assemblies, Babcock & Wilcox, July 19%0.

DPC ‘NE-2011P-A, Duke Power Company, Nuclear Design Methodology
for Core Operating Limits of Westinghouse Reactors, March, 1%90.

BAW-~10174-A, Mark-BW Keload LOCA Analysis for the Catawba and
McGuire Units, Babcock & Wilcox, May 1931.

DPC-NE-3001P, DLuke Power Company, Multidimensional Reactor
Trangsients and Safety Analysis Physics Parameters Methodoleogy,
Revigion 1, November 1591,

DPC-NE-2004P-A, Duke Fower Company, McGuire and Catawba Nuclear
Stations Core Thermal-Hydraulic Methodelogy using VIPRE-01,
Décember 1991.

WCAP-10988, Cobra-NC., Analysis for a Main Steamiine Break in the

Catawba tUnit 1 Ice Condenser Containment, Westinghouse Nuclear
Energy Systems, November 1485,
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NO SIGNIFICANT HAZARDS ANALYSIS

The following analysis, required by 10 CFR 50.91, concludes that the proposed amendment
will not involve significant hazards consideration as defined by 10 CFR 50.92.

10 CFR 50.92 states that a proposed amendment involves no significant hazards
consideration if operation in accordance with the proposed amendment would not:

1) Involve a significant increase in the probability or consequences of an accident
previously evaluated; or

2) Create the possibility of a new or different kind of accident from auy previously
evaluated; or

3) Involve a significant reduction in the margin of safety.

POWER DISTRIBUTION AND SAFETY LIMITS

Catawba Unit 1 Cycle 6 was the first Duke Power Nuclear Station for which B&W Fuel
Company (BWFC) supplied the reload fuel. The Catawba Unit 1, Cycle 6 Reload Report
presented an evaiuation that corcluded the core reload using Mark-BW fuel would not
adversely impact the safety of the plant. This reload report is similar, but refiects that
Duke Power performed the analyses in support of the operation of Cycle 7 rather than
BWEFC.

The Catawba Unit 1, Cycle 7 Reload Safety Evaluation Report (Attachment 1) presents an
evaluation which demonstrates that the core reload using Mark-BW fuel will not adversely
impact the safety of the plant. During Cycle 7, the core will contain 7.2 fresh fuel
assemblies, 72 burned fuel assemblies supplied by B&W and 49 Westinghouse supplied
Optimized Fuel Assemblies (OFA).

A LOCA evaluation for operation of Catawba Nuclear Station with Mark-BW fuel has been
completed (BAW 10174, Mark-BW Reload LOCA Analysis for the Catawba and McGuire
Units). Operation of the station while in transition from Westinghouse supplied OFA fuel
to B&W supplied Mark-BW fuel 1s also justified in this topical.

BAW-10174 demonstrates that Catawba Nuclear Station continues to meet the criteria of
10 CFR 50.46 when operated with Mark-BW fuel. Large Break LOCA calculations
compieted consistent with an approved evaluation model (BAW-10168P and revisions)
demonstrate compliance with 10 CFR 50.46 for breaks up to and including the double
ended severance of the largest primary coolant pipe. The small break LOCA calculations
used to license the plant during previous fuel cycles are shown to be bounding with respect

1



to the new fuel design. This demonstrates that the plant ineets 10 CFR 50.46 criteria when
the core is loaded with Mark-BW fuel.

During the transition from Westinghouse OFA fuel to Mark-BW fuel, both types o1 fuel
assemblies will reside in the core for several fuel cycles. Appendix A to BAW-10174
demonstrates that results presented above apply to the Mark-BW fuel in the transition core,
and that insertion of the Mark-BW fuel will not have an adverse impact on the cooling of
the Westinghouse fuel assemblies.

Duke Power Company’s Topical Reports DPC-NE-3000, DPC-NE-3001, and DPC-NE-
2004 provide evaluations and analyses for non-LOCA transients which are applicable to
Catawba. The scope of these analyses includes all events specified by sections 15.1-15.6
of Regulatory Guide 1.70 (Standard Format and Content of Safety Analysis Reports for
Nuclear Power Plants) and presented in the Final Safety Analysis Report for Catawba. The
anaiysis and evaluations performed fo: these topicals confirm that operation of Catawba
Nuclear Station for reload cycies with Mark-BW fuel will continue to be within the
previously reviewed and licensed safety limits.

One of the primary objectives of the Mark-BW replacement fuel is compatibility with the
resident We-tinghouse fuel assemblies. The description of the Mark-BW fuel design and
the thermal-hydraulics and the core physics performance evaluation demonstrate the
simlarity between the reload fuel and the resident fuel. The extensive testing and analysis
summarized in BAW-10173P shows that the Mark-BW fuel design performs, from the
standpoint of neutronics and thermal-hydraulics, within the bounds and limiting design
criteria applied to the resident Westinghouse fuel for the Catawba plant safety analysis.

Each FSAR accident has been reviewed to determine the eftects of Cycle 7 operation and
to ensure that the radiological consequences of postulated accidents are within applicable
regulatory guidelines, and do not adversely affect the health and safety of the public. The
design basis LOCA evaluations assessed the radiological impact of differences between the
Mark-BW fuel and Westinghouse OFA fuel fission product core inventories. Also, the
dose calculation effects from non-LOCA transients reanalyzed by Duke Power were
evaluated using Cycle 7 charecteristics. The calculated radiological ~onsequences are all
within specified regulatory guidelines and contain significant levels of margin.

The analyses contained in the referenced Topical Reports indicate that the existing design
criteria will continue to be met. Therefore, the enclosed TS changes will not increase the
probability or consequences of an accident previously evaluated.

As stated in the above discussion, normal operational conditions and all fuel-related
transients have been evaluated for the use of Mark-BW fuel at Catawba Nuclear Station.
Testing and analysis was also completed to ensure that, from the standpoint of neutronics
and thermal-hydraulics, the Mark-BW fuel would perform within the limiting design
criteria. Because the Mark-BW fuel performs within the previously licensed safety limits,
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the possibility of a new or different accident from any previously evaluateu 1s not created.

The reload-related changes to the TSs do not involve a significant reduction in the margin
of safety. The celculations and evaluations documented in BAW-10174 show that Catawba
will continue to meet the criteria of 10 CFR 50.46 when operated with Mark-BW fuel.
The evaluation of non-LOCA transients documented in DPC-NE-3001 also confirms that
Catawba will continue to operate within previously reviewed and licensed safety limits.
Because of this, the TS changes to support the use of Mark-BW fuel will not involve a
significant reduction in the margin of safety,

An administrative change is being made 1o TS Tabies 2.2-1 (Reactor Trip System
Instrumentation Trip Setpoints), and Table 3.3-4 (Engineered Safety Features Actuation
System Instrumentation Trip Setpoints). Since these tables contain values that are not
identical for each unit, a separate table will be provided for each unit. The pages will be
labeled "Unit 1" or "Unit 2", and there will be an “A™ in the page number for Unit | and
a "B" in the page number for Unit 2. The TS Tables will be copied on white paper for
Unit 1 and on yellow paper for Unit 2 to further distinguish applicability. Table 3.3-4 will
also have references to the RI'D bypass system deleted, since the RTD bypass system has
been removed, and they no longer apply. These changes are admin strative in nature, and
are being made only to clarify the TS. Since they involve no change in requirements, they
invoive no significant hazards. '

REMOVAL OF TOTAL ALLOWANCE Z AND SENSOR ERROR
FROM TABLES 2.2-1 AND 3.34

The removal of the Total Allowance, Sensor error, and Z columns from Tables 2.2-1 and
3.3-4, along with the deletion of TS 2.2.1.b.1, 3.3.2.b.1, and equation 2.2-1, which
provide for the use of these values, do not involve any significant hazards consideration.
These specifications provide the option of declaring instrumentation operable when the
setpoint is less conservative than the allowable value. This is done through the use of
equation 2.2-1. With the deletion of Specifications 2.2.1.b.1, 3.3.2.b.1, equation 2.2-!,
and the Total Allowance, Sensor Error, and Z columns from Tables 2.2-1 and 3.3-4 the
channel must be deciared inoperable with the setpoint less conservative than the Allowable
Value. This change i1s more conservative than the current requirements, and therefore
involves no significant hazards.

DELETION OF NEUTRON FLUX HIGH NEGATIVE RATE TRIP

The removal of the Power Range Neutron Flux High Negative Rate trip will not result in
any previously-reviewed accident becoming more probable or more severe, The trip is a
response to a pre-existing transient condition and would not initiate any accident. The trip
is designed to provide protection from a dropped control rod. However, in the event of
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a dropped rod, the reactor is assumed to trip on low pressurizer pressure. Therefore, the
protection function is retained. The consequences of a dropped rod have been analyzed and
found to be within acceptable limits.

Likewise, the removal of this trip will not create a new accident not previously reviewed.
The removal of a response to a transient will not initiate a new transient. There are no
credible unanalyzed transients which will occur as a result of a dropped rod. The removal
of this trip will reduce the potential for spunous or unnecessary trips which may occur as
a result of maintenance or the drop of a low-worth rod. There are no other hardware
modifications or procedure changes that will be made as a result of this deletion which
could creare the possibility of a new accident.

No margin of safety will be reduced by this change. As noted above, if a dropped rod
necessitates a trip. the trip function will be accomplished as a result of low pressurizer
pressure. For those dropped rods for which no trip is necessary, the removal of this trip
will provide protection against an unnecessary transient.

REDUCE ALLOWABLE PRIMARY TO SECONDARY LEAKAGE

The allowable primary to secondary leakage has heen reduced to limit the offsite
radiological dose consequences due to the reanalysis of the locked rotor, rod ejection, and
single uncontrolied rod withdrawal FSAR Chapter 15 events. The new lim:ts are more
conservative than the current TS requirements. Lowering the allowable primary to
secondary leakage will not increase the probability of a previously evaluated accident, it
will ensure that the dose consequences ol an accident are within allowable limits. The
possibility of a new or different accident from any previously evaluated is not created
because there will be no physical changes to the plant operating procedures, other than to
more conservatively limit leakage. There will not be a significant reduction in the margin
of safety dee to the fact that the aliowable leakage is more conservative.

Based on the above, it is concluded that no significant hazards are associated with this
change.

INCREASE IN OPERABLE RCS LOOPS IN MODE 3 and
INCREASE COLD LEG ACCUMULATOR REQUIRED BORON
CONCENTRATION

These amendments wili not involve any significant hazards consideration. The proposed
changes will result in the parameter or operating condition involved becoming more
conservative than the current TS requirement, The NRC's own guidance, published in the
Federal Register (48CFR 14870), states that an amendment which results i1 conditions



becoming more restrictive is not likely to result in significant hazards _onsideration as
defined by 10 CFR 50.92. Therefore, it may be concluded, with no further analysis, that
these amendments will not involve a significant hazards consideration,

ECCS PUMP PERFORMANCE REQUIREMENTS

The proposed amendments will not involve a significant increase in the probability or
consequences of an accident previously evaluated because the Loss-of-Coolant-Accident
(LOCA) analysis, to which the ECCS flowrates are inpuz assumptions, is unchanged and,
therefore, continues to meet applicable acceptance criteria.

The proposed amendments will not resuli in a significant increase in the pos: bility of a
new accident because the new values represent a change in required pump performan ..
The new values represent no change in the assumptions made in the LOCA analyus, or auy
a physical change in the plant. Enough margin exists between the flow used in the LOCA
analysis and the new reguired pump flows that a reanalysis was nol necessary

The proposed change: will not result in a significant decrease in a margin of safety,
because pump performance af the new values is sufficient to meet all acceptance criteria
in both the current FSAR analvsis and any analysis associated with Catawba 1 Cycle 7.

Based on the above, it is concluded that no significant hazards exist.

INCREASE IN PRESSURIZER CODE SAFETY VALVE SETPOINT
TOLERANCES

The proposed amendment will not result in a significant increase in the probability or
consequences of any previously analyzed accident. The valve lift setting is challenged only
after a transient has been initiated and is not a contributor to the probability of any transient
or accideni. The transients which involve pressure increases which would potentially
challenge the safety valves have been analyzed to determine the consequences of delayed
or premature valve actuation at the extremes of the new setpoint tolerances. These analyses
show that all applicable acceptance criteria are met using the wider tolerances.

The proposed amendment will not result in the creation of any new accident not previously
evaluated. As noted above, the setpoint tolerance only affects the time at which the safety
valve opens following or during a transient, and is not & contributor to the probability of
an accident.

The proposed amendment will not result in a significant decrease in a margin of safety.
The limiting transient in each accident category has been analyzed to determine the effect
of the change in lift setpoint tolerance on the transient. In each case, the results of the
analyses met all acceptance criteria.
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Based on the above, it i1s concluded that no significant hazards exist.

LOW STEAM LINE SETPOINT PRESSURE CHANGE

Changing the Low Steam Line Pressure setpoint and removal of dynamic compensation will
not increase the probability or consequences of any previously-reviewed accideni. The
higher steain line pressure setpoint is consistent with all licensing basis safety analyses.
This change, in conjunction with the removal of the dynamic compensation of the steam
pressare signal, s intended to reduce or eliminate spurious Engineeced Safeguards Features
(ESF) actuations which are caused by minor (but rapid) pressure decr.uases in the secondary
system,

The proposed amendment will not result in a new accident not previousty reviewed. A
change in steam line pressure is a response to an existing transient condition, rather than
a precursor or initiating event. A change in the steam line pressure setpoint 1s also not a
precursor or initiating event.

The proposed amendment will not result in a significant decrease in a margia of safety.
The reanalysis of the steam line break accident which was performed shows that all
imposed Condition II acceptance criteria are miet.

Based on the above, it is concluded that no significant hazards exist,

FEEDWATER AND MAIN STEAM LINE ISOLATION VALVE
STROKE TIME

The proposed changes to the valve stroke times in Tables 3.3-5 and Table 3.6-2a will not
significantlv increase the probability or consequences of any previously evaluated accident.
The e=cts of the delays in isolation times on the various transients affected have been
analyzed and found to be acceplable, Since these valves do not iecieve a containment
isolation signal, and no credit is taken for operation of these valves in the dose analysis for
a containment isolation function, a maximum stroke time does not apply for containment
isolation.

The proposed changes will not significantly increase the possibility of a new accident not
previously evaluated. Feedwater and main steam isolation are responses to ongoing
transients, rather than initiators or precursors of transients. No equipment or component
reconfiguration will occur as a result of this change.

The proposed changes will not significantiy decrease any margin of safety. As noted
above, the effects of the longer isolation times have been evaluated and found 10 be
acceptable.
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