. NUREG-1098

Technical Specifications

Catawba Nuclear Station,
Unit 1

Docket No. 50-413

Appendix “A" to
License No. NPF-31

Issued by the

U.S. Nuclear Regulatory
Commission

Office of Nuclear Reactor Regulation

December 1984

8412310101 84123
PDR ADOCK 235000413

1
1
8 PDR



NOTICE
Availability of Reference Materials Cited in NRC Publications
Most documents cited in NRC publications will be available from one of the following sources:

1. The NRC Public Document Room, 1717 H Street, N.W.
Washington, DC 205655

2. The NRC/GPO Sales Program, U.S. Nuclear Regulatory Commission,
Washington, DC 20555

3. The National Technical Information Service, Springfiel1, VA 22161

Although the listing that follows represents the majority of documents cited in NRC publications,
it is not intended to be exhaustive.

Referenced documents available for inspection and copying for a fee from the NRC Public Docu-
ment Foom include NRT correspondence and internal NRC memoranda; NRC Office of Inspection
and Enforcement bulletins, circulars, information notices, inspection and investigation notices;
Licensee Event Reports; vendor reports and correspondence; Commission papers; and applicant and
licensee documents and correspondence.

The following documents in the NUREG series are available for purchase from the NRC/GPO Sales
Program: formal NRC statf and contractor reports, NRC-sponsored conference proceedings, and
NRC booklets and brochures. Also availabie are Regulatory Guides, NRC regulations in the Code of
Federal Regulations, and Nuclear Regulatory Commission Issuances.

Documents available from the National Technical Information Service include NUREG series
reports and technical reports prepared by other federal agencies and reports prepared by the Atomic
Energy Commission, forerunner agency to the Nuclear Regulatory Commission.

Documents available from public and special technical libraries include all open literature items,
such as books, journal and periodical articles, and transactions. Federa/ Register notices, federal and
state legislation, and congressional reports can usually be obtained from these libraries.

Documents such as theses, dissertations, foreign reports and translations, and non-NRC conference
proceedings are available for purchase from the organization sponsoring the publication cited.

Single copies of NRC draft reports are available free, to the extent of supply, upon written request
to the Division of Technical Information'and Document Control, U.S. Nuclear Regulatory Com-
mission, Washington, DC 20555.

Copies of industry codes and standards used in a substantive manner in the NRC regulatory process
are maintained at the NRC Library, 7920 Norfolk Avenue, Bethesda, Maryland, and are available
there for reference use by the public. Codes and standards are usually copyrighted and may be
purchased from the originating organization or, if they are American National Standards, from the
American National Standards Institute, 1430 Broadway, New York, NY 10018.

GPO Printed copy price: _$10.00




NUREG-1099

Technical i '
Catawba Nuclear Station,
Unit 1

Docket No. 50-413

Appendix ‘A" to

License No. NPF-31

Issued by the
U.S. Nuclear Regulatory
Commission

Office of Nuclear Reactor Regulation

December 1984



DEFINITIONS
SECTION PAGE

1.0 DEFINITIONS

I WU I 00 . .5 & o Ay 98 66wt 5 2 & i 5 R 6 W e e s e S 1-1
1.2 ACTUATION LOGIC TEST........vueeeeinnnerennnneesnnnnnsesennnn,s 1-1
1.3 ANALOG CHANNEL OPERATIONAL TEST......'vvuiurenennnennnnnnnnns 1-1
1.4 AXIAL FLUX DIFFERENCE. .. ........0iinniinnennnnennnnnnnnenns L=

1.3 CHANMEL CALIBRATION. .......0ccvuvvivenncamminnionnnssorssssses 1-1
1.6 CHAMNEL CHECK. . oocouvicnvonranavesnmnerossnsonnenssesssisessvs 1-1
7 CONTATIIENT IMTEBRITY. o .- o vcovncrtosnsstonsmmnstssnsbebseinvs 1-2
1.8 CONTROLLED LEAKAGE. . .........ouruieeneeisiiiinnnnnnsnness 1~2
3.9 CORE BLTERATION. . ....coioviicronsvonsensossshoonscnnnnssssnnss 1-2
330 GISE CINIVARENT T=230. ... oo uieininninsnmasminassbnntseinn e 1-2
1.11 E-AVERAGE DISINTEGRATION ENERGY............o''ouoonennnn, 1-2
1.12 ENGINEERED SAFETY FEATURES RESPONSE TIME..............o...... i~3
1.13 FREQUENCY NOTATION. ... ....vuninnrenisieiinn s eeenenenins 1-3
2.38 BDENTIFIED LEMMABE. .. ... ccvisiionsoennsvonsrionssmsostesnions 1-3
L.1S WASTER RBEAN TEST. . .. onviiniiinansonovisiosndosdsomessmmints 1-3
1.16 MEMBER(S) OF THE PUBLIC..........o.vvvvreirennnnnnnnnennennnns 1-3
1.17 OFFSITE DOSE CALCULATION MANUAL. .........'ouumnnnni, 1-3
118 OPERABLE ~ OPERMBILITY. ... coiurovirsnsmsinbosinsensnitesinsens 1-4
1.19 OPERATIONAL MODE = MODE. ... ......0ovvunneeeesmmseeei, 1-4
R R o A R S A R o A I Kl S 1-4
1.21 PRESSURE BOUNDARY LEAKAGE. ...........cc.ouunommmmnnn. 1-4
1.22 PROCESS CONTROL PROGRAM. . . .. .......covmee e, 1-4
1.23 PURGE = PURGING. . .. ......uurrniiieeeeee e e 1-4
1.24 QUADRANT POWER TILT RATIO........coviiinnereeeenn i, 1-4
1.25 RATED THERMAL POWER. . .. ...ttt e e e e 15
1.26 REACTOR BUILDING INTEGRITY........ovvirinneniennn i, 1-5
1.27 REACTOR TRIP SYSTEM RESPONSE TIME................''nnninn. 1~$
Mkl WENONTABEE BYENE. . 5000 bnssn s covtomes easansos st ot sr.s 1-9
T A B PO S e Sl 0 R LT D ot -5
1.30 SITE BOUNDARY. . ... ...coivriimeeuunsrnnssennnessonsosnsennness 1-5
Bk BUE TREAY FERE. il i b i s v o RS eS oAt i Bas 45 b s s 15

CATAWBA - UNIT 1 [



DEFINITIONS

SECTION PAGE
1.32 SOLIDIFICATION. ... .ouvennoneesnnneeeennnneeeessnnaneesnnns 1-5
B . L b e Bt S o B A N e o b 1-6
1.34 STAGGERED TEST BASIS. ... .....oourrrneeerennneeeeenennaaenn. : 1-6
1.35 THERMAL POWER. .. ... ....oouunnesannneeeeeenaneeeannnneaaenns 1-6
1.36 TRIP ACTUATING DEVICE OPERATIONAL TEST...........ccovvunennn. 1-6
1.37 UNIDENTIFIED LEAKAGE. .. .. ... ..ovrurnnesennneeaeannneeannns 1-6
1.38 UNRESTRICTED AREA. . .......vvvnneeeneseneeennnnnnnnseeennnnns 1-6
1.39 VENTILATION EXHAUST TREATMENT SYSTEM..............co couennn. 1-6
TR T el g e T PR e 1-7
L8E WASTE GAS MOLBUP SYSIEW. . ... scihvcangrvnnvrnidinesws b heonsyes 1=7
TABLE 1.1 FREQUENCY NOTATION. .. . ...ooviunnnn cmnnnneennnnnennns 1-8
TABLE 1.2 OPERATIONAL MODES. ... ... ..ovvnnneeennneeaennnanennnns 1-9

CATAWBA - UNIT 1 I




SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS

2.1 SAFETY LIMITS

R R R TR A 3o . 5o & AP0 Ao ke o e ol i T -5l . o TR 5 5 o

2.1.2 REACTOR COOLANT SYSTEM PRESSURE. . ... ......cciviiiiinunnnsnns

2.2 LIMITING SAFETY SYSTEM SETTINGS

2.2.1 REACTOR TRIP SYSTEM INSTRUMENTATION SETPOINTS...............

CATAWBA - UNIT 1 IT1

SECTION PAGE
2.1 SAFETY LIMITS

BET BEMEUOR CORE. . . ..ivuviianscisnstarnsnifonysmsnssompannnssss 2-1
2.1.2 REACTOR COJLANT SYSTEM PRESSURE. .. .........coveuneenannennnn 2-1
FIGURE 2.1-1 REACTOR CORE SAFETY LIMIT - FOUR LOOPS IN OPERATION.. 2-2
2.2 LIMITING SAFETY SYSTEM SETTINGS

2.2.1 REACTOR TRIP SYSTEM INSTRUMENTATION SETPOINTS..... ......... 2-3
TABLE 2.2-1 REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETFOINTS.... 2-4
BASES

SECTION

2-1

22

&3



LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS

SECTION

D0 BPPLICRRERETE. . . o o vvvnininotms ronsnesssehbmnssnshynesstsesie

3/4.1 REACTIVITY CONTROL SYSTEMS

3/4.1.1

3/4.1.2

3/4.1.3

BORATION CONTROL

Shutdown Margin - Tavg B USRS ARG R S S
Shutdown Margin - Tavg 8 . conuis ensnin vnbs s onss e suns .
Moderator Temperature Coefficient...............cccvvnvunn.
Minimum Temperature for Criticality..........ccvvvvennnnn

BORATION SYSTEMS

IO TIIN = SIBIINIE. + & o556 sirseesonshnsismuss 8mennspnn
Flow Paths = Operating. ..........c.vvieniinrnrnnsnnnnnns
CRAPING PUBD = SDUBEIOWN. . ..o vvcsnciioassivosesnrssissss
Charging Pumps = Operating.............ccvvvvineinnrnnenns
Borated Water Source - Shutdown.................o00ivunnn

MOVABLE CONTROL ASSEMBLIES
TN & 5 v v s o alon i e R S e SRR oA N aEE o B A

TABLE 3.1-1 ACCIDENT ANALYSES REQUIRING REEVALUATION IN THE

EVENT OF AN INOPERABLE FULL-LENGTH ROD...................
Position Indication Systems - Operating..................
Position Indication System - Shutdown....................
RO Drop Time. ... .coviiniiiiniierirer s inniinsnnenns
Shutdown Rod Insertion Limit................cc0vivivnnnnn.

FIGURE 3.1-1 ROD BANK INSERTION LIMITS VERSUS THERMAL POWER

P LSRR RN £ ¢ 5 o v s R et t b n A S W bs bl s ss iy ive s

3/4.2 POWER DISTRIBUTION LIMITS

3/4.2.1

ARIAL FLUX DIFFERENCE. ....cccovnivivovivesiniinsonnansnes

FIGURE 3.2-1 AXIAL FLUX DIFFERENCE LIMITS AS A FUNCTION OF

3/4.2.2

ANTED THERPINE. PRI - & v 00ssostononsvrsentrnsussnmbbinsss

CATAWBA - UNIT 1 Iv

1-3
1-4

1-8

1-10
3*11
1-12

1-14

1-16
1-17
1-18
1-19
1-20
1-21

1-22



LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS

SECTION

FIGURE 3.2-2 K(Z) - NORMALIZED FQ(Z) AS A FUNCTION OF CORE HEIGHT.

3/4.2.

3 REACTOR COOLANT SYSTEM FLOW RATE AND NUCLEAR ENTHALPY
RESE NOT CHAEL FABTOR. . ... ccvvvosnsssvnnnnsvvsssssonss

FIGURE 3.2-3 REACTOR COOLANT SYSTEM TOTAL FLOW RATE VERSUS R -

3/4.2.
3/4.2.
TABLE

3/4.3

FOUR LODPS IN OPERATION. . .. .cvovovcvsvnsrsssssesdnininsnss
& QUADRANT PONER TILT MATIO. ...cooocvvnvsrssnssuravensonnsn
D DN PARANETERS: . . i i cvivensvesvinisntanndnnsrvss bavkassnis
SRS D TRRRETEIED. v s o vovoscossoanwihsnenissssfobodsesds

INSTRUMENTATION

3/4.3.
TABLE
TABLE
TABLE

3/4.3

TABLE

TABLE

TABLE
TABLE

3/4.3.

TABLE

TABLE

TABLE
TABLE

REACTOR TRIP SYSTEM INSTRUMENTATION.............ccvvuuuns
.3=1 REACTOR TRIP SYSTEM INSTRUMENTATION...........ovvun.ns
.3=2 REACTOR TRIP SYSTEM INSTRUMENTATION RESPONSE TIMES....

.3=1 REACTOR TRIP SYSTEM INSTRUMENTATION SURVEILLANCE
i R L S AR

S W W e

.2  ENGINEERED SAFETY FEATURES ACTUATION SYSTEM

s R N IR (oS

3.3-3 ENGINEERED SAFETY FEATURES ACTUATION SYSTEM
SUSTIRIENIAT IO oo o« svvcomovunsnmnsnmsvasonenyesssssiodss

3.3-4 ENGINEERED SAFETY FEATURES ACTUATION SYSTEM
INSTRUMENTATION TRIP SETPOINTS. . ... ..oiviinininininnnnnns

3.3-5 ENGINEERED SAFETY FEATURES RESPONSE TIMES.............

4.3-2 EINGINEERED SAFETY FEATURES ACTUATION SYSTEM
INSTRUMENTATION SURVEILLANCE REQUIREMENTS................

3 MONITORING INSTRUMENTATION
Radiation lonitoring For Plant Operations................

3-3-6 RADIATION MONITORING INSTRUMENTATION
PN RN GFRIREEEIIE G » o5 5.6.¢ 0006 5 00605058500 350 b0 ERREEed

4.3-3 RADIATION MONITORING INSTRUMENTATION FOR PLANT
OPERATIONS SURVEILLANCE REQUIREMENTS.....................

PRNRETS IOV DSBS 2 s i v vt rr et ar et TR NI N D E e
SEISRIC InotPumEnEARION. c i oo v sevvrvsnnirsrssessnisessye

4.3-4 SEISMIC MONITORING INSTRUMENTATION SURVEILLANCE
WBIPUEREPIEINE D o o6 i oo robavsbbeCsbaborsnnsbaaosrslnsessssas

Meteorological Instrumentation.................covviions

CATAWBA = UNIT 1 v

3/4

3/4

3/4
3/4
3/4
3/4

3/4
3/4
3/4

3/4

3/4

3/4

3/4
3/4

3/4

3/4

3/4

3/4
3/4
3/4
3/4

3/4
3/4

2-10
2-12
2-15
2-16

3=1
3-2
3-7

39

3-13

3-15

3-27
3-37

3-42

381

3-52

3-54
3-55
3-56
3-57

3-58
3-59



LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS

SECTION PAGE
TABLE 3.3-8 METEOROLOGICAL MONITORING INSTRUMENTATION. .......... 3/4 3-60
TABLE 4.3-5 METEOROLOGICAL MONITORING INSTRUMENTATION SUFVEILLANCE
DRI I 5. 5.5 nm o5 ¢ %0 0b oA NE RN Hn sl s 59 & RANILE RS 3/4 3-61
BODOEE: SRR SHOBII + o« i+ o voranpsvaythersnssrsaiinss s 3/4 3-62
TABLE 3.3-9 REMOTE SHUTDOWN MONITORING INSTRUMENTATION............ 3/4 3-63
TABLE 4.3-6 REMOTE SHUTDOWN MONITORING INSTRUMENTATION
SURVEILLANCE REQUIREMENTS. .. ... .0iviiinniniinnnonnnnnnns 3/4 3-64
Accident Monitoring Instrumentation...................... 3/4 3-65
TABLE 3.3-10 ACCIDENT MONITORING INSTRUMENTATION.............00vuun 3/4 3-66
TABLE 4.3-7 ACCIDENT MONITORING INSTRUMENTATION SURVEILLANCE
g L 3/4 3-68
Chlorine Detection Systems.................ccivuvvvnvnsns 3/4 3-70
Fire Detection Instrumentation...............cvivvnuvunsn 3/4 3-71
TABLE 3.3-11 FIRE DETECTION INSTRUMENTATION ............c0vvvvvnnns 3/4 3-73
Loose-Part Detection System...............covvivivnunns 3/4 3-77
Radioactive Liquid Effluent Monitoring Instrumentation... 3/4 3-78

TABLE 3.3-12 RADIOACTIVE LIQUID EFFLUENT MONITORING INSTRUMENTATION 3/4 3-79

TABLE 4.3-8 RADIOACTIVE LIQUID EFFLUENT MONITORING
INSTRUMENTATION SURVEILLANCE REQUIREMENTS................ 3/4 3-81

Radioactive Gaseous Effluent Monitoring Instrumentation.. 3/4 3-83
TABLE 3.3-13 RADIOACTIVE GASEQUS EFFLUENT MONITORING

BB TR TME I « o x o6 6w aWs 6 o muotes LEVREATEES vaFEIEEN TS 3/4 3-84
TABLE 4.3-9 RADIOACTIVE GASEOUS EFFLUENT MONITORING

INSTRUMENTATION SURVEILLANCE REQUIREMENTS... ............. 3/4 3-88
3/4.3.4 TURBINE OVERSPEED PROTECTION. ...........vvviviivnvinnrnnnss 3/4 3-91

3/4.4 REACTOR COOLANT SYSTEM
3/4.4.1 REACTOR COOLANT LOOPS AND COOLANT CIRCULATION

Startup and Power Operation............cvvvvvviinivnvinins 3/4 4-1
IR BRI 5.0 0 500k 086 0 btk b FHE ERFERT 605 0D IEE b oo 3/4 4-2
S e O A R R | ST SRR 3/4 4-3
Cold Shutdown = Loops FI11ed. ......oovvvvivvevvviviinnnns 3/4 4-5
Cold Shutdown = Loops Not Filled.................c.covvvn 3/4 4-6

CATAWBA - UNIT 1 vl



LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS

SAFETY VALVES

Shutdown

Operating
3/4.4.3 PRESSURIZER
3/4.4.4 RELIEF VALVES
3/4.4.5 STEAM GENERATORS

TABLE 4.4-1 MINIMUM NUMBER OF STEAM GENERATORS TO BE INSPECTED
DURING INSERVICE INSPECTION

TABLE 4.4-2 STEAM GENERATOR TUBE INSPECTION
3/4.4.6 REACTOR COOLANT SYSTEM LEAKAGE
Leakage Detection Systems
Operational Leakage
TABLE 3.4-1 REACTOR COOLANT SYSTEM PRESSURE ISOLATION VALVES
3/4.4.7 CHEMISTRY
TABLE 3.4-2 REACTOR COOLANT SYSTEM CHEMISTRY LIMITS

TABLE 4.4-3 REACTOR COOLANT SYSTEM CHEMISTRY LIMITS SURVEILLANCE
REQUIREMENTS

3/4.4.8 SPECIFIC ACTIVITY

FIGURE 3.4-1 DOSE EQUIVALENT I-131 REACTOR COOLANT SPECIFIC
ACTIVITY LIMIT VERSUS PERCENT OF RATED THERMAL POWER
WITH THE REACTOR COOLANT SPECIFIC ACTIVITY > 1 pCi/gram
DOSE EQUIVALENT I-131 3/4 4-29

TABLE 4.4-4 REACTOR COOLANT SPECIFIC ACTIVITY SAMPLE AND ANALYSIS

3/4.4.9 PRESSURE/TEMPERATURE LIMITS
Reactor Coolant System 3/4 4-32

FIGURE 3.4-2 REACTOR COCLANT SYSTEM HEATUP LIMITATIONS -
APPLICAGLE JP TO 16 EFPY 3/4 4-33

FIGURE 3.4-3 REACTOR COOLANT SYSTEM COOLDOWN LIMITATIONS -
APPLICABLE UP TO 16 EFPY

TABLE 4.4-5 REACTOR VESSEL MATERIAL SURVEILLANCE PROGRAM -
WITHORAWAL SCHEDULE 3/4 4-35

Pressurizer 3/4 4-36
Overpressure Protection Systems 3/4 4-37
3/4.4.10 STRUCTURAL INTEGRITY 3/4 4-39

CATAWBA - UNIT 1




LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS

SECTION
3/4.5 EMERGENCY CORE COOLING SYSTEMS
3/4.5.1 ACCUMULATORS

BT TR T L SRS
WO NEBE IRIOCRION. . s v coossvnissrvestusensassansbansss
3/4.5.2 ECCS SUBSYSTEMS - Tavg o SR R,
3/4.5.3 ECCS SUBSYSTEMS - Tavg P S S
3/4.5.4 REFUELING WATER STORAGE TANK. .........cvvvvrvumrnnnnennns

3/4.6__CONTAINMENT SYSTEMS
3/4.6.1 PRIMARY CONTAINMENT

Containment Integrity.........ccoviviiiviniriniinnrnnnnnns
SR R &5 s o 55 5 oo SRS E s oy ok Wy s R bas
TABLE 3.6~1 SECONDARY CONTAINMENT BYPASS LEAKAGE PATHS............
CONBRINMONE AP LBCRB. ...c. i onvinvovarrossasrssssansssss
SRBADRDE BROEDUIE » o 00 55655 005 55 60% s8hnsibaasesivnnranisnss
N T A
Containment Vessel Structural Integrity..................
Reactor Building Structural Integrity....................
Annulus Ventilation System...............ccviiiinvivnnerns
Containment Purge Systems. . ..............cocvuvivnnnnresns

3/4.6.2 DEPRESSURIZATION AND COOLING SYSTEMS

Containment Spray System. ..............0o0viiinvne virinns

3/4.6.4 COMBUSTIBLE GAS CONTROL

PRI SRR o v 5505000 s 500056504 1EEREEAISESNDNESE8ED
Electric Hydrogen Recombiners...............ccovviviiniss
Hydrogen Mitigation System..............covviivvvevnvnnnes

3/4.6.5 ICE CONDENSER

Ice Bed Temperature Monitoring System........ ...........
BCO CONUONBOY DOOPS. . . o oo vvvivivnvenssnironsernosesnsssse

CATAWBA - UNIT 1 VIl

PAGE

3/4 5-3
3/4 5-5
3/4 5-9
3/4 5-11

3/4 6-1
3/4 6-2
3/4 6-5
3/4 6-8
3/4 6-10
3/4 6-11
3/4 6-12
3/4 6-13
3/4 6-14
3/4 6-16

3/4 6~18

3/4 6-20
3/4 6-22

3/4 6-30
3/4 6-31
3/4 6-32

3/4 6-33
3/4 6-35
3/4 6-36
3/4 6-38



LIMITIN ~ ONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS

SECTION
Divider Barrier Personnel Access Doors and
RRRIDRNE NOREIEE: - <o o0 00sc6sovirhaennsesstssnansans
Containment Air Return and Hydrogen Skimmer Systems......
R i A N P S L
Refueling Canal Drains.........cvvvvurnninnononrronnnnons
Divider Barrier Seal............coviviivinrnernnennesnnes
TABLE 3.6-3 DIVIDER BARRIER SEAL ACCEPTABLE PHYSICAL PROPERTIES...
3/4.6.6  CONTAINMENT VALVE INJECTION WATER SYSTEM ................
3/4.7 PLANT SYSTEMS
3/4.7.1 TURBINE CYCLE

TABLE

TABLE

TABLE

3/8.
3/4.
3/4.
3/A.
3/4.
3/4,
/4,

NN\J\J\J\I\[

SOTORY VOIVES. .. i iviviinnisrnnorenuiorasbsosnsanesnsesss

3.7-1 MAXIMUM ALLOWABLE POWER RANGE NEUTRON FLUX HIGH
SETPOINT WITH INOPERABLE STEAM LINE SAFETY VALVES DURING
o A R O

3.7-2 STEAM LINE SAFETY VALVES PER LOOP...........0vvvvnnnns
Auxiliary Feedwater System................0c0vviivrvnnnnns
i L R I P

4.7-1 SECONDARY COOLANT SYSTEM SPECIFIC ACTIVITY SAMPLE
A POALYSES PROBIIN, . .« oo covvinseiviisssnosnnnbntonnnsss

STEAM GENERATOR PRESSURE/TEMPERATURE LIMITATION..........
COMPONENT COOLING WATER SYSTEM. ..........covvviivnninnnn,
NUCLEAR SERVICE WATER SYSTEM...........0ovvvivvvnvnnirnnns

.......................

e N O OB wN
w
—
2
(-]
-
£
-
m
=
E=
o
™
=
-
—
o
™
s
—
™
=
S
=

FIGURE 4.7-1 SAMPLE PLAN 2) FOR SNUBBER FUNCTIONAL TEST...........

3/4.7.
3/4.7.

9  SEALED SOURCE CONTAMINATION. ... ovvviniinivinnrvrnnnnnnns
10 FIRE SUPPRESSION SYSTEMS
Fire Suppression Water System..............ccoviiviiviees
Spray and/or Sprinkler Systems. .. ............cciiiiniiins
D BORIIID . o o6 000 s a v s s a0t o s braistnsbaes eobesisssssdsts
POPD DR BRI - 6 5350 e bs 54 000550000 60850500080 0-558

CATAWBA = UNIT 1 I

3/4
3/4
3/4
3/4

PAGE

6-39
6-40
6-42
6-43
6-44
6-45
6-46

7-10
7-11
7-12
713
7-16
7-18
7-23
7-24

7-26
7-28
7-30
1-32



LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS

SECTION

TABLE 3.7-3 FIRE HOSE STATIONS. ... .....c.vvivriinnvninnnrninunnnns
3/84.7.11 FIRE BARRIER PENETRATIONS. ..........covvvuvinvenrnenenias
3/8.7.12 GROUNDWATER LEVEL. .. .....couvuinuinnensinnonsineonnenenes
3/4.7.13 STANDBY SHUTDOWN SYSTEM. .. .. ......covivvineineinesoenns
3/4.8 ELECTRICAL POWER SYSTEMS

3/4.8.1 A.C. SOURCES

DDA - 1.4 000 0 AN EERpaisolhs 6avnsnns s oPidibiorssesss
TABLE 4.8-1 DIESEL GENERATOR TEST SCHEDULE.............ovvvvvvnnes
TABLE 4.8-2 LOAD SEQUENCING TIMES. ..........ovivriininronininnnens

DI e 5 0 0.7 50 4 & 03 05 o000 28 6 0 W 0 WS Hh s s 69 5 6a
3/4.8.2 0.C. SOURCES

A U P N
TABLE 4.8-3 BATTERY SURVETLLANCE REQUIREMENTS. .. . ........0000vv..s

N L S [ SR S
3/4.8.3 ONSITE POWER DISTRIBUTION

ODEPEEIIN 55506000 50 6ir b okmat st s bbb rats e sntsinsnssssss

IS e 0 5.5 000 & W 005 B EE TN 5 5 ISR RIE P s I D

3/4.8.4  ELECTRICAL EQUIPMENT PROTECTIVE DEVICES
Containment Penetration Conductor Overcurrent

Protective Devices............covviiniviviiniiniinnnris

TABLE 3.8-1 CONTAINMENT PENETRATION CONDUCTOR OVERCURRENT

PROTECTIVE DEVICES. ...... R R T e i e, Wl
3/4.9 REFU PERATION
BRI U SRR I 56 4 & 0507 0 4 CHCEI R G S FRRB RS 1500 &5 Fre
3/74.9.2  INSTRUMENTATION. .. ... .ovvvvinvieiivuninines RPN B, 7
DLTS DR YEE. s issnnncirstossissrnsavestoannesetnesseesriss
3/8.9.4  CONTAINMENT BUILDING PENETRATIONS. . ... ....ovvviviviinns,
BARED  CUIRIEIE I o5 504 5600 s o s rsniss phabinessbersebivrtss
3/8.9.6  MANIPULATOR CRANE. . . . ..o oovvviiiiiiinn i iinnsns
3/4.9.7 CRANE TRAVEL = SPENT FUEL STORAGE POOL BUILDING. . ... .. -y

CATAWBA - UNIT 1 .

8-9
8-10
8-11

8-12
8-15
8-16

8-17
8-18

8-19

8-21




LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS
SECTION PAGE
3/4.7.8 RESIDUAL HEAT REMOVAL AND COOLANT CIRCULATION
T P AR S R P 3/4 9-10
R R LT 2 2 » 55 0T s vnsd ¢ 0 g Sabni.set SENAPESEASE 3/4 9-11
3/4.9.9 WATER LEVEL - REACTOR VESSEL..........covvvivvininrnnnnns 3/4 9-12
3/4.9.10 WATER LEVEL = STORAGE POOL ......ccovvvvvmunnnsnvnennnnsns 3/4 9-13
3/4.9.11 FUEL HANDLING VENTILATION EXMAUST SYSTEM................. 3/4 9-14
3/4,10 SPECIAL TEST EXCEPT
0.1 S PRI . cco5coaartnovreosneidbd sosvatidnaerts vl 3/4 10-1
3/4.10.2 GROUP MEIGHT, INSERTION, AND POWER DISTRIBUTION LIMITS... 3/4 10-2
B0 DU WHETE: .0 55 5 dmn b5 hdq e s s pils s 690 b hpovesibhsnie i 3/4 10-3
3/74,10.4 REACTOR COOLANT LOOPS. . . ..o vvvvovvin i vninnmiorsnotninsinens 3/4 10-4
3/4,.10.5 POSITION INDICATION SYSTEM = SHUTDOWN. . ... ......0oc0oivvins 3/4 10-5
3/4. 11 RADIOACTIVE EFFLUENTS
374 . 11.1 LIQUID EFFLUENTS
A PSR-y SOOI ST A D G S S 3/4 11-1
TABLE 4. 11-1 RADIOACTIVE LIQUID WASTE SAMPLING AND ANALYSIS
DRI & .5 550 5000 .08 0 Wl A /0. - 500 5104 & B0 058 Mt Ep 08 e 8 AN Y /4 11-2
D 2 S5 R i s v B0 e N0 kR E i e R s e e /4 115
Liquid Radwaste Treatment System. .. .. ... ...........0.0v0s 3/4 11-6
B TN TOINE: i - «iiitins ¢ i rnabsstasits svadsdiv 3/4 11-7
Chomical Troatoment Ponds. . . ... .oovvivivnnirecvensiny 3/4 11-8
3/4.11.2 GASEOUS EFFLUENTS
Dose Rate........ PP TR T U AP B e W o S 3/4 11-9
TABLE 4,112 RADIOACTIVE GASEOUS WASTE SAMPLING AND ANALYSIS
PROGRAM L T Uy A Ay Sy /4 11-10
DR DI DR s ¢ o550 60n 0 ernntees s ot tstarardis ‘ /4 11-12
Dose = lodine~131, lodine=133, Tritium, and Radioactive
Material in Particulate Form. ... ........... Py PR 3/4 11-14
Gaseous Radwaste Treatment System. . ... . ....... 0 vuivises 3/4 11-158
Explosive Gas MIxture. .. ... ... ivviiornennses 3/4 11-16
Gas Storage Tanks. ... .......... 34 11-17

CATAWBA = UNIT | L]



LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS

SECTION PAGE
3/4.11.3 SOLID RADIOACTIVE WASTES. ... .....ovvvreineinnerrnnnin, 3/4 11-18
B ALA TOTAL DOSE. . ... ovivnunnnnenmnensoeesesosnensssosesesnes 3/4 11-19

3/4.12.1 MONITORING PROGRAM. . .. ... .\@'tiriiinsin i 3/4 12-1
TABLE 3.12-1 RADIOLOGICAL ENVIRONMENTAL MONITORING PROGRAM. . . . .. .. 3/4 12-3
TABLE 3.12-2 REPORTING LEVELS FOR RADIOACTIVITY CONCENTRATIONS

IN ENVIRONMENTAL SAMPLES. .. ... ......0viiniiiiniininnnn, 3/4 12-9
TABLE 4.12-1 DETECTION CAPABILITIES FOR ENVIRONMENTAL SAMPLE

e 3/4 1210
3/8.02.2 LAND USE CENSUS. .. . ..ottt e 3/4 12-13
3/84.12.3 INTERLABORATORY COMPARISON PROGRAM. . ... .................. 3/4 12+15

CATAWBA - UNIT | L1



BASES
SECTION PAGE
3/4.0_APPL e i B o A——- . B 3/4 0-1

4.1 REACTIVITY T YST

/0. 5.0 DOMATEON COMIMOL. .. ..ivoioonniriscnrssniverenrionssonsnses B 3/4 1-1
3/8.1.2 BORATION SYSTEMS. ... ... ... \euueerreirieininnniinnnisnss B 3/4 1-2
3/8.1.3 MOVABLE CONTROL ASSEMBLIES ...................... o B 3/4 1-3
3/4.2 POWER DISTRIBUTION LIMITS. . ... oooovrverninnnnrinneineinenss B 3/4 21
38,21 AXIAL FLUX DIFFERENCE. . ... .. \.0\vireinineiniinsiiiniiis B 3/4 2+1

3/4.2.2 and 2/4.2.3 HEAT FLUX HOT CHANNEL FACTOR and REACTOR
COOLANT SYSTEM FLOW RATE AND NUCLEAR ENTHALPY RISE MOT

CPUIRE PRI ¢ o« 600000 rsastoaronrsfressseessesssssiottns B 3/4 22
FIGURE B 3/4.2-1 TYPICAL INDICATED AXIAL FLUX DIFFERENCE VERSUS

VORI POMEE, - o oo vossnevavanosassdnsrsssrdoneessssesesds B 3/4 2-3
3/84.2.4 QUADRANT POWER TILT RATIO. . ....ovvvivvrvnvnrvivnrivmnrnnins B 3/4 2-5
R0 T DU ¢ 5o s 4.5 6 £ 455 BEFTEt s 00 6500 0NN $-0RFEONTAYE LS 8 3/4 2+6

3/4. 3 INSTRUMENTATION
3/4.3.1 and 3/4.3,2 REACTOR TRIP SYSTEN and ENGINEERED SAFETY

FEATURES ACTUATION SYSTEM INSTRUMENTATION............... B 3/4 31
3/4.3.3 MONITORING INSTRUMENTATION. .. ...........0cooiviireenins, 8 3/4 3-3
3/8.3.4 TURBINE OVERSPEED PROTECTION. ..............oovivveireiss,, B 3/4 37
1/4.4__REACTOR COOLANT SYSTEM

3/4.4.1 REACTOR COOLANT LOOPS AND COOLANT CIRCULATION............. B 34 4
B A SAFETY VALVES . ittt i e B 3/4 4-)
BNl PRI o i 0o 05808 05000060065 00¢6 b L T T I T [ B 3/4 42
S T U v oot 5% e - 5o s € 3 55 % 8 SR D s U PSS b s B34 42
3/4.8.5 STEAM GENERATORS. . .. .00 viivvvivvinrirines PP PT DR o'y B 34 42
1/4.4.6 REACTOR COOLANT SYSTEM LEAKAGE. .......... et il gl B 3/4 43
I T CHEMISTRY. ... ooviviiisinssansnnnnns st innsetssnsersene, B 3/4 48
MAAB SPECIFIC ACTIVITY. o viririisnsiinsinissernrisrioeies B 34 48
378,89 PRESSURE/TEMPERATURE LIMITS. . i it iinnrnns B 34 47

CATAWBA ~ UNIT 1 X



SECTION PAGE
TABLE B 3/4.4-1 REACTOR VESSEL TOUGHNESS. .. .......oo0ovviiiininnin, B 3/4 4-9
FIGURE B 3/4.4-1 FAST NEUTRON FLUENCE (E>1Mev) AS A FUNCTION OF

FULL POWER SERVICE LIFE. . ... ..ottt ittty B 3/4 4-10
FIGURE B 3/4.4-2 EFFECT OF FLUENCE AND COPPER CONTENT ON SMIFT

OF l!,m FOR REACTOR VESSELS EXPOSED TO S50°F............ B 3/4 4-1)
38,4, 10 STRUCTURAL INTEGRITY. ..ottt ittt ittt e B 3/4 4-15
3/4.5 EMERGENCY CORE COOLING SYSTEMS
R T B 3/4 5-1
3/74.5.2 and 3/4.5. 0 ECCS SUBSYSTEMS. .. ...t iiiiirsnins B 3/4 5-1
3/74.5.4 REFUELING WATER STORAGE TANK, . . ...ttty 8 3/4 5-2
3/4.6__CONTAINMENT SYSTEMS
378 6. 1 PRIMARY CONTAINMENT . . . .. ittt e i B 3/4 6-1
3/4.6.2 LEPRESSURIZATION AND COOLING SYSTEMS. .. .......ovviirinnnns B 3/4 6-4
3/78.6.3 CONTAINMENT ISOLATION VALVES. . ... . 00ttty B 3/4 6-4
3/78.6.4 COMBUSTIBLE GAS CONTROL. . . .vvvvviii ittty B 3/4 6-4
3/4.0.5 ICE CONDENSER. . .........000000000s e T o B 3/4 65
3/4.7 FPLANT SYSTEMS
ST 0 TURBEEE CVCAE. & o csvvionersinnnstsdbnsonsssdssnissossns B 3/4 7-)
3/4.7.2 STEAM GENERATOR PRESSURE/TEMPERATURE ummxon ........... B 3/4 742
3/8.7.3 COMPONENT COOLING WATER SYSTEM. ... ... . 0 ity B 34 743
3/8.7.8 NUCLEAR SERVICE WATER SYSTEM. . ... ..ot iiininnnns B 34 71-3
3/4.7.5 CSTANDBY NUCLEAR SERVICE WATER POND. . ... .....ooviviininnns B 34 743
3/4 7.6 CONTROL ROOM AREA VENTILATION SYSTEM. ................ovvvs B 34 7-3
3/4.7 7 AUKILIARY BUILDING FILTERED EXMAUST SYSTEM. . .............. B 3/4 7-4
LTl DRI + 65 i 5 6is st i b6t adissstrsrrtnasinseddsibets e B 3/4 7-4
/4 7.9 "ALED SOURCE commmnou ........................... B 34 7-6
VA D FIAE SUPPRESSION SYSTEMS. . .. ...oovvviiriirrnnirirnrsenens B YA 2
37 7,01 " IVE BARRIER PENETRATIONS. . .. ... ccovvvunvnnes R . B 34 7+
Mo T 12 cMUUNDWATER LEVEL. .. ......oovvivvvvnnss I A BT B 3/4 7-7
3/4.7 1. “TANDBY SHUTDOWN SYSTEM........... kTl ol iR B VA e

CATAWBA - UNIT 1 Xiv



BASES
.&ﬂlﬂ!

4. I R _SYST
3/4.8.1, 3/4.8.2, and 3/4.8.3 A .C. SOURCES, D.C. SOURCES,
ONSITE POWER DISIRIBUTION . ... ... i viivriinvnennnnnneins
3/4.8.4 ELECTRICAL EQUIPMENT PROTECTIVE DEVICES. ..........ccovvvvs

REF TIONS

3/4.9.1 BORON CONCENTRATION. . ... ..covvuvvvvmmnnuninsosnrnnsssnsnns
0.8 THETRNNENTATION. . .« ccovvicovornestbbssdssnstosbovasatsssdn
O 0.3 DEEAY VIME. .ocociivrsnsvrrsonsvonsnssshossnpdosespsnviboni
3/4.9.4 CONTAINMENT BUILDING PENETRATIONS. ... . ... ....ovvvivvvinins
DAREE CUEROE IR . ¢ 5 o2 05000 00 ¢a bafikass s vd bokboneshsssesris
3/78.9.86 MANIPULATOR CRARIE. . . .« oo ovvvivanursrorassnossunbessnshens
3/4.9.7 CRANE TRAVEL = SPENT FUEL STORAGE POOL BUILDING...........
3/4.9.8 RESIDUAL MEAT REMOVAL AND COOLANT CIRCULATION.............

| . 3/4.9.9 art 3/4.9.10 WATER LEVEL - REACTOR VESSEL and

BVDRIIEE. POIE+ « o v v v 600 Sk A BO AN SRR PO RPN EES 20 s R s bRenss s ngniy
3/4.9. 11 FUEL MANDLING VENTILATION EXMAUST SYSTEM. ... ..............

3/4,10 SPECIAL TEST EXCEPTIONS

3/ 00,1 DT PRI ¢ 566000 s rusnsibaavnorsssayedneserospstns
3/4.10.2 GROUP MEIGHT, INSERTION, AND POWER DISTRIBUTION LIMITS, . ...
$/8.10.3 PWVBICS TEBIS.: .o vvovovvsnvrnavesnsvrry NPT PR
5/8.50:8 WEAETOR CODLANE SBPE: i o oocsisssvniisnovsnbsonabanssinisns
3/4,10.5 POSITION INDICATION SYSTEM - SHUTDOWN, .. .. ... ..

3/4.11 RADIOACTIVE EFFLUENTS

3/4, 11,1 LIQUID EFFLUENTS
1/74.11.2 GASEOUS EFFLUENTS. . . ..
3/74.11.3 SOLID RADIOACTIVE WASTES
3/4 11.4 TOTAL DOSE

CATAWBA -~ UNIT 1 XV

i/4
/4

/4
i/a
/4
3/4
3/4
3/4
3/4
/4

/4
/4

3/4
3/4
/4
3/4
3/4

1/4
1/4
/4
A

8-1
8-3

9-1
9-1
9-1
9-1
92
9-2

9-2

9-3
9-3

10-1
10~1
10-1
10-1
10-1

111
11-4
11-8
1i-8



BASES a. b ‘

SECTION PAGE

3/4.12  RADIOLOGICAL ENVIRONMENTAL MONITOR:NG

3/4.12.1 MONITORING PROGRAM. . . ............co000ns 5 -9 SRR TP B B 3/4 12-1
3/4.12.2 LAND USE CENSUS. .. P TTT : . 5§ . . db et B 3/4 12-1
3/74.12.3 INTERLABORATORY COMPARISON PROGRAM PO P4 Tt D 8 3/4 12-2

CATAWBA UNIT ) il



DESIGN FEATURES

SECTION
5.4 SITE

R RO I+ oo v e b hannivnss ceenpab it i ansiariene FEGey
Sl LOW POPURATION 2OME. i . oo civvuvvoosninsrviinsinissssninnabns

5.1.3 MAPS DEFINING UNRESTRICTED AREAS AND SITE BOUNDARY FOR

RADIOACTIVE GASEOUS AND LIQUID EFFLUENTS. ..............000u.
PRS0 ] WA MR & 55000 55 54 0 050 595 sFEross sibbabne o
FIOURE B.2°2 LOW POPULATION JOME. ... ..coovvevvicvonnvesnssanssons

FIGURE 5.1-3 UNRESTRICTED AREA AND SITE BOUNDARY FOR

RADIOACTIVE LIQUID EFFLUENTS. .. ... ..00vivvvivunmvvvnnnirirnis

FIGURE 5.1-4 UNRESTRICTED AREA AND SITE BOUNDARY FOR

RADIOACTIVE GASEOUS BFFLUBNTS. ........cocoovivivnnnncininnes

5.2 CONTA NT

A TOR ANT SYSTEM
5.4.1 DESIGN PRESSURE AND TEMPERATURE

5, TEOR AL _TOWER LOCATION. . ... LA IR TR AN E 4

F ST
Bl d CREVIBARITY, covvnsivtarnasnesavnsis

Bl CAEETY: cooveninsssvorneebnsresasneenssss

5. /__COMPONENT CYCLIC OR TRANSIENT LIMIT...............
TABLE 5.7-1 COMPONENT CYCLIC OR TRANSIENT LIMITS. ... ..

CATAWBA ~ UNIT | Xvil

......................................

.............................

DS TS 6500 0 o nt s Mmoot s st PasdPreraeein aesrsrneinesse s ssis

............

................

RS DIRETIIE ¢ o n v 6 a0 vt s bbb s s RO O DA DT AN AO F OB bR N T ae R anass

51
5-1

5-1

o
5-3

5-5

5-1
5-6

5-6
56

56

96

=7

5«17

8«7



SECTION PAGE
R C PR L LI o SR SO ST RN I 6-1
T A N SR 6-1
DR RE S 50 v v a0 n iR e o 4 68 585 AT Re + Akt it s » 6-1
N R B R R s e R R e o R EL R I TR B Ly 6-1
FIGURE 6.2-1 OFFSITE ORGANIZATION. .. .o vvvvvvivne vrvssisnonnnnns 6~3
FIGURE 6.2-2 UNIT ORGANIZATION. . ... v v iiivn i nnnonnnsnnsnnsns 6-4
TABLE 6.2<1 MINIMUM SHIFT CREW COMPOSITION. ... ....vvivvininnvnns H-5
6.2.3 CATAWBA SAFETY REVIEW GROUP. . . ... ..o vviiivivvivnvnnenenns 6-6
a3 kA AR 6-6
DRI 55 606 5 6 5 250 AA 4 0 5 0 0s 08 FRETESSE S PR EIE LRSS 5 6-6
Respons D L RT@s. . ... i i e 6-6
e Y SR LR DT Bl R 6-6
6.2.84 SHIFT TECHNICAL ADVISOR. . . ... i iinin sy 6-6
6.3 UNIT STAFF QUALIFICATIONS. ... ..o vvvivvvvnnnnmmrvnnininnnnns 6-6
B s e iriad. ke Blhad 1 4 etk T kb e TR s xR L 6-6
AR O F F e 6-7
6.5 1 TECHNICAL REVIEW AND CONTROL ACTIVITIES....... i 513 6-7
6.5.2 NUCLEAR SAFETY REVIEW BOARD (NSRB). .....o0vvvvinivninninns 6-8
L R S GRS T ST p A UK EIR L PRI e T 6-8
DPBIRORIE IO ¢ ¢ 6.0 006860000 s0setisr bEFRILIT ST RS RIS KyNY 6-9

BRI+ a5 A 0 903 B W > DS s S NN = e s e 610

T TR s TR LR e St -l e - el e SO 6~10
DN s 0 -6 T L 0 1 S A 5 S I S B U I A 6-11

6.6 REPORTABLE EVENT ACTION. ...\ 0vooivvvivvimiriinenmnrmeininins 612
6.7 SAFETY LIMIT VIOLATION. (.. 0vvcvvvvvvnmmminmmmnennnnsniiiinos 6-12
6.8 PROCEDURES AND PROGRAMS. . . . ... ... ivvvvvivriirinmniainminiins 6-13

6.9 REPORTING REQUIREMENTS. . ........ ..., S T L T 6-15
6.9.1 ROUTINE REPORTS, .......... e g WY S -pew 6-1%

Startup Report . i T e ML R L SRS 6-15

CATAWBA - UNIT | VIl



| . ADMINISTRATIVE CONTROLS _

CTION PAGE
BRSO o 5 s sh b i s ospin taobshs st bpnasintadsshesves 6-16
Annual Radiological Environmental Operating Report........ 6-16
Semiannual Radioactive Effluent Release Report............ 6-17
Monthly Operating Reports. ..........oovvivvinvvrnnrnnrnsens 6-19
Radial Peaking Factor Limit Report.............ccvvvviunns 6-19

B0 - DU TR i o s 2605 4 56600 s st sboasntas i eesss Subessssps 6-19
.20 DRCORD BETENTION. ... ocovvvscosnrasennsarsnonsssvensssnnesys 6-19
6.11 RADIATION PROTECTION PROGRAM. . . ... ... ...covvvvvvrvnnnvinnnes 6-21
6.12 HIGH RADIATION AREA. .........ovvviniviinniininens sonnerens 6-21
6.13 PROCESS CONTROL PROGRAM (PCP).......ovvvvvvvvvvvnssnrnvrnns 6-22
6.14 OFFSITE DOSE CALCULATION MANUAL (ODCM).........covvvuviinns 6-23

‘ 6.15 MAJOR CHANGES TO LIQUID, GASEOUS, AND SOLID RADWASTE
.......................................... 6-23

7.0 SPECIAL TEST PROGRAM. .. .. ........o0viveirimnisminnsiisennns 7-1

CATAWBA = UNIT 1 XIX

T



ECTION 1

DEFINITION:



1.0 DEFINITIONS

The defined terms of this section appear in capitalized type and are applicable
throughout these Technical Specifications.

ACTION

1.1 ACTION shall be that part of a Technical Specification which prescribes
remedial measures required under designated conditions.

ACTUATION LOGIC TEST

1.2 An ACTUATION LOGIC TEST shal)l be the application of various simulated
input combinations in conjunction with each possible interlock logic state and
verification of the required logic output. The ACTUATION LOGIC TEST shall
include a continuity check, as a ninimum, of output devices.

ANALOG CHANNEL OPERATIONAL TEST

1.3 An ANALOG CHANNEL OPERATIONAL TEST shall be the injection of a simulated
signal into the channel as close to the sensor as practicable to verify
OPERABILITY of alarm, interlock and/or trip functions. The ANALOG CHANNEL
OPERATIONAL TEST shall include adjustments, as necessary, of the alarm, inter-
lock and/or Trip Setpoints such that the Setpoints are within the required
range and accuracy.

AXIAL FLUX DIFFERENCE

1.4 AXIAL FLUX DIFFERENCE shal) be the difference in normalized flux signals
between the top and bottom halves of a two section excore neutron detector.

CHANNEL CALIBRATIOW

1.5 A CHANNEL CALIBRATION shall be the adjustment, as necessary, of the
channe! such that it responds within the required range and accuracy to known
values of input. The CHANNEL CALIBRATION shall encompass the entire channel
including the sensors and alarm, interlock and/or trip functions and may be
performed by any series of sequential, overlapping, or total channel steps
such that the entire channe!l is calibrated.

CHANNEL CHECK

1.6 A CHANNEL CHECK shall be the qualitative assessment of channel behavior
during operation by observation. This determination shall include, where
possible, comparison of the channel indication and/or status with other
indications and/or status derived from independent instrument channels
measuring the same parameter,
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DEF INITIONS

CONTAINMENT INTEGRITY
1.7 CONTAINMENT INTEGRITY shall exist when:

a. Allhgonotrations required to be closed during accident conditions are
either:

1) Capable of being closed by an OPERABLE containment automatic
isolation valve system, or

2) Closed by manual valves, blind flanges, or deactivated automatic
valves secured in their closed positions, except as provided in
Table 3.6-2 of Specification 3.6.3.
b. All equipment hatches are ~losed and sealed,

c.  Each air lock fs in compliance with the requirements of Specification
3.6.1.3,

d. The containment leakage rates are within the limits of Specification
3.6.1.2, and

e, The sealing mechanism associated with each penetration (e.qg., welds,
bellows, or O-rings) is OPERABLE.

CONTROLLED LEAKAGE

1.8 CONTROLLED LEAKAGE shall be that seal water flow supplied to the reactor
coolant pump seals.

CORE ALTERATION

1.9 CORE ALTERATION shall be the movement or manipulation of any component
within the reactor pressure vessel with the vessel head removed and fuel i»
the vessel. Suspension of CORE ALTERATION shall not preclude completion of
movement of a component to a safe conservative position,

DOSE_EQUIVALENT 1-131

1.10 DOSE EQUIVALENT 1-131 shall be that concentration of [-131 (microCurie/gram)
which alone would produce the same thyroid dose as the quantity and isotopic
mixture of [-131, 1-132, 1-133, 1-134, and 1-135 actually present. The thyroid
dose conversion factors used for this calculation shall be those listed in

Table 111 of TID-14844, "Calculation of Distance Factors for Power and Test
Reactor Sites.”

E - AVERAGE DISINTEGRATION ENERGY

1.11 F shal) be the average (weighted in proportion to the concentration of
each radionuclide in the sample) of the sum of the average beta and gamma
energies per disintegration (MevV/d) for the radionuc)ides in the sample,
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DEF INITIONS

ENGINEERED SAFETY FEATURES RESPONSE TIME

1.12 The ENGINEERED SAFETY FEATURES (ESF) RESPONSE TIME shall be that time
interval from when the monitored parameter exceeds its ESF Actuation Setpoint
at the channe)l sensor until the ESF equipment is capable of performing its
safety function (i.e., the valves travel to their required positions, pump
discharge pressures reach their required values, etc.). Times shall include
diesel generator starting and sequence loading delays where applicable.

FREQUENCY NOTATION

1.13 The FREQUENCY NOTATIUN specified for the performance of Surveillance
Requirements shall correspond to the intervals defined in Table 1.1.

[DENTIFIED LEAKAGE
1.14 IDENTIFIED LEAKAGE shall be:

a. Leakage (except CONTROLLED LEAKAGE) into closed systems, such as pump
seal or valve packing leaks that are captured and conducted to a sump
or collecting tank, or

b. Leakage into the containment atmosphere from sources that are both
specifically located and known either not to interfere with the opera-
tion of Leakage Detection Systems or not to be PRESSURE BOUNDARY
LEAKAGE , or

¢. Reactor Coolant System leakage through a steam generator to the
Secondary Coolant System.

MASTER RELAY TEST

1.15 A MASTER RELAY TEST shall be the energization of each master relay and
verification of OPERABILITY of each relay. The MASTER RELAY TEST shall include
a continuity check of each associated slave relay.

MEMBER(S) OF THE PUBLIC

1.16 MEMBER(S) OF THE PUBLIC shal) include all persons who are not occupa~
tionally ass~<iated with the plant. This category does not include employees
of the licensee, its contractors, or vendors. Also excluded from this car oary
are persons who enter the site to service equipment or to make deliveries,

This categ ry does include persons who use portions of the site for recre-
ational, occupational, or other purposes not associated with the plant,

OFFSITE DOSE CALCULATION MANUAL

1.17 The OFFSITE DOSE CALCULATION MANUAL (ODCM) shall contain the methodology
and parameters used in the calculation of offsite doses due to radioactive
gaseous and 1iquid effluents, in the calculation of gaseous and |iquid
effluent monitoring Alarm/Trip Setpoints, and in the conduct of the Enviren-
mental Radiological Monitoring Program.
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DEF INITIONS

OPERABLE - OPERABILITY

1.18 A system, subsystem, train, component or device shal!l b« OPERABLE or
have OPERABILITY when it is capable of performing its specified function(s),
and when all necessary attendant instrumentation, controls, electrical power,
cooling or seal water, lubrication or other auxiliary equipment that are
required for the system, subsystem, train, component, or device to perform its
function(s) are also capable of performing their related support function(s).

OPERATIONAL MODE - MODE

1.19 An OPERATIONAL MODE (i.e., MODE) shall correspond to any one inclusive
combination of core reactivity condition, power level, and average reactor
coolant temperature specified in Table 1.2.

PHYSICS TESTS

1.20 PHYSICS TESTS shall be those tests performed to measure the fundamental
nuclear characteristics of the reactor core and related instrumentation:

(1) described in Chapter 14.0 of the FSAR, (2) authorized under the
provisions of 10 CFR 50.59, or (3) otherwise approved by the Commission.

PRESSURE BOUNDARY LEAKAGE

1.21 PRESSURE BOUNDARY LEAKAGE shall be leakage (except steam generator tube
leakage) through a nonisolable fault in a Reactor Coolant System component
body, pipe wall, or vessel wall,

PROCESS CONTROL PROGRAM

1.22 The PROCESS CONTROL PROGRAM (PCP) shall contain the current formulas,
sampling, analyses, tests, and determinations to be made to ensure that
processing and packaging of solid radioactive wastes based on demonstrated
processing of actual or simulated wet solid wastes will be accomplished in
such a way as to assure compliance w'th 10 CFR Parts 20, 61, and 71 and
Federal and State regulations, burfal ground requirements, and other require~
ments governing the disposal of radioactive waste.

PURGE - PURGING

1.23  PURGE or PURGING shall be any controlled process of discharging air or gas
from a confinement to maintain temperature, pressure, humidity, concentration,
or other operating condition, in such a manner that replacement air or gas is
required to purify the confinement.

QUADRANT POWER TILT RATIO

1.24 QUADRANT POWER TILT RATIO shall be the ratio of the maximum upper excore
detector calibrated output to the average of the upper excore detector cali-
brated outputs, or the ratio of the maximum lower excore detector calibrated
output to the average of the lower excore detector calibrated outputs, whichever
s greater. With one excore detector inoperable, the remaining three detectors
shall be used for computing the average.
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DEFINITIONS

RATED THERMAL POWER

1.25 RATED THERMAL POWER shall be a total reactor core heat transfer rate to
the reactor coolant of 3411 Mwt.

REACTOR BUILDING INTEGRITY
1.26 REACTOR BUILDING INTEGRITY shall exist when:

a. Each door in each access opening is closed except when the access
opening is being used for normal transit entry and exit, then at
least one door shall be closed,

b. The Annulus Ventilation System is OPERABLE, and

c. The sealing mechanism associated with each penetration (e.g., welds,
bellows, or O-rings) is OPERABLE.

REACTOR TRIP SYSTEM RESPONSE TIME

1.27 The REACTOR TRIP SYSTEM RESPONSE TIME shall be the time interval from
when the monitored parameter exceeds its Trip Setpoint at the channe! sensor
until loss of stationary gripper coil voltage.

REPORTABLE EVENT

1.28 A REPORTABLE EVENT shall be any of those conditions specified in
Section 50.73 of 10 CFR Part 50,

SHUTDOWN MARGIN

1.29 SHUTDOWN MARGIN shall be the instantaneous amount of reactivity by which
the reactor is subcritical or would be subcritical from its present condition
assuming all full-length rod cluster assemblies (shutdown and control) are

fully inserted except for the single rod cluster assembly of highest reactivity
worth which is assumed to be fully withdrawn,

SITE BOUNDARY

1.30 The SITE BOUNDARY shall be that line beyond which the land is nefther
owned, nor leased, nor otherwise controlled by |icensee.

SLAVE RELAY TEST

1.31 A SLAVE RELAY TEST shall be the energization of each slave relay and
verification of OPERABILITY of each relay. The SLAVE RELAY TEST shall include
a continuity check, as a minimum, of associated testable actuation devices.

SOLIDIFICATION

1.32 SOLIDIFICATION shall be the conversion of wet wastes into a form that meets
shipping and burial ground requirements.

CATAWBA - UNIT 1 1-5



DEFINITIONS

SOURCE_CHECK

1.33 A SOURCE CHECK shall be the qualitative assessment of channel response
when the channel sensor is exposed to a source of increased radioactivity.

STAGGERED TEST BASIS

1.34 A STAGGERED TEST BASIS shall consist of:

a. A test schedule for n systems, subsystems, trains, or other designated
components obtained by dividing the specified test interval into n
equal subintervals, and

b. The testing of one system, subsystem, train, or other designated
component at the beginning of each subinterval.

THERMAL POWER

1.35 THERMAL POWER shall be the total reactor core heat transfer rate to the
reactor coolant.

TRIP ACTUATING DEVICE OPERATIONAL TEST

1.36 A TRIP ACTUATING CEVICE OPERATIONAL TEST shall consist of operating the
Trip Actuating Device and verifying OPERABILITY of alarm, interlock and/or
trip functions. The TRIP ACTUATING DEVICE OPERATIONAL TEST shall include
adjustment, as necessary, of the Trip Actuating Device such that it actuates
at the required Setpoint within the required accuracy.

UNIDENTIFIED LEAKAGE

1.37 UNIDENTIFIED LEAKAGE shall be all leakage which is not IDENTIFIED LEAKAGE
or CONTROLLED LEAKAGE.

UNRESTRICTED AREA

1.38 An UNRESTRICTED AREA shall be any area at or beyond the SITE BOUNDARY
access to which is not controlled by the licensee for pﬂ%boses of protection of
individuals from exposure to radiation and radioactive materials, or any area
within the SITE BOUNDARY used for residential guarters or for industrial,
commercial, institutional, and/or recieational purposes.

VENTILATION EXHAUST TREATMENT SYSTEM

1.39 A VENTILATION EXHAUST TREATMENT SYSTEM shall be any system designed and
installed to reduce gaseous radioiodine or radioactive material in particulate
form in effluents by passing ventilation or vent exhaust gases through charcoal
adsorbers and/or HEPA filters for the purpose of removing iodines or particu-
lates from the gaseous exhaust stream prior to the release to the environment.
Such a system is not considered to have any effect on noble gas effluents.
Engineered Safety Features (ESF) Atmospheric Cleanup Systems are not considered
to be VENTILATION EXHAUST TREATMENT SYSTEM components.
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‘ DEFINITIONS

VENTING

1.40 VENTING shall be the controlled process of discharging air or gas from a
confinement to maintain temperature, pressure, humidity, concentration or other
operating condition, in such a manner that replacement air or gas is not pro-
vided or required during VENTING. Vent, used in system names, does not imply

a VENTING process.

WASTE GAS HOLDUP SYSTEM

1.41 A WASTE GAS HOLDUP SYSTEM shall be any system designed and installed to
reduce radioactive gaseous effluents by collecting Reactor Coolant System
offgases from the Reactor Coolant System and providing for delay or holdup

for the purpose of reducing the total radioactivity prior to release to the
environment.
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TABLE 1.1
FREQUENCY NOTATION

NOTATION FREQUENCY
S At least once per 12 hours.
D At least once per 24 hours.
W At least once per 7 days.
M At least once per 31 days.
Q At least once per 92 days.
SA At least once per 184 days.
R At least once per 18 months.
S/u Prior to each reactor startup.
N.A. Not applicable.

P Completed prior to each release. .
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TABLE 1.2
OPERATIONAL MODES

REACTIVITY % RATED AVERAGE COOLANT
MODE CONDITION, Kers THERMAL POWER* TEMPERATURE
1. POWER OPERATION > 0.99 > 5% > 350°F
2. STARTUP > 0.99 < 5% > 350°F
3. HOT STANDBY < 0.99 0 > 350°F
4. HOT SHUTDOWN < 0.99 0 350°F > T
> 200°F
5. COLD SHUTDOWN < 0.99 0 < 200°F
6. REFUEI ING** < 0.95 0 < 140°F

‘ ¥Excluding decay heat.

**Fuel in the reactor vessel with the vessel head closure bolts less than fully
tensioned or with the head removed.
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‘ 2.0 SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS

2.1 SAFETY LIMITS

REACTOR CORE

2.1.1 The combination of THERMAL POWER, pressurizer pressure, and the highest
operating loop coolant temperature (Tavg) shall not exceed the limits shown in

Figure 2.1-1 for four loop operation.

APPLICABILITY: MODES 1 and 2.

ACTION:

Whenever the point defined by the combination of the highest operating loop
average temperature and THERMAL POWER has exceeded the appropriate pressurizer
pressure line, be in HOT STANDBY within 1 hour, and comply with the require-
ments of Specification 6.7.1.

REACTOR COOLANT SYSTEM PRESSURE

2.1.2 The Reaccor Coclant System pressure shall not exceed 2735 psig.

‘ APPLICABILITY: MODES 1, 2, 3, 4, and 5.

ACTION:

MODES 1 and 2:
Whenever the Reactor Coolant System pressure has exceeded 2735 psig, be
in HOT STANDBY with the Reactor Coolant System pressure within its limit
within 1 hour, and comply with the requirements of Specification 6.7.1.

MODES 3, 4, and 5:
wWhenever the Reactor Coolant System pressure has exceeded 2735 psinq,

reduce the Reactlor Coolant System pressure to within its limit within
5 minutes, and comply with the requirements of Specification 6.7.1.

CATAWBA - UNIT 1 2-1



660 i
CCEPTABLE*""
640
&
< 620 T z ZOOOPSI
9 o - i
> T TSNS
<< T
.t |
m ) s
U ”'j'
« 1
S e o A ‘\mopsm
00 [N
R R e T -
S |
HErrrt T
i T i N
. ACCEPTABLE | |
. OPERATION | |
{ i
| 51 S i
580 [ it -
11
é + i % 4 " Sois
| | | {
0 0.2 0.4 0.6 0.8 1.0 1.2

FRACTION OF RATED THERMAL POWER

FIGURE 2.1-1

REACTOR CORE SAFETY LIMIT - FOUR LOOPS IN OPERATION

CATAWBA = UNIT 1 2-2



' SAFETY LIMITS AND LIMITING SAFETY SYSTEM SETTINGS

2.2 LIMITING SAFETY SYSTEM SETTINGS

REACTOR TRIP SYSTEM INSTRUMENTATION SETPCINTS

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

APPLICABILITY: As shown for each channel in Table 3.3-1.

ACTION:

a. With a Reactor Trip System Instrumentation 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 Instrumentation or Interlock Setpoint
less conservative than the value shown in the Allowable Values
column of Table 2.2-1, either:

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
was satisfied for the affected channel, or

2. Declare the channel 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 Setpoint value.

Equation 2.2-1 Z+R+S<TA
Where:
Z = The value from Column Z of Table 2.2-1 for the affected channel,

R = The "as measured" value (in percent span) of rack error for the
affected channel,

S = Either the "as measured" value (in percent span) of the sensor
error, or the value from Column S (Sensor Error) 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 channel.
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TABLE 2.2.-1

REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

TOTAL SENSOR
ALLOWANCE ERROR
FUNCTIONAL UNIT (TA) I (s) TRIP SETPOINT ALLOWABLE VALUE
1. Manual Reactor Trip N.A. N.A. N.A. N.A. N.A.
2. Power Range, Neutron Flux
a. High Setpoint 7.5 4.56 0 <109% of RTP* <111.1X of RTP*
b. Low Setpoint 8.3 4.56 0 <25% of RTP* <27.1% of RTP*
3. Power Range, Neutron Flux, 1.6 0.5 0 <5% of RTP* with <6.3% of RTP* with
High Positive Rate a time constant a time constant
> 2 seconds > 2 seconds
4. Power Range, Neutron Flux, 1.6 0.5 0 <5% of RTP* with <6.3% nf RTP* with
High Negative Rate a time constant a time constant
>2 seconds >2 seconds
5. Intermediate Range, 17.0 8.4 0 <25% of RTP* <31% of RTP*
Neutron Flux
6. Source Range, Neutron Flux 17.0 10 0 <10® cps <1.4 x 10°% cps
7. Overtemperature AT B 4.47 2.03 See Note 1 See Note 2
8. Overpower AT 4.3 & B See Note 3 See Note 4
9. Pressurizer Pressure-Low 4.0 2.21 1.5 >1945 psig >1938 psig***
10. Pressurizer Pressure-High 7:3 4.96 8.5 <2385 psig <2399 psig
11. Pressurizer Water Level-High 5.0 2.18 1.5 <92% of instrument <93.8% of instrument
span span
12. Reactor Coolant Flow-Low 2.5 1.77 0.6 >90% of loop >89.2% of loop

P= E

L POWER

**Loop design flow = 96,900 gpm
AXXTime constants utilized in the lead-lag controller for Pressurizer Pressure-Low are 2 seconds for lead

design flow**

design flow**

and 1 second for lag.
values.

Channel calibration shall ensure that these time constants are adjusted to these
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TABLE 2.2-1 (Continued)

REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

FUNCTIONAL UNIT

13. Steam Generator Water

14.

15.

16.

17.

Level Low-Low

Undervoltage - Reactor
Coolant Pumps

Underfrequency - Reactor
Coolant Pumps

Turbine Trip

a. Low Control Valve EH
Pressure

b. Turbine Stop Valve
Closure

Safety Injection Input
from ESF

¥RTP = RATED THERMAL POWER

TUTAL
ALLOWANCE

qa)

17

8.57

4.0

N.A.

N.A.

N.A.

4

14.2

N.A.
N.A.

N.A.

SENSOR
ERROR

8

1.9

1.0

1.0

N.A.

N.A.

N.A.

TRIP SETPOINT

>17% of span
from 0% to 30%
RTP* increasing
linearly to

> 54 .9% of span
from 30% to 100%
RTP*

>77% of bus
voltage (5082
volts) with a

0.7s response time

>56.4 Hz with a
0.2s -esponse time

>550 psig
>1% open

N.A.

ALLOWABLE VALUE

>15.3% of span from
0% to 30% RTP*
increasing linearly
to >53.2% of span
from 30% to 100% RTP*

>76% (5016 volts)

>55.9 Hz

>500 psig
>1% open

N.A.
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FUNCTIONAL UNIT

18. Reactor Trip System

1)
2)

Interlocks

Intermediate Range
Neutron Flux, P-6

TABLE 2.2-1 (Continued)

REACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

(TA)

Low Power Reactor Trips

Block, P-7
P-10 input

P-13 input

Power Range Neutron
Flux, P-8

Power Range Neutron
Flux, P-9
Power Range Neutron
Flux, P-10

Power Range Neutron
Flux, Not P-10

Turbine Impulse Chamber N.A.

Pressure, P-13

19. Reactor Trip Breakers

20. Automatic Trip and
Interlock Logic

L POWER

I~N

TITAL
ALLOWANCE

)

N.A.

TRIP_SETPOINT

>1 x 10-'° amps

<10% of RTP*
<10% RTP* Turbine

Impulse Pressure
Equivalent

<48% of RTP*
<69% of RTP*
>10% of RTP*
<10% of RTP*

<10% RTP* Turbine
Impulse Pressure
Equivalent

N.A.

N.A.

SENSOR
ERROR
ALLOWABLE VALUE

>6 x 10~ amps

<12.2% of RTP*
<12.2% RTP* Turbine

Impulse Pressure
Equivalent

<50.2% of RTP*
<70% of RTP*
>7.8% of RTP*

<12.2% of RTP*

<12.2% RTP* Turbine
Impulse Pressure
Equivalent

N.A.
N.A.
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NOTE 1:

OVERTEMPERATURE AT

(1 + 1,5

1

AT 75,3 (7%

Where:

AT =
A Rl
]+12§

Ty, T2 .

) < AT,

TABLE 2.2-1 §Continued)
S
- K (Fug) 7 (s

Measured AT by RTD Manifold Instrumentation;

)-T]*Ks(P-P)-f,(AI)}

Lead-lag compensator on measured AT;

Time constants utilized in lead-lag compensator for AT, 1, = 8 s,
= 3 s;

Lag compensator on measured AT;

Time constant utilized in the lag compensator for AT, tv3 = 0;
Indicated AT at RATED THERMAL POWER;

1.411;

0.02401/°F;

The function generated by the lead-lag compensator for T

dynamic compensation; avg

Time constants utilized in the lead-lag compensator for T avg’ Tq =28 s,

s = 4 s;
Average temperature, °F;

Lag compensator on measured T - g;

Time constant utilized in the measured T“g lag compensator, 1g = 0;
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TABLE 2.2-1 (Continued)
TABLE NOTATIONS (Continued)

NOTE 1: (Continued)

T < 590.8°F (Nomina) Tavg at RATED THERMAL POWER);
Ky = 0.001189;

P = Pressurizer pressure, psig;

P! = 2225 psig (Nominal RCS operating pressure);

S = Laplace transform operator, s-!;

and f,(Al) is a function of the indicated difference between top and bottom detectors of the

power-range neutron ion chambers; with gains to be selected based on measured instrument

response during plant STARTUP tests such that:

(i) For q " Qy between -43% and -6.5%, f,(Al) = 0, where q and q, are percent RATED
THERMAL POWER in the top and bottom halves of the core respectively, and 9 * q, is
total THERMAL POWER in percent of RATED THERMAL POWER;

(ii) For each percent that the magnitude of Q " Q exceeds -43%, the AT Trip Setpoint
shall be automatically reduced by 2X of its value at RATED THERMAL POWER; and

(iii) For each percent that the magnitude of 9 " G exceeds -6.5%, the AT Trip Setpoint
shall be automatically reduced by 1.641X of its value at RATED THERMAL POWER.

NOTE 2: The channel's maximum Trip Setpoint shall not exceed its computed Trip Setpoint by
more than 2.4%.
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NOTE 3: OVERPOWER AT

AT (1 + x,8) (1

)

(T+ 15) (T + t38) =

where:

1S
1+ I7S

I’I.S

Te

)

H

As

As

A<

As

As

As

TABLE 2.2-1 (Continued)
TABLE NOTATIONS (Continued)

£ (xS ) (1 ) v o ( 1 ) . y=3 o
aT, Ke = Ks (T4 5,8) (Togd) |~ % [T (7555 - ™1 - fa(al))

detined in Note 1,

defined in Note 1,

defined in Note 1,

defined in Note 1,

defined in Note 1,

defined in Note 1,

1.0704,

0.02/°F for increasing average temperature and 0 for decreasing average
temperature,

The function generated by the rate-lag controller for T‘w dynamic
compensation, 9

Time con:tant utilized in the rate-lag controller for T“

As

N = 10 s,
9" 7

defined in Note 1,

As defined in Note 1,
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NOTE 3:

NOTE 4:

TABLE 2.2-1 (Continued)
TABLE NOTATIONS (Continued)

(Continued)

Ke = 0.001707/°F for T > 590.8°F and Kg = 0 for T < 590.8°F,

T = As defined in Note 1,

™ = Indicated Tavg at RATED THERMAL POWER (Calibration temperature for AT
instrumentation, < 590.8°F),

S = As defined in Note 1, and

fo(AI) = 0 for all al.

The channel's maximum Trip Setpoint shall not exceed its computed Trip Setpoint by
more than 2.6%.
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NOTE

The BASES contained in succeeding pages summarize
the reasons for the Specifications in Section 2.0,
but in accordance with 10 CFR 50.36 are not part of
these Technical Specifications.



2.1 SAFETY LIMITS
. BASES

2.1.1 REACTOR CORE

The restrictions of this Safety Limit prevent overheating of the fuel and
possible cladding perforation which would result in the release of fission
products to the reactor coolant. Overheating of the fuel cladding is prevented
by restricting fuel operation to within the rucleate boiling regime where the
heat transfer coefficient is large and the cladding surface temperature is
slightly above the coolant saturation temperature.

Operation above the upper boundary of the nucleate boiling regime could
result in excessive cladding temperatures because of the onset of departure
from nucleate boiling (DNB) and the resultant sharp reduction in heat transfer
coefficient. DONB is not a directly measurable parameter during operation and
therefore THERMAL POWER and Reactor Coolant Temperature and Pressure have been
related to DNB through the WRB-1 correlation. The WRB-1 DNB correlation has
been developed to predict the DNB flux and the location of DNB for axially
uniform and nonuniform heat flux distributions. The local DNB heat flux ratio,
(DNBR), is defined as the ratio of the heat flux that would cause DNB at a

particular core location to the local heat flux, and is indicative of the
margin to DNB.

probability that the minimum DNBR of the limiting rod during Condition I and
IT events is greater than or equal to the DNBR 1imit of the ONB correlation
being used (the WRB-1 correlation in this application). The correlation DNBR
limit is established based on the entire applicable experimental data set such

that there is a 95% probability with 95% confidence that DNB will not occur
when the minimum DNBR is at the DNBR limit.

The DNB design basis is as follows: there must be at least a 95%

In meeting this design basis, uncertainties in plant operating parameters,
nuclear and thermal parameters, and fuel fabrication parameters are considered
statistically such that there is at least a 95% confidence that the minimum
DNBR for the limiting rod is greater than or equal to the DNBR 1imit. The
uncertainties in the above plant parameters are used to determine the plant
DNBR uncertainty. This DNBR uncertainty, combined with the correlation DNBR
limit, establishes a design DNBR value which must be met in plant safety
analyses using values of input parameters without uncertainties.

The curves of Figure 2.1-1 show the loci of points of THERMAL POWER,
Reactor Coolant System pressure and average temperature below which the

calculated ONBR is no less than the design DNBR value, or the average enthalpy
at the vessel exit is less than the enthalpy of saturated liquid.
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2.1 SAFETY LIMITS

BASES

N This curve is based on a nuclear enthalpy rise hot channel factor,
FAH' of 1.49 and a reference cosine with a peak of 1.55 for axial power shape.

An allowance is included for an increase in F:” at reduced power based on the
expression:

N
FAH = 1.49 [1 + 0.3 (1-P)]

Where P is the fraction of RATED THERMAL POWER.

These limiting heat flux conditions are higher than those calculated for
the range of all control rods fully withdrawn to the maximum allowable control
rod insertion assuming the axial power imbalance is within the limits of the
f, (Al) function of the Cvertemperature trip. When the axial power imbalance
is not within the tolerance, the axial power imbalance effect on the Over-
temperature AT trips will reduce the Setpoints to provide protection consistent
with core Safety Limits.

2.1.2 REACTOR COOLANT SYSTEM PRESSURE

The restriction of this Safety Limit protects the integrity of the Reactor
Coolant System from overpressurization and thereby prevents the release of
radionuclides contained in the reactor coolant from reaching the containment
atmosphere.

The reactor vessel, pressurizer, and the Reactor Coolant System piping,
valves, and fittings are designed to Section III of the ASME Code for Nuclear
Power Plants which permits a maximum transient pressure of 110% (2735 psig) of
design pressure. The Safety Limit of 2735 psig is therefore consistent with
the design criteria and associated Code requirements.

The entire Reactor Coolant System is hydrotested at 125% (3110 psig) of
design pressure, to demonstrate integrity prior to initial operation.

CATAWBA - UNIT 1 B 2-2



2.2 LIMITING SAFETY SYSTEM SETTINGS

BASES

2.2.1 REACTOR TRIP SYSTEM INSTRUMENTATION SETPOINTS

The Reactor Trip Setpoint Limits specified in Table 2.2-1 are the nominal
values at which the Reactor trips are set for each functional unit. The Trip
Setpoints have been selected to ensure that the core and Reactor Coolant
System are prevented from exceeding their safety limits during normal operation
and design basis anticipated operational occurrences and to assist the Engi-
neered Safety Features Actuation System in mitigating the consequences of
accidents. The Setpoint for a Reactor Trip System or interlock function is
considered to be adjusted consistent with the nominal value when the "as
measured" Setpoint is within the band allowed for calibration accuracy.

To accommodate the instrument drift assumed to occur between operational
tests and the accuracy to which Setpoints can be measured and calibrated,
Allowable Values for the Reactor Trip Setpoints have been specified in Table
2.2-1. Operation with Setpoints less conservative than the Trip Setpoint
but within the Allowable Value is acceptable since an allowance has been
made in the safety analysis to accommodate this error. An optional provision
has been included for determining the OPERABILITY of a channel when its Trip
Setpoint is found to exceed the Allowable Value. The methodology of this
option utilizes the "as measured" deviation from the specified calibration
point for rack and sensor components in conjunction with a statistical combina~-
tion of the other uncertainties of the instrumentation to measure the process
variable and the uncertainties in calibrating the instrumentation. In Equa-
tion 2.2-1, Z + R + § < TA, the interactive effects of the errors in the rack
and the sensor, and the "as measured" values of the errors are considered. b
as specified in Table 2.2-1, in percent span, is the statistical summation of
errors assumed in the analysis excluding those associated with the sensor and
rack drift and the accuracy of their measurement. TA or Total Allowance is
the difference, in percent span, between the Trip Setpoint and the value used
in the analysis for Reactor trip. R or Rack Error is the "as measured" devia~
tion, in percent span, for the affected channel from the specified Trip Set-
point. S or Sensor Error is either the "as measured" deviation of the sensor
from its calibration point or the value specified in Table 2.2-1, in percent
span, from the analysis assumptions. Use of Equation 2.2-1 allows for a
sensor drift factor, an increased rack drift factor, and provides a threshold
value for REPORTABLE EVENTS.

The methodology to derive the Trip Setpoints is based upon combining al)
of the uncertainties in the channels. Inherent to the determination of the
Trip Setpoints are the magnitudes of these channel uncertainties. Sensors and
other instrumentation utilized in these channels are expected to be capable of
operating within the allowances of these uncertainty magnitudes. Rack drift
in excess of the Allowable Value exhibits the behavior that the rack has not
met its allowance. Being that there is a small statistical chance that this
will happen, an infrequent excessive drift is expected. Rack or sensor drift,
in excess of the allowance that is more than occasional, may be indicative of
more serious problems and should warrant further investigation.
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LIMITING SAFETY SYSTEM SETTINGS

BASES

REACTOR TRIP SYSTEM INSTRUMENTATION SETPOINTS (Continued)

The various Reactor trip circuits automatically open the Reactor trip
breakers whenever a condition munitored by the Reactor Trip System reaches a
preset or calculated level. In addition to redundant channels and trains, the
design approach provides a Reactor Trip System which monitors numerous system
variables, therefore providing Trip System functional diversity. The functional
capability at the specified trip setting is required for those anticipatory or
diverse Reactor trips for which no direct credit was assumed in the accident
analysis to enhance the overall reliability of the Reactor Trip System. The
Reactor Trip System initiates a Turbine trip signal whenever Reactor trip is
initiated. This prevents the reactivity insertion that would otherwise result
from excessive Reactor Coolant System cooldown and thus avoids unnecessary
actuation of the Engineered Safety Features Actuation System.

Manual Reactor Trip

The Reactor Trip System includes manual Reactor trip capability.

Power Range, Neutron Flux

In each of the Power Range Neutron Flux channels there are two independent
bistables, each with its own trip setting used for a High and Low Range trip
setting. The Low Setpoint trip provides protection during subcritical and low
power operations to mitigate the consequences of a power excursion beginning
from low power, and the High Setpoint trip provides protection during power
operations to mitigate the consequences of a reactivity excursion from all
power levels.

The Low Setpoint trip may be manually blocked above P-10 (a power level
of approximately 10% of RATED THERMAL POWER) and is automatically reinstated
below the P-10 Setpoint.

Power Range, Neutron Flux, High Rates

The Power Range Positive Rate trip provides protection against rapid flux
increases which are characteristic of a rupture of a control rod drive housing.
Specifically, this trip complements the Power Range Neutron Flux High and Low
trips to ensure that the criteria are met for all rod ejection accidents.

The Power Range Negative Rate trip provides protection for control rod
drop accidents. At high power a rod drop accident could cause local flux
peaking which could cause an unconservative local DNBR to exist. The Power Range
Negative Rate trip will prevent this from occurring by tripping the reactor.
No credit is taken for operation of the Power Range Negative Rate trip for
those control rod drop accidents for which DNBRs will be greater than the
applicable design 1imit DNBR value for each fuel type.
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LIMITING SAFETY SYSTEM SETTINGS

BASES

Intermediate and Source Range, Neutron Flux

Tie lobeimediate and Ssurce Range, Neutron Fluy trins provide core pro-
tection during reactor startup to mitigate the consequences of an uncontrolled
rod cluster control assembly bank withdrawal from a subcritical condition.
These trips provide redundant protection to the Low Setpoint trip of the
Power Range, Neutron Flux channels. The Source Range channels will initiate
a Reactor trip at about 105 counts per second unless manually blocked when
P-6 becomes active or automatically blocked when P-10 becomes active. The
Intermediate Range channels will initiate a Reactor trip at a current level
equivalent to approximately 25% of RATED THERMAL POWER unless manually blocked
when P-10 becomes active.

Overtemperature AT

The Overtemperature AT trip provides core protection to prevent DNB for
all combinations of pressure, power, coolant temperature, and axial power
distribution, provided that the transient is slow with respect to piping
transit delays from the core to the temperature detectors (about 4 seconds),
and pressure is within the range between the Pressurizer High and Low Pressure
trips. The Setpoint is automatically varied with: (1) coolant temperature to
correct for temperature-induced changes in density and heat capacity of water
and includes dynamic compensation vor piping delays from the core to the loop
temperature detectors, (2) pressurizer pressure, and (3) axial power distribu-
tion. With normal axial power distribution, this Reactor trip limit is always
below the core Safety Limit as shown in Figure 2.2-1. If axial peaks are
greater than design, as indicated by the difference between top and bottom
power range nuclear detectors, the Reactor trip is automatically reduced
according to the notations in Table 2.2-1.

Overpower AT

The Overpower AT trip provides assurance of fuel integrity (e.g., no
fuel pellet melting and less than 1% cladding strain) under all possible
overpower conditions, 1imits the required range for Overtemperature AT trip,
and provides a backup to the High Neutron Flux trip. The Setpoint is
automatically varied with: (1) coolant temperature to correct for temperature-
induced changes in density and heat capacity of water, and (2) rate of change
of temperature for dynamic compensation for piping delays from the core to
the loop Lemperature detectors, to ensure that the allowable heat generation
rate (kW/ft) is not exceeded. The Overpower AT trip provides protection to
mitigate the consequences of various size steam breaks as reported in WCAP-9226,
"Reactor Core Response to Excessive Secondary Steam Releases.”
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LIMITING SAFETY SYSTEM SETTINGS

BASES

Pressurizer Pressure

In each of the pressurizer pressure channels, there are two independent
bistables, each with its own trip setting to provide for a High and Low
Pressure trip thus 1imiting the pressure range in which reactor operation is
permitted. The Low Setpoint trip protects against low pressure which could
lead to DNB by tripping the reactor in the event of a loss of reactor coolant
pressure.

On decreasing power the Low Setpoint trip is automatically blocked by
P-7 (a power level of approximately 10% of RATED THERMAL POWER with turbine
impulse chamber pressure at approximately 10% of full power equivalent); and on
increasing power, is automatically reinstated by P-7.

The High Setpoint trip functions in conjunction with the pressurizer
relief and safety valves to protect the Reactor Coolant System against system
overpressure.

Pressurizer Water Level

The Pressurizer High Water Level trip is provided to prevent water relief
through the pressurizer safety valves. On decreasing power, the Pressurizer
High water Level trip 1s automatically blocked by P-7 (a level of approxi-
mately 10% of RATED THERMAL POWER with a turbine impulse chamber pressure at
approximately 10% of full power equivalent); and on increasing power, is
automatically reinstated by P-7.

Reactor Coolant Flow

The Low Reactor Coolant Flow trips provide core protection and prevents
DNB by mitigating the consequences of a loss of flow resulting from the loss
of one or more reactor coolant pumps.

On increasing power above P-7 (a power level of approximately 10% of
RATED THERMAL POWER or a turbine impulse chamber pressure at approximately 10%
of full power equivalent), an automatic Reactor trip will occur if the flow in
more than one loop drops below 90% of nominal full loop flow. Above P-8 (a
power level of approximately 48% of RATED THERMAL POWER) an automatic Reactor
trip wiil occur if the flow in any single loop drops below 90% of nominal
full loop flow. Conversely, on decreasing power between P-8 and P-7 an
automatic Reactor trip will occur on low reactor coolant flow in more than
one loop and below P-7 the trip function is automatically blocked.
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LIMITING SAFETY SYSTEM SETTINGS

BASES

Steam Generator Water Level

The Steam Generator Water Level Low-Low trip protects the reactor from
loss of heat sink in the event of a sustained rteam/feedwater flow mismatch
resulting from loss of normal feedwater. The specified Setpoint provides
allowances for starting delays of the Auxiliary Feedwater System.

Undervoltage and Underfrequency - Reactor Coolant Pump Busses

The Undervoltage and Underfrequency Reactor Coolant Pump Bus trips pro-
vide core protection against DNB as a result of complete loss of forced coolant
flow. The specified Setpoints assure a Reactor trip signal is generated before
the Low Flow Trip Setpoint is reached. Time delays are incorporated in the
Underfrequency and Undervoltage trips to prevent spurious Reactor trips from
momentary electrical power transients. For undervoltage, the delay is set
so that the time required for a signal to reach the Reactor trip breakers
following the simultaneous trip of two or more reactor coolant pump bus circuit
breakers shall not exceed 1.2 seconds. For underfrequency, the delay is set
s0 that the time required for a signal to reach the Reactor trip breakers
after the Underfrequency Trip Setpoint is reached shall not exceed 0.3 second.
On decreasing power the Undervoltage and Underfrequency Reactor Coolant Pump
Bus trips are automatically blocked by P-7 (a power level of approximately 10%
of RATED THERMAL POWER; with a turbine impulse chamber pressure at approxi-
mately 10% of full power equivalent); and on increasing power, reinstated
automatically by P-7.

Turbine Trip

A Turbine trip initiates a Reactor trip. On decreasing power the Reactor
trip from the Turbine trip is automatically blocked by "-9 (a power level of
approximately 69% of RATED THERMAL POWER); and on increasing power, reinstated
automatically by P-9.

Safety Injection Inr 4t from ESF

If a Reactor trip has not already been generated by the Reactor Trip
System instrumentation, the ESF automatic actuation logic channels will
initiate a Reactor trip upon any signal which initiates a Safety Injection.
The ESF instrumentation channels which initiate a Safety Injection signal
are shown in Table 3. 3-3.
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LIMITING

SAFETY SYSTEM SETTINGS

BASES

Reactor T

rip System Interlocks

The
P-6

p-7

P-8

P-9

P-10

P-13

CATAWBA -

Reactor Trip System interlocks perform the following functions:

On increasing power P-6 allows the manual block of the Source Range
trip (i.e., prevents premature block of Source Range trip), deener-
gizes the high voltage to the detectors. On decreasing power,
Source Range Level trips are automatically reactivated and high
voltage restored.

On increasing power P-7 automatically enables Reactor trips on

low flow in more than one reactor coolant leop, reactor coolant pump
bus undervoltage and underfrequency, pressurizer low pressure and
pressurizer high level. On decreasing power, the above listed trips
are automatically blocked.

On increasing power P-8 aytomatically enables Reactor trips on low
flow in one or more reactor coolant loops. On decreasing power,
the P-8 automatically blocks the above listed trips.

On increasing power P-9 automatically enables Reactor trip on
Turbine trip. On decreasing power, P-9 automatically blocks Reactor
trip on Turbine trip.

On increasing power P-10 allows the manual block of the Intermediate
Range trip and the Low Setpoint Power Range trip; and automatically
blocks the Source Range trip and deenergizes the Source Range high
voltage power. On decreasing power, the Intermediate Range trip and
the Low Setpoint Power Range trip are automatically reactivated.
Provides input to P-7.

Provides input to P-7.
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SECTIONS 3.0 AND 4.0
LIMITING CONDITIONS FOR OPERATION
AND

SURVEILLANCE REQUIREMENTS



3/4 LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS

3/4.0 APPLICABILITY

LIMITING CONDITION FOR OPERATION

3.0.1 Compliance with the Limiting Conditions for Operation contained in the
succeeding specifications is required during the OPERATIONAL MODES or other
conditions specified therein; except that upon failure to meet the Limiting
Conditions for Operation, the associated ACTION requirements shall be met.

3.0.2 Noncompliance with a specification shall exist when the requirements of
the Limiting Condition for Operation and associated ACTION requirements are
not met within the specified time intervals. If the Limiting Condition for
Operation is restored prior to expiration of the specified time intervals,
completion of the ACTION requirements is not required.

3.0.3 Wwhen a Limiting Condition for Operation is not met, except as provided
in the associated ACTION requirements, within 1 hour action shall be initiated

to place the unit in a MODE in which the specification does not apply by
placing it, as applicable, in:

a. At lTeast HOT STANDBY within the next 6 hours,
b. At least HOT SHUTDOWN within the following & hours, and
c. At least COLD SHUTDOWN within the subsequent 24 hours.

Where corrective measures are completed that permit operation under the ACTION
requirements, the action may be taken in accordance with the specified time
limits as measured from the time of failure to meet the Limiting Condition for

Operation. Exceptions to these requirements are stated in the individual
specifications.

This specification is not applicable in MODE 5 or 6.

3.0.4 Entry into an OPERATIONAL MODE or other specified condition shall not

be made unless the conditions for the Limiting Condition for Operation are met
without reliance on provisions contained in the ACTION requirements. This
provision shall not prevent passage through or to OPERATIONAL MODES as required
to comply with ACTION requirements. Exceptions to these requirements are
stated in the individual specifications.
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APPLICABILITY ‘

SURVEILLANCE REQUIREMENTS

4.0.1 Surveillance Requirements shali be met during the OPERATIONAL MODES
or other conditions specified for individual Limiting Conditions for
Operation unless otherwise stated in an individual Surveillance Requirement.

4.0.2 Each Surveillance Requirement shall be performed within the specified
time interval with:

a. A maximum allowable extension not to exceed 25% of the surve:llance
interval, but

b. The combined time interval for any three consecutive surveillance
intervals shall not exceed 3.25 times the specified surveillance
interval.

4.0.3 Failure to perform a Surveillance Requirement within the specified
time interval shall constitute a failure to meet the OPERABILITY requirements
for a Limiting Condition for Operation. Exceptions to these requirements

are stated in the individual specifications. Surveillance Requirements do
not have to be performed on inoperable equipment.

4.0.4 Entry into an OPERATIONAL MODE or other specified condition shall not be ’
made unless the Surveillance Requirement(s) associated with the Limiting

Condition for Operation have been performed within the stated surveillance

interval or as otherwise specified.

4.0.5 Surveillance Requirements for inservice inspection and testing of ASME
Code Class 1, 2, and 3 components shall be applicable as follows:

a. Inservice inspection of ASME Code Class 1, 2, and 3 components and
inservice testing of ASME Code Class 1, 2, and 3 pumps and valves
shall be performed in accordance with Section XI of the ASME Boiler
and Pressure Vessel Code and applicable Addenda as required by
10 CFR Part 50, Section 50.55a(g), except where specific written
relief has been granted by the Commission pursuant to 10 CFR Part 50,
Section 50.55a(g)(6)(i);
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‘ APPLICABILITY

SURVEILLANCE REQUIREMENTS (Continued)

b.

Surveillance intervals specified in Section XI of the ASME Boiler
and Pressure Vessel Code and applicable Addenda for the inservice
inspection and testing activities required by the ASME Boiler and
Pressure Vessel Code and applicable Addenda shall be applicable as
follows in these Technical Specifications:

ASME Boiler and Pressure Vessel Required frequencies for
Code and applicable Addenda performing inservice
terminology for inservice inspection and testing
inspection and testing activities activities
Weekly At least once per 7 days
Monthly At least once per 31 days
Quarterly or every 3 months At least once per 92 days
Semiannually or every 6 months At least once per 184 days
Every 9 months At least once per 276 days
Yzarly or annually At least once per 366 days

The provisions of Specification 4.0.2 are applicable to the above
required frequencies for performing inservice inspection and testing
activities;

Performance of the absve inservice inspection and testing activities
shall be in addition to other specified Surveillance Requirements;
and

Nothing in the ASME Boiler and Pressure Vessel Code shall be construed
to superseae the requirements of any Technical Specification.
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3/4.1 REACTIVITY CONTROL SYSTEMS
3/4.1.1 BORATION CONTROL

- (]
SHUTDOWN MARGIN Tavg >200°F

LIMITING CONDITION FOR OPERATION

3.1.1.1 The SHUTDOWN MARGIN shall be greater than or equal to 1.3% Ak/k for
four loop operation.

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

With the SHUTDOWN MARGIN less than 1.3% Ak/k, immediately initiate and continue
boration at greater than or equal to 30 gpm of a solution containing greater
than or equal to 7000 ppm boron or equivalent until the required SHUTDOWN
MARGIN is restored.

SURVEILLANCE REQUIREMENTS

4.1.1.1.1 The SHUTDOWN MARGIN shall be determined to be greater than or equal
to 1.3% Ak/k:

a. Within 1 hour after detection of an inoperable control rod(s) and
at least once per 12 hours thereafter while the rod(s) is inoperable.
If the inoperable control rod is immovable or untrippable, the above
required SHUTDOWN MARGIN shall be verified acceptable with an incre:sed
allowance for the withdrawn worth of the immovable or untrippable
control rod(s); ;

b. When in MODE 1 or MODE 2 with Keff greater than or eqgual to 1 at

least once per 12 hours by verifying that control bank withdrawal is
within the limits of Specification 3.1.3.6;

c. when in MODE 2 with Keff less than 1, within 4 hours prior to

achieving reactor criticality by verifying that the predicted
critical control rod position is within the limits of Specification
3.1.3.6;

d. Prior to initial operation above 5% RATED THERMAL POWER after each
fuel loading, by consideration of the factors of Specification
4.1.1.1.1e. below, with the control banks at the maximum inservice
limit of Specification 3.1.3.6; and

*See Special Test Exceptions Specification 3.10.1.

CATAWBA - UNIT 1 3/4 1-1



REACTIVITY CONTROL SYSTEMS

SURVEILLANCE REQUIREMENTS (Continued)

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

1) Reactor Coolant System boron concentration,

2) Control rod position,

3) Reactor Coolant System average temperature,

4) Fuel burnup based on gross thermal energy generation,

5) Xenon concentration, and

6) Samarium concentration.
4.1.1.1.2 The overal) core reactivity balance shall be compared to predicted
values to demonstrate agreement within + 1% Ak/k at least once per 31 Effective
Full Power Days (EFPD). This comparison shall consider at least those factors
stated in Specification 4.1.1.1.1e., above. The predicted reactivity values
shall be adjusted (normalized) to correspond to the actual core conditions
prior to exceeding a fuel burnup of 60 EFPD after each fuel loading.
4.1.1.1.3 At least once per 18 months, the Reactor Makeup Water pumps shall

be demonstrated OPERABLE by verifying a total combined flow rate of less than
or equal to 240 gpm and a flow rate of less than or equal to 120 gpm for each

pump.
4.1.1.1.4 At least once per 31 days, while in MODE 4, one Reactor Makeup Water

pump shall be demonstrated inoperable by verifying that the motor circuit
breaker is secured in the open position.
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REACTIVITY CONTROL SYSTEMS

- o
SHUTDOWN MARGIN Tavg < 200°F

LIMITING CONDITION FOR OPERATION

3.1.1.2 The SHUTDOWN MARGIN shall be greater than or equal to 1% Ak/k.
APPLICABILITY: MODE 5.
ACTION:

With the SHUTDOWN MARGIN less than 1% Ak/k, immediately initiate and continue
boration at greater than or equal to 30 gpm of a solution containing greater
than or equal to 7000 ppm boron or equivalent until the required SHUTDOWN
MARGIN is restored.

SURVEILLANCE REQUIREMENTS

4.1.1.2.1 The SHUTDOWN MARGIN shall be determined to be greater than or equal
to 1% Ak/k:

a. Within 1 hour after detection of an inoperable control rod(s) and
at least once per 12 hours thereafter while the rod(s) is inoperable.
If the inoperable control rod is immovable or untrippable, the
SHUTDOWN MARGIN shall be verified acceptable with an increased
allowance for the withdrawn worth of the immovable or untrippable

control rod(s); and
b. At Teast once per 24 hours by consideration of the following factors:

1) Reactor Coolant System boron concentration,

2) Control rod position,

3) Reactor Coolant System average temperature,

4) Fuel burnup based on gross thermal energy generation,

5) Xenon concentration, and

6) Samarium concentration.
4.1.1.2.2 At least once per 18 months, each Reactor Makeup Water pump shall
be demonstrated OPERABLE by verifying a flow rate of less than or equal to
120 gpm. AL least once per 31 days, one Reactor Makeup Water pump shall be

demonstrated inoperable by verifying that the motor circuit breaker is secured
in the open position.
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REACTIVITY CONTROL SYSTEMS

MODERATOR TEMPERATURE COEFFICIENT

LIMITING CONDITION FOR OPERATION

3.1.1.3 The moderator temperature coefficient (MTC) shal) be:

a. Less positive than 0 Ak/k/°F for all the rods withdrawn, beginning
of cycle life (BOL), hot zero THERMAL POWER condition; and

b. Less negative than -3.7 x 10-* Ak/k/°F for all the rods withdrawn,
end of cycle life (EOL), RATED THERMAL POWER condition.

APPLICABILITY: Specification 3.1.1.3a. - MODES 1 and 2* only#.
Specification 3.1.1.3b. - MODES 1, 2, and 3 only#.

ACTION:

a. With the MTC more positive than the limit of Specification
3.1.1.3a. above, operation in MODES 1 and 2 may proceed provided:

p Control rod withdrawal 1imits are established and maintained
sufficient to restore the MTC to less positive than 0 Ak/k/°F
within 24 hours or be in HOT STANDBY within the next 6 hours.
These withdrawal 1imits shall be in addition to the insertion
limits of Specification 3.1.3.6;

2. The control rods are maintained within the withdrawal limits
established above until a subsequent calculation verifies that
the MTC has been restored to within its 1imit for the all rods
withdrawn condition; and

- A Special Report is prepared and submitted to the Commission
pursuant to Specification 6.9.2 within 10 days, describing the
value of the measured MTC, the interim control rod withdrawal
Timits, and the predicted average core burnup necessary for
restoring the positive MTC to within its limit for the all rods
withdrawn condition.

b. With the MTC more negative than the limit of Specification 3.1.1.3b.
above, be in HOT SHUTDOWN within 12 hours.

*With K.'f greater than or equal to 1.
#S5ee Special Test Exceptions Specification 3.10.3.
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REACTIVITY CONTROL SYSTEMS

SURVEILLANCE REQUIREMENTS

4.1.1.3 The MTC shall be determined to be within its limits during each fuel
cycle as follows:

a. The MTC shall be measured and compared to the BOL limit of Specifi-
cation 3.1.1.3a., above, prior to initial operation above 5% of
RATED THERMAL POWER, after each fuel loading; and

b. The MTC shall be measured at any THERMAL POWER .nd compared to
-2.8 x 10-* Ak/k/°F (all rods withdrawn, RATED HERMAL POWER
condition) within 7 EFPD after reaching an equilibrium boron
concentration of 300 ppm. In the event this comparison indicates
the MTC is more negative than -2.8 x 10-* Ak/k/°F, the MTC shall be
remeasured, and compared to the EOL MTC Timit of Specification
3.1.1.3b., at least once per 14 EFPD during the remainder of the
fuel cycle.
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REACTIVITY CONTROL SYSTEMS

MINIMUM TEMPERATURE FOR CRITICALITY

LIMITING CONDITION FOR OPERATION

3.1.1.4 The Reactor Coolant System lowest operating loop temperature (T )
shall be greater than or equal to 551°F. avg

APPLICABILITY: MODES 1 and 2#*

ACTION:

With a Reactor Coolant System operating loop temperature (Tavg) less than
551°F, restore Tavg to within its limit within 15 minutes or be in HOT
STANDBY within the next 15 minutes.

SURVEILLANCE REQUIREMENTS

4.1.1.4 The Reactor Coolant System Temperature (T ) shall be determined to
be greater than or equal to 551°F:

a. Within 15 minutes prior to achieving reactor criticality, and

b. At Teast once per 30 minutes when the reactor is critical and the

o -
Reactor Coolant System Tavg is less than 561°F with the Tavg Voot

Deviation Alarm not reset.

*With K.ff greater than or equal to 1.
#See Special Test Exceptions Specification 3.10.3.
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REACTIVITY CONTROL SYSTEMS

3/4.1.2 BORATION SYSTEMS

FLOW PATH - SHUTDOWN

LIMITING CONDITION FOR OPERATION

3.1.2.1 As a minimum, one of the following boron injection flow paths shall
be OPERABLE and capable of being powered from an OPERABLE emergency power
source:

a. A flow path from the boric acid tank via a boric acid transfer pump
and a charging pump to the Reactor Coolant System if the boric acid
storage tank in Specification 3.1.2.5a. is OPERABLE, or

b. The flow path from the refueling water storage tank via a charging
pump to the Reactor Coole~* System if the refueling water storage
tank in Specification 3.1.2.5b. is OPERABLE.

APPLICABILITY: MODES 5 and 6.

ACTION:

With none of the above flow paths OPERABLE or capable of being powered from an
OPERABLE emergency power source, suspend all operations involving CORE
ALTERATIONS or positive reactivity changes.

SURVEILLANCE REQUIREMENTS

4.1.2.1 At least one of the above required flow paths shall be demonstrated
OPERABLE:

a. At least once per 7 days by verifying that the temperature of the
heated portion of the flow path is greater than or equal to 65°F
when a flow path from the boric acid tanks is used, and

b. At least once per 31 days by verifying that each valre (manual,
power-operated, or automatic) in the flow path that is not locked,
sealed, or otherwise secured in position, is in its correct
position.
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REACTIVITY CONTROL SYSTEMS

FLOW PATHS - OPERATING

LIMITING CONDITION FOR OPERATION

3.1.2.2 At least two* of the following three boron injection flow paths shall
be OPERABLE:

a. The flow path from the boric acid tanks via a boric acid transfer
pump and a charging pump to the Reactor Coolant System, and

b. Two flow paths from the refueling water storage tank via charging
pumps to the Reactor Coolant System.

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

ACTION:

With only one of the above required boron injection flow paths to the Reactor
Coolant System OPERABLE, restore at least two boron injection flow paths to

the Reactor Coolant System to OPERABLE status within 72 hours or be in at least
HOT STANDBY and borated to a SHUTDOWN MARGIN equivalent to at least 1% Ak/k

at 200°F within the next 6 hours; restore at least two flow paths to OPERABLE
status within the next 7 days or be in COLD SHUTDOWN within the next 30 hours.

SURVEILLANCE REQUIREMENTS

4.1.2.2 At least two of the above required flow paths shall be demonstrated
OPERABLE:

a. At least once per 7 days by verifying that the temperature of the
flow path from the boric acid tanks is greater than or equal to
65°F when it is a required water source;

b. At least once per 31 days by verify, .ng that each valve (manual,
power-operated, or automatic) in the flow path that is not Tocked,
sealed, or otherwise secured in position, is in its correct position;

c. At Teast once per 18 months during shutdown by verifying that each
automatic valve in the flow path actuates to its correct position on
a Safety Injection test signal; and

d. At least once per 18 monthe by verifying that the flow path required
by Specification 3.1.2.2a. delivers at least 30 gpm to Lhe Reactor
Coolant System.

*Only one boron injection fi. path is required to be OPERABLE whenever the
temperature of one or more o/ the Reactor Coolant System cold legs is less
than or equal to 285°F.
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REACTIVITY CONTROL SYSTEMS

CHARGING PUMP - SHUTDOWN

LIMITING CONDITION FOR OPERATION

3.1.2.3 One charging pump in the boron injection flow path required by
Specification 3.1.2.1 shall be OPERABLE and capable of being powered from an
OPERABLE emergeicy power source.

APPLICABILITY: MODES 5 and 6.

ACTION:

With no charging pump OPERABLE or capable of being powered from an OPERABLE
emergency power source, suspend all operations involving CORE ALTERATIONS or
positive reactivity changes.

SURVEILLANCE REQUIREMENTS

4.1.2.2.1 The above required charging pump shall be demonstrated OPERABLE by
verifying that a differential pressure across the pump of greater than or equal
to 2380 psid is developed when tested pursuant to Specification 4.0.5.

4.1.2.3.2 A1) charging pumps, excluding the above required OPERABLE p. 4p,
shall be demonstrated inoperable at least once per 31 days, except w'.-.n the
reactor vessel head is removed, by verifying that the motor circuit sreakers
are secured in the open position, or that the discharge of each ¢’ srging pump
has been isolated from the Reactor Coolant System by at least tv-. isolation
valves with the power removed from the valve motor operators.
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REACTIVITY CONTROL SYSTEMS
CHARGING PUMPS - OPERATING .
LIMITING CONDITION FOR OPERATION

3.1.2.4 At least two* charging pumps shall be OPERABLE.
APPLICABILITY: MODES 1, 2, 3, and 4.
ACTION:

With only one charging pump OPERABLE, restore at least two charging pumps to
OPERABLE status within 72 hours or be in at least HOT STANDBY and borated to a
SHUTDOWN MARGIN equivalent to at least 1¥ Ak/k at 200°F within the next 6 hours;
restore at least two charging pumps to OPERABLE status within the next 7 days
or be in COLD SHUTDOWN within the next 30 hours.

SURVEILLANCE REQUIREMENTS

4.1.2.4.1 At least two charging pumps shall be demonstrated OPERABLE by
verifying that a differential pressure across each pump of greater than or
equal to 2380 psid is developed when tested pursuant to Specification 4.0.5.

4.1.2.4.2 A1) charging pumps, except the above required OPERABLE pump, shall
be demon<trated inoperable at least once per 31 days whenever the temperature .
of one of more of the Reactor Coolant System cold legs is less than or equal

to 285°F by verifying that the motor circuit breakers are secured in the open

position or that the discharge of each charging pump has been isolated from

the Reactor Coolant System by at least two isolation valves with power removed

from the valve motor operators,

*A maximum of one centrifugal charging pump shall be OPERABLE whenever the "
temperature of one or more of the Reactor Coolant System cold legs is less
than or equal to 285°F,
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REACTIVITY CONTROL SYSTEMS

BORATED WATER SOGURCE - SHUTDOWN

LIMITING CONDITION FOR OPERATION

3.1.2.5 As a minimum, one of the following borated water sources shall be

OPERABLE:

A Boric Acid Storage System with:

1) A minimum contained borated water volume of 5100 gallons,
2) A minimum boron concentration of 7000 ppm, and

3) A minimum solution temperature of 65°F.

The refueling water storage tank with:

1) A minimum contained borated water volume of 26,000 gallons,
2) A minimum boron concentration of 2000 ppm, and

3) A minimum solution temperature of 70°F.

APPLICABILITY: MODES 5 and 6.

“TION:

wWith no borated water source OPERABLE, suspend all operations involving CORE
ALTERATIONS or positive reactivity changes.

SURVEILLANCE REQUIREMENTS

4.1.2.5 The above required borated water source shall be demonstrated OPERABLE:

At least once per 7 days by:
1) Verifying the boron concentration of the water,
2) Verifying the contained borated water volume, and

3) Verifying the boric acid storage tank solution temperature when
it is the source of borated water,

At leas. once per 24 hours by verifying the refueling water storage
tank temperature when it is the source of borated water and the
outside air temperature is less than 70°F.
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REACTIVITY CONTROL SYSTEMS
BORATED WATER SOURCES - OPERATING

LIMITING CONDITION FOR OPERATION

3.1.2.6 As a minimum, the following borated water source(s) shall be OPERABLE
as required by Specification 3 1.2.2:

a. A Boric Acid Storage System with:
1) A minimum contained borated water volume of 19500 gallons,
2) A minimum boron concentration of 7000 ppm, and
3) A minimum solution temperature of 65°F.
b. The refueling water storage tank with:
1) A contained borated water volume of at least 363,513 gallons,
2) A minimum boron concentration of 2000 ppm,
3) A minimum solution temperature of 70°F, and
4) A maximum solution temperature of 100°F,
APr ICABILITY: MODES 1, 2, 3, and 4.
ACTION:

a. With the Boric Acid Storage System inoperable and being used as one
of the above required borated water sources, restore the system to
OPERABLE status within 72 hours or be in at least HOT STANDBY within
the next 6 hours and borated to a SHUTDOWN MARGIN equivalent to at
least 1X Ak/k at 200°F; restore the Boric Acid Storage System to
OPERABLE status within the next 7 days or be in COLD SHUTDOWN within
the next 30 hours,

b.  With the refueling water storage tank inoperable, restore the tank
to OPERABLE status within 1 hour or be in at least HOT STANDBY
within the next 6 hours and in COLD SHUTDOWN within the following
30 hours.
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REACTIVITY CONTROL SYSTEMS

SURVEILLANCE REQUIREMENTS

4.1.2.6 Each borated water source shall be demonstrated OPERABLE :
a. At least once per 7 days by:
1) Verifying the boron concentration in the water,

2) Verifying the contained borated water volume of the water
source, and

3) Verifying the Boric Acid Storage System solution temperature
when it is the source of borated water.

b. At least once per 24 hours by verifying the refueling water storage
tank temperature when the outside air temperature is either less than
70°F or greater than 100°F,
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TIVITY YST
4. T A
GROUP_HEIGHT
MIT T FOR T

3.1.3.1 A1 full-length shutdown and control rods shall be OPERABLE and
positioned within £12 steps (indicated position) of their group step counter
demand position,

APPLICABILITY: MODES 1* and 2*
ACTION:
a. With one or more full-length rods inoperable due to being immovable

as a result of excessive friction or mechanical interference or
known to be untrippable, determine that the SHUTDOWN MARGIN require-
ment of Specification 3.1.1.1 is satisfied within 1 hour and be in
HOT STANDBY within 6 hours,

With more than one full-length rod inoperable or misaligned from the
group step counter demand position by more than £12 steps (indicated
position), be in HOT STANDBY within 6 hours.

With one full-length rod trigpable but inoperable due to causes
other than addressed by ACTION a., above, or misaligned from its
group step counter demand height by more than t12 steps (indicated
position), POWER OPERATION may continue provided that within 1 hour:

1. The rod is restored to OPERABLE status within the above alignment
requirements, or

2. The rod is declared inoperable and the remainder of the rods in
the group with the inoperable rod are aligned to within ¢ 12 steps
of the inoperable rod while maintaining the rod sequence and
insertion 1imits of Figure 3.1-1  The THERMAL POWER leve! shal)
be restricted pursuance to Specification 3.1.3.6 during subse~
quent operation, or

3. The rod is declared inoperable and the SHUTDOWN MARGIN require-
ment of Specification 3.1.1.1 is satisfied. POWER OPERATION
may then continue provided that:

a) A reevaluation of each accident analysis of Table 3.1-1 fis
performed within 5 days; this reevaluation shall confirm
that the previously analyzed results of these accidents
remain valid for the duration of operation under these
conditions;

b) The SHUTDOWN MARGIN requirement of Specification 3.1.1.1 is
determined at least once per 12 hours;

*See Special Test Exceptions Specifications 3.10.2 and 3.10.3.
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w REACTIVITY CONTROL SYSTEMS
. LIMITING CONDITION FOR OPERATION

T ntin

c) A power distribution map is obtained from the movable

incore detectors and FQ(Z) and F“ are verified to be
AH
within their Vimits within 72 hours; and

d) The THERMAL POWER level is reduced to less than or
equal to 75% of RATED THERMAL POWER within the next hour
and within the following 4 hours the High Neutron Flux
Trip Setpoint is reduced to less than or equal to 85%
of RATED THERMAL POWER.

SURVEILLANCE REQUIREMENTS

4.1.3.1.1 The position of each full-length rod shall be determined to be
within the group demand l1imit by verifying the individual rod positions
l at least once per 12 hours except during time intervals when the Rod Position

Deviation Monitor is inoperable, then verify the group positions at least once
per 4 hours,

4.1.3.1.2 Each full=length rod not fully inserted in the core shall be
determined to be OPERABLE oy movement of at least 10 steps in any one
direction at least once per 31 days.
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TABLE 3.1-1

ACCIDENT ANALYS IRING REEVALUATION
IN LL~ ROD

-—

Rod Cluster Luntrol Assembly Insertion Characteristics
Rod Cluster Control Assembly Misalignment

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

Single Rod Cluster Control Assembly Withdrawal at Full Power
Major Reactor Coolant System Pipe Ruptures (Loss of Coolant Accident)
Major Secondary Coolant System Pipe Rupture

Rupture of a Control Rod Drive Mechanism Mousing (Rod Cluster Control
Assembly Ejection)
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R TY T YST

T T SYSTEMS-OPERAT ING
MIT 1 FOR_OPERAT

3.1.3.2 The Digital Rod Position Indication System and the Demand Position

Indication System shall be OPERABLE and capable of determining the control
rod positions within ¢ 12 steps.

APPLICABILITY: MODES 1 and 2
ACTION:

4. With a maximum of one digital rod position inaicator per bank
inoperable either:

1. Determine the position of the nonindicating rod(s) indirectly
by the movable incore detectors at least once per 8 hours and
immediately after any motion of the nonindicating rod which
exceeds 24 steps in one direction since the last determination
of the rod's position, or

2. Redice THERMAL POWER to less than S0% of RATED THERMAL POWER
within 8 hours.

b. With a maximum of one demand position indicator per bank inoperable
either:

L. Verify that all digital rod position indicators for the affected
bank are OPERABLE and that the most withdrawn rod and the
least withdrawn rod of the bank are within & maximum of 12 steps
of each other at least once per 8 hours, or

2. Reduce THERMAL POWER to less than 50% of RATED THERMAL POWER
within 8 hours.

SURVELLLANCE_REQUIREMENTS

4.1.3.2 Each digita) rod position indicator shall be determined to be OPERABLE
by verifying that the Demand Position [ndication System and the Digital Rod
Position Indication System agree within 12 steps at least once per 12 hours
except during time intervals when the rod position deviation monitor s (noper-
able, then compare the Demand Position Indication System and the Digital Rod
Position Indication System at least once per 4 hours.
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T T YsT
1 YSTEM - T

LIMITING CONDITION FOR OPERATION

3.1.3.3 One di?itnl rod position indicator (excluding demand position
indication) shall be OPERABLE and capable of determining the control rod
position within & 12 steps for each shutdown or control rod not fully inserted.

APPLICABILITY: MODES 3*#, 4*#, and 5*#.
ACTION:

With less than the above required position indicator(s) OPERABLE, immediately
open the Reactor Trip System breakers.

SURVELLLANCE REQUIREMENTS

4.1.3.3 Each of the above required digital rod position indicator(s) shall be
determined to be OPERABLE by verifying that the digital rod position indicator
agrees with the demand position indicator within 12 steps when exercised over
the fulli-range of rod travel at least once per 18 months. The Reactor Trip
System breakers can be closed in order to perform this surveillance.

*With the Reactor Trip System breakers in the closed position,
#5ee Special Test Exceptions Specification 3.10.5
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TIVITY YsT

ROD_DROP_TIME
LIMITING CONDITION FOR OPERATION

3.1.3.4 The individual full=length shutdown and control rod drop time from
the fully withdrawn position shall be less than or equal to 3.3 seconds from
beginning of decay of stationary gripper coi)l voltage to dashpot entry with:

a. tavg greater than or equal to 551°F, and

b. All reactor coolant pumps operating.

APPLICABILITY: MODES 1 and 2.
ACTION:
4. With the drop time of any full-length rod determined to exceed the

above limit, restore the rod drop time to within the above limit
prior to proceeding to MODE 1 or 2.

b.  With the rod drop times within 1imits but determined with three reactor
coolant pumps operating, operation may proceed provided THERMAL POWER
Is restricted to less than or equal to 66% of RATED THERMAL POWER.

SURVELLLANCE REQUIREMENTS

4.1.3.4 The rod drop time of full-length rods shall be demonstrated through
measurement prior to reactor criticality:

a. For all rods following each removal of the reactor vesse! head,

b,  For specifically affected individual rods following any maintenance
on or modification to the Control Rod Drive System which could affect
the drop time of those specific rods, and

. At least once per 18 months,
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REACTIVITY CONTROL SYSTEMS
1 NSERT MIT "II’
LIMITING CONDITION FOR OPERATION

3.1.3.5 Al shutdown rods shall be fully withdrawn,
APPLICABILITY: MODES 1* and 2*#.
ACTION:

With a maximum of one shutdown rod not fuily withdrawn, except for surveil-
lance testing pursuant to Specification 4.1.3.1.2, within 1 hour either:

a. Fully withdraw the rod, or

b. Declare the rod to be in perable and apply Specification 3.1.3. 1.

SURVE ILLANCE REQUIREMENTS

4.1.3.5 Each shutdown rod shall be determined to be fully withdrawn:

a. Within 15 minutes prior to withdrawal of any rods in Control Bank A, .
B, C, or D during an approach to reactor criticality, and

b. At least once per 12 hours thereafter.

et e

*See Special Test Exceptions Specifications 3,.10.2 and 3.10. 3.
#ith Kot t greater than or equal to 1.
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LIMITING CONDITION FOR OPERATION

3.1.3.6 The control banks shal) be )imited in physical insertion as shown
in Figure 3.1-1.

APPLICABILITY: MODES 1* and 2*#.
ACTION:

With the control banks inserted beyond the above insertion limits, except for
surveillance testing pursuant to Specification 4.1.3.1.2:

a. Restore the control banks to within the limits within 2 hours,
or

b, Reduce THERMAL POWER within 2 hours to less than or equal to that
fraction of RATED THERMAL POWER which 1s allowed by the bank position
using the above figure, or

c. Be in at Teast HOT STANDBY within 6 hours.

. SURVE LLLANCE REQUIREMENTS

4.1.3.6 The position of each contro) bank shall be determined to be within
the insertion 1imits at least once per 12 hours except during time intervals
when the Rod Insertion Limit Monitor s inoperable, then verify the individual
rod positions at least once per 4 hours

*See Special Test Exceptions Specifications 3.10.2 and 3.10.3.
I mwith K.,' greater than or equal to 1.
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3.2.1 The indicated AXIAL FLUX DIFFERENCE (AFD) shall be maintained within
the following target band (flux difference units) about the target flux
difference:

a. ¢ 5% for Cycle 1 core average accumulated burnup of less than or
equal to 5000 MWD/MTU;

b. + 3%, “9% for Cycle 1 core average accumulated burnup of greater
than 5000 MWD/MTU; and

€. +3%, ~12% for subsequent cycles.

The indicated AFD may deviate outside the above required target level at
greater than or equal to 50% but less than 90% of RATED THERMAL POWER provided
the indicated AFD is within the Acceptable Operation Limits of Figure 3.2-1
and the cumulative penalty deviation time does not exceed 1 hour during the
previous 24 hours.

| The indicated AFD may deviate outside the above required target band at greater
. than 15% but less than 50% of RATED THERMAL POWER provided the cumulative
penalty deviation time does not exceed 1 hour during the previous 24 hours.

APPLICABILITY: MODE 1, above 15% of RATED THMERMAL POWER, *
ACTION:

4. With the Indicated AFD outside of the above required target band
and with THERMAL POWER greater than or equal to 90% of RATED THMERMAL
POWER, within 15 minutes, either;

1. Restore the indicated AFD to within the target band limits, or
2. Reduce THERMAL POWER to less than 90% of RATED THERMAL POWER,

b,  With the indicated AFD outside of the above required target band for
more than 1 hour of cumulative penalty deviation times during the
previous 24 hours or outside the Acceptable Operation Limits of
Figure 3. 2«1 and with THERMAL POWER less than 90% but equal to or
greater than 50% of RATED THERMAL POWER, reduce:

1. THERMAL POWER to less than 505 of RATED THERMAL POWER within
30 minutes, and

. *See Special Test Exceptions Specification 3.10. 2.
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POWER DISTRIBUTION LIMITS

LIMITING CONOITION FOR OPERATION :
ACTION (Continued)

2. The Power Range Neutron Flux* - High Setpoints to less than or
equal to 55X of RATED THERMAL POWER within the next 4 hours.

€. With the indicated AFD outside of the above required target band
for more than 1 hour of cumulative penalty deviation time during
the previous 24 hours and with THERMAL POWER less than 50% Lut
greater than 15X of RATED THERMAL POWER, the THERMAL POWER shall
not be increased squal to or greater than 50% of RATED THERMAL
POWER unti] the indicated AFD {s within the above required target
band.

SURVEILLANCE REQUIREMENTS

4.2.1.1 The indicated AFD shall be determined to be within fts 1imits during
POWER OPERATION above 15% of RATED THERMAL POWER by:

4. Monitoring the indicated AFD for each OPERABLE excore channe!:

1) At least once per 7 days when the AFD Monitor Alarm s OPERABLE,
and

2) At least once per hour for the irst 24 hours after restoring
the AFD Monitor Alarm to OPER" “ F status.

b. Monitoring and logging the iIndicated Arl for each OPERABLE excore
channe! at least once per hour for the first 24 hours and at least
once per 30 minutes thereafter, when the AFD Monitor Alarm fs
inoperable. The | values of the indicated AFD shall be assumed
to exist during the interval preceding esach logging.

4.2.1.2 The indicated AFD shall be considered outside of Its target band when
two or more OPERABLE excore channels are indicating the AFD to be outside the
target band. Penalty deviation outside of the above required target band shall
be accumulated on a time basis of:

4. One minute penalty deviation for sach 1 minute of POWER OPERATION
outside of the target band at THERMAL POWER levels equal to or above
S0% of RATED TwE POWER, and

*Surveillance testing of the Power Range Neutron Flux Channe! may be performed
pursuant to Specification 4.3 1.1 provided the indicated AFD {s maintained
within the Acceptable Operation Limits of Figure 3.2-1. A total of 16 hours
operation may be accumulated with the AFD outside of the above required target
band during testing without penalty deviation,
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SURV REMENT nti

b. One-half minute penalty deviation for each 1 minute of POWER OPERATION
outside of the target band at THERMAL POWER levels between 15% and
50% of RATED THERMAL POWER.

4.2.1.3 The target flux difference of each OPERABLE excore channel shall be
determined by measurement at least once per 92 Effective Full Power Days.
The provisions of Specification 4.0.4 are not applicable.

4.2.1.4 The target flux difference shall be updated at least once per

31 Effective Full Power Days by either determining the target flux difference
pursuant to Specification 4.2.1.3 above or by linear interpolation between the
most recently measured value and 0% at the end of the cycle 1ife. The provi-
sfons of Specification 4.0.4 are not applicable.
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POWER DISTRIBUTION LIMITS
3/4.2.2 MWEAT FLUX HOT CHANNEL FACTOR - F (Z)

LIMITING CONDITION FOR OPERATION

2.2 FQ(Z) shal)l be limited by the following relationships:

FQ(Z) < [gtgg] [(K(Z)] for P > 0.5
FQ(Z) < [4.64] [K(Z)] for P < 0.5
Where: P = THERHAL"POHEE , and

K(Z) = the function obtained from Figure 3.2-2 for a given core
height location.

APPLICABILITY: MODE 1.

ACTION:
With ro(z) exceeding its limit:

a. Reduce THERMAL POWER at least 1% for each 1% FQ(Z) exceeds the limit

within 15 minutes and similarly reduce the Power Range Neutron
Flux=Migh Trip Setpoints within the next 4 hours; POWER OPERATION

may proceed for up to a total of 72 hours; subsequent POWER OPERATION
may proceed provided the Overpower AT Trip Setpoints have been
reduced at least 1% for each 1% FQ(Z) exceeds the limit, and

b. Identify and correct the cause of the out-of-limit condition prior
to increasing THERMAL POWER above the reduced limit required by
ACTION a., above;, THERMAL POWER may then be increased provided
FQ(I) is demonstrated through incore mapping to be within its limit,

%
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POWER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS

4.2.2.1 The provisions of Specification 4.0.4 are not applicable.
8.2.2.2 ny shall be evaluated to determine if FQ(Z) is within its limit by:

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

b. Increasing the measured ny component of the power distribution map

by 3% to account for manufacturing tolerances and further increasing
the value by 5% to account for measurement uncertainties,

£ Comoaring the F__ computed (F c) obtained in Specification 4.2.2.2b.,
abr 2 to: w Xy

1) The F, Timits for RATED THERMAL POWER (FQ;P) for the appropriate

measured core planes given in Specification 4.2.2.2e. and f.,
below, and

2) The relationship:

L _ .RTP ;
Fay = Fry [1#0.302-P)],

Where Fx; is the 1imit for fractional THERMAL POWER operation

expressed as a function of F:;P and P is the fraction of RATED
THERMAL POWER at which ny was measured.

d. Remeasuring F_ according to the following schedule:

Xy

5;p limit for the appropriate

measured core plane but less than the FXL relationship, additional

power distribution maps shall be taken and FXS compared to FEJP
=Y )

and ny either:

1) When Fxg is greater than the F

a) Within 24 hours after exceeding by 20% of RATED THERMAL
POWER or greater, the THERMAL POWER at which Fxg was
last determined, or

b) At least once per 31 EFPD, whichever occurs first.
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POWER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS (Continued) .

C RTP

2) When the ny is less than or equal to the ny Timit for the

appropriate measured core plane, additional power distribution
c RTP
maps shall be taken and ny compared to ny

once per 31 EFPD.

L ac
and ny at least

e. The f, limits for RATED THERWAL POWER (F:;P) shall be provided for
all core planes containing Bank "D" control rods and all unrodded
core planes in a Radial Peaking Factor Limit Report per Specifica-
tion 6.9.1.9;

. .1 ny limits of Specification 4.2.2.2e., above, are not applicable

in the following core planes regions as measured in percent of core
height from the bottom of the fuel:

1) Lower core region from 0 to 15%, inclusive,

2) Upper core region from 85 to 100%, inclusive, ‘

3) Grid plane regions at 17.8 + 2%, 32.1 + 2%, 46.4 + 2%, 60.6 + 2%
and 74.9 + 2%, inclusive, and

4) Core plane regions within + 2% of core height (+ 2.88 inches)
about the bank demand position of the Bank "D" control rods.

1 C : L
e
g. With Fay exceeding Fx”, the effects of ny on FQ(Z) shall be evaluated

to determine if FQ(z)’is within its limits.

4.2.2.3 When FQ(Z) is measured for other than ny determinations, an overall
measured FQ(Z) shall be obtained from a power distribution map and increased

by 3% to account for manufacturing tolerances and further increased by 5% to
account for measurement uncertainty.
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. POWER CISTRIBUTION LIMITS

3/4.2.3 REACTOR COOLANT SYSTEM FLOW RATE AND NUCLEAR ENTHALPY RISE HOT
CHANNEL FACTOR

LIMITING CONDITION FOR OPERATION

3.2.3 The combination of indicated Reactor Coolant System total flow rate and
R shall be maintained within the region of allowable operation shown on Figure
3.2-3 for four loop operation.

Where: N
F
a R = aH ’
' 1.49 [1.0 + 0.3 (1.0 - P)]
b B THERMAL POWER , and
] RATED THERMAL POWER
c FZH = Measured values of F:H obtained by using the movable incore

detectors to obtain a power distribution map. The measured
values of FZH shall be used to calculate R since Figure 3.2-3
includes penalties for undetected feedwater venturi fouling of

. 0.1% and for measurement uncertainties of 2.1% for flow and 4%
N

for incore measurement of FAH‘

APPLICABILITY: MODE 1.

ACTION:

With the combination of Reactor Coolant System total flow rate and R outside
the region of acceptable operation shown on Figure 3,2-3:

a. Within 2 hours either:

Restore the combination of Reactor Coolant System total flow
rate and R to within the above limits, or

2. Reduce THERMAL POWER to less than 50% of RATED THERMAL POWER
and reduce the Power Range Neutron Flux - High Trip Setpoint

to less than or equal to 55% of RATED THERMAL POWER within
the next 4 hours.

b. Within 24 hours of initially being outside the above limits, verify
through incore flux mapping and Reactor Coolant System total flow
rate comparison that the combination of R and Reactor Coolant System
total flow rate are restored to within the above limits, or reduce
THERMAL POWER to less than 5% of RATED THERMAL POWER within the

‘ next 2 hours.
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PENALTIES OF 0.1% FOR UNDETECTED FEEDWATER VENTURI

FOULING AND MEASUREMENT UNCERTAINTIES OF 2.1% FOR

FLOW AND 4.0% FOR INCORE MEASUREMENT OF FZH ARE ‘
INCLUDED IN THIS FIGURE.
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FIGURE 3.2-3
REACTOR COCLANT SYSTEM TOTAL FLOW RATE VERSUS R - FOUR LOOPS IN OPERATION
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POWER DISTRIBUTION LIMITS

LIMITING CONDITION FOR OPERATION

ACTION (Continued)

. Identify and correct the cause of the out-of-limit condition prior
to increasing THERMAL POWER above the reduced THERMAL POWER limit
required by ACTION a.2. and/or b., above; subsequent POWER OPERA-
TION may proceed provided that the combination of R and indicated
Reactor Coilant System total flow rate are demonstrated, through
incore flux mapping and Reactor Coolant System total flow rate
comparison, to be within the region of acceptable operation shown on
Figure 3.2-3 prior to exceeding the following THERMAL POWER levels:

- A nominal 50% of RATED THERMAL POWER,
2. A nominal 75% of RATED THERMAL POWER, and

3. Within 24 hours of attaining greater than or equal to 95%
of RATED THERMAL POWER.

SURVEILLANCE REQUIREMENTS

4.2.3.1 The provisions of Specification 4.0.4 are not applicable.

4.2.3.2 The combination of indicated Reactor Coolant System total flow rate
determined by process computer readirgs or digital voltmeter measurement and R
shall be determined to be within the region of acceptable operation of Figure
3.2=3:

a. Prior to operation above 75% of RATED THERMAL POWER after each fuel
loading, and

b. At least once per 31 Effective Full Power Days.

4.2.3.3 The indicated Reactor Coolant System total flow rate shall be verified
to be within the region of acceptable operation of Figure 3.2-3 at least once
per 12 hours when the most recently obtained value of R, obtained per Specifica-
tion 4.2.3.2, is assumed to exist.

4.2.3.4 The Reactor Coolant System total flow rate indicators shall be subjected
to a CHANNEL CALIBRATION at least once per 18 months. The measurement
instrumentation shall be calibrated within 7 days prior to the performance of

the calorimetric flow measurement.

4.2.3.5 The Reactor Coolant System total flow rate shall be determined by
precision heat balance measurement at least once per 18 months.
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POWER DISTRIBUTION LIMITS

3/4.2.4 QUADRANT POWER TILT RATIO

LIMITING CONDITION FOR OPERATION

3.2.4 The QUADRANT POWER TILT RATIO shall not exceed 1.02 above 50% of RATED

THERMAL POWER.
APPLICABILITY:

ACTION:

MODE 1.*

a. With the QUADRANT POWER TILT RATIO determined to exceed 1.02 but
less than or equal to 1.09:

3

Calculate the QUADRANT POWER TILT RATIO at least once per hour
until either:

a) The QUADRANT POWER TILT RATIO is reduced to within
its limit, or

b) THERMAL POWER is reduced to less than 50% of RATED THERMAL
POWER.

Within 2 hours either:

a) Reduce the QUADRANT POWER TILT RATIO to within its
limit, or

b) Reduce THERMAL POWER at least 3% from RATED THERMAL POWER
for each 1% of indicated QUADRANT POWER TILT RATIO in
excess of 1 and similarly reduce the Power Range Neutron
Flux-High Trip Setpoints within the next 4 hours.

Verify that the QUADRANT POWER TILT RATIO is within its limit
within 24 hours after exceeding the limit or reduce THERMAL
POWER to less than 50% of RATED THERMAL POWER within the next
2 hours and reduce the Power Range Neutron Flux-High Trip
Setpoints to less than or equal to 55% of RATED THERMAL POWER
within the next 4 hours; and

Identify and correct the cause of the out-of-1init condition
prior to increasing THERMAL POWER; subsequent POWER OPERATION
above 50% of RATED THERMAL POWER may proceed provided that the
QUADRANT POWER TILT RATIO is verified within its limit at least
once per hour for 12 hours or until verified acceptable at 95%
or greater RATED THERMAL POWER.

*See Special Test Exceptions Specification 3.10.2.
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POWER DISTRIBUTION LIMITS

LIMITING CONDITION FOR OPERATION

ACTION (Continued)

b.  With the QUADRANT POWER TILT RATIO determined to exceed 1.09 due to
misalignment of either a shutdown or control rod:

1. Calculate the QUADRANT POWER TILT RATIO at least once per hour
until either:

a) The QUADRANT POWER TILT RATIO is reduced to vithin
its limit, or

b) THERMAL POWER is reduced to less than 50% of RATED THERMAL
‘OWER.

2. Reduce THERMAL POWER at least 3% from RATED THERMAL POWER for
each 1% of indicated QUADRANT POWER TILT RATIO in excess of
1, within 30 minutes;

w

Verify that the QUADRANT POWER TILT RATIO is within its limit
within 2 hours after exceeding the limit or reduce THERMAL
POWER to less than 50% of RATED THERMAL POWER within the next
2 hours and reduce the Power Range Neutron Flux-Higt Trip

Setpoints to less than or equal to 55% of RATED THERMAL POWER
within the next 4 hours; and

4. Identify and correct the cause of the out-of-1imit condition
prior to increasing THERMAL POWER; subsequent POWER OPERATION
above 50% of RATED THERMAL POWER may proceed provided that the
QUADRANT POWER TILT RATIO is verified within its limit at least
once per hour for 12 hours or until verified acceptable at 95%
or greater RATED THERMAL POWER.

C.  With the QUADRANT POWER TILT RATIO determined to exceed 1.09 due to

Causes other than the misalignment of either a shutdown or control
rod:

1. Calculate the QUADRANT POWER TILT RATIO at least once per hour
until either:

a) The QUADRANT POWER TILT RATIO is reduced to within
its limit, or

b)  THERMAL POWER is reduced o less than 50% of RATED THERMAL
POWER.
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POWER DISTRIBUTION LIMITS

LIMITING CONDITION FOR OPERATION

ACTION (Continued)

r A Reduce THERMAL POWER to less than 50% of RATED iHERMAL POWER
within 2 hours and reduce the Power Range Neutron Flux-High
Trip Setpoints to less than or equal to 55% of RATED THERMAL
POWER within tne next 4 hours; and

3. Identify and correct the cause of the out-of-limit condition
pirior Lo inureasing THERMAL POWER; subsequent POWER OPERATION
above 50% of RATED THERMAL POWER may proceed provided that the
QUADRANT POWER TILT RATIO is verified within its limit at least
once per hour for 12 hours or until verified at 95% or greater
RATED THERMAL POWER.

d. The provisions of Specification 3.0.4 are not applicable.

SURVEILLANCE REQUIREMENTS

4.2.4.1 The QUADRANT POWER TILT RATIO shall be determined to be within the
limit above 50% of RATED THERMAL POWER by:

a. Calculating the ratio at least once per 7 days when the alarm is
OPERABLE, and

b. Calculating the ratio at least once per 12 hours during steady-state
operation when the alarm is inoperable.

4.2.4.2 The QUADRANT POWER TILT RATIO shall be determined to be within the
limit when above 75% of RATED THERMAL POWER with one Power Range channel
inoperable by using the movable incore detectors to confirm that the normalized
symmetric power distribution, obtained from two sets of four symmetric thimble
locations or full-core flux map, is consistent with the indicated QUADRANT POWER
TILT RATIO at least once per 12 hours.
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POWER DISTRIBUTION LIMITS

‘ 3/4.2.5 DNB PARAMETERS

LIMITING CONDITION FOR OPERATION

3.2.5 The following DNB related parameters shall be maintained within the
Timits shown on Table 3.2-1:

a. Reactor Coolant System Tavg’ and

b. Pressurizer Pressure.

APPLICABILITY: MODE 1.

ACTION:

With any of the above parameters exceeding its limit, restore the parameter to
within its limit within 2 hours or reduce THERMAL POWER to less than 5% of
RATED THERMAL POWER within the next 4 hours.

‘ SURVEILLANCE REQUIREMENTS

4.2.5 Each of the parameters of Table 3.2-1 shall be verified to be within
their 1imits at least once per 12 hours.
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TABLE 3.2-1

DNB PARAMETERS

PARAMETER LIMITS

Four Loops
in_Operation

Indicated Reactor Coclant System T_. < 592.5°F

9
Indicated Pressurizer Pressure > 2220 psig*

*Limit not applicable during either a THERMAL POWER ramp in excess of 5% of
RATED THERMAL POWER per minute or a THERMAL POWER step in excess of 10% of
RATED THERMAL POWER.
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3/4.3 INSTRUMENTATION

3/4.3.1 REACTOR TRIP SYSTEM INSTRUMENTATION

LIMITING CONDITION FOR OPERATION

3.3.1 As a minimum, the Reactor Trip System instrumentation charnnels and
interlocks of Table 2.2-1 shall be OPERABLE with RESPONSE TIMES as shown in
Table 3.3-2.

APPLICABILITY: As shown in Table 3.3-1

ACTION:

As shown in Table 3.3-1.

SURVEILLANCE REQUIREMENTS

4.3.1.1 Each Reactor Trip System instrumentation channel and interlock and
the automatic trip logic shall be demonstrated OPERABLE by the performance of
the Reactor Trip System Instrumentation Surveillance Requirements specified in
Table 4.3-1.

4.3.1.2 The REACTOR TRIP SYSTEM RESPONSE TIME of each Reactor trip function
shall be demonstrated to be within its limit at least once per 18 months.

Each test shall include at least one train such that both trains are tested at
least once per 36 months and one channel per function such that all channels
are tested at least once every N times 18 months where N is the total number
of redundant channels in a specific reactor trip function as shown in the
“Total No. of Channels" column of Table 3.3-1.
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FUNCTIONAL UNIT

1.

Manual Reactor Trip

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

Pow2r Range, Neutron Flux
High Positive Rate

Power Range, Neutron Flux,
High Negative Rate

Intermediate Range, Neutron Flux
Source Range, Neutron Flux

a. Startup

b. Shutdown

Overtemperature AT
Four Loop Operation

Overpower AT
Four Loop Operation

Pressurizer Pressure-Low

TABLE 3.3-1

REACTOR TRIP SYSTEM INSTRUMENTATION

TOTAL NO.

OF CHANNELS

2
2

CHANNELS
TO TRIP

1
1

[y

MINIMUM

CHANNELS APPLICABLE

OPERABLE MODES ACTION
2 1, 2 1
2 >, P9 10
3 1, & 2%
3 1¥##, 2 2#
3 N 2%
3 i, 2 2#
2 1##%, 2 3
2 2## 4
2 3,4, 5 5
3 i; & o#
3 3. B o#
3 1 o#
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FUNCTIONAL UNIT

10.
11.
12.

13.

14.

15.

16.

17.

Pressurizer Pressure-High
Pressurizer Water Level-High

Reactor Coolant Flow-Low
a. Single Loop (Above P-8)

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

Steam Generator Water
Level--Low-Low

Undervoltage-Reactor Coolant
Pumps (Above P-7)

Underfrequency-Reactor Coolant

Pumps (Above P-7)

Turbine Trip

a. Low Control Valve EH Pressure
b. Turbine Stop Valve Closure

Safety Injection Input
from ESF

TABLE 3.3-1 (Continued)

REACTOR TRIP SYSTEM INSTRUMENTATION

TOTAL NO.

OF CHANNELS

4

3

3/1o0p

3/1oop

4/stm

4-1/bus

4-1/bus

S

CHANNELS
T0 TRIP

2
2

2/1o0p in
any oper-
ating loop

2/loo0p in
two oper-
ating loops

2/stm gen
in any
operating
stm gen

2

MINIMUM
CHANNELS APPLICABLE
OPERABLE MODES
3 1, 2
2 1
2/loop in 1
each oper-
ating loop
2/1o0p 1
each oper-
ating loop
3/stm gen 1, 2
each
operating
stm gen
3 1
3 1
3 1#5##
1 1##R#
2 .

#

7#
11#
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FUNCTIONAL UNIT

18.

19.

20.

Reactor Trip System Interlocks

Intermediate Range
Neutron Flux, P-6

Low Power Reactor

Trips %lock, P-7
P-10
P-13

Power Range Neutron
Flux, P-8

Power Range Neutron
Flux, P-9

Power Range Neutron
Flux, P-10

Power Range Neutron
Flux, Not P-10

Input
or
Input

Turbine Impulse Chamber

Pressure, P-13

Reactor Trip Breakers

Automatic Trip and Interlock
Logic

TABLE 3.3-1 (Continued)

REACTOR TRIP SYSTEM INSTRUMENTATION

TOTAL NO.
OF CHANNELS

NN NN ~nN

CHANNELS

TO TRIP

ol e o B

MINIMUM

CHANNELS ~ APPLICABLE

OPERABLE MODES ACTION
2 2## -
3 1 -
2 1 8
3 1 v
3 1 8
3 1 8
a 1, 2 “
2 1 -
2 1, 2 9
2 3%, 4%, 5* 10
2 1, 2 9
2 3%, 4%, 5% 10



TABLE 3.3-1 (Continued)

TABLE NOTATIONS

*Only if the Reactor Trip System breakers happen to be in the closed position
and the Control Rod Drive System is capable of rod withdrawal.

#The provisions of Specification 3.0.4 are not applicable.

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

ACTION STATEMENTS

ACTION 1 - With 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 6 hours.

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

a. The inoperable channel is placed in the tripped condition
within 1 hour,

b. The Minimum Channels OPERABLE requirement is met; however,
the inoperable channel may be bypassed for up to 2 hours
for surveillance testing of other channels per Specification
4.3.1.1, and

g Either, THERMAL POWER is restricted to less than or equal
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 once per
12 hours per Specification 4.2.4.2.

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

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

b. Above the P-6 (Intermediate 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.
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TABLE 3.3-1 (Continued)
ACTION STATEMENTS (Continued) .
ACTION 4 - With the number of OPERABLE channels one less than the Minimum

Channels OPERABLE requirement, suspend all operations involving
positive reactivity changes.

ACTION 5 = With the number of OPERABLE channels one less than the Minimum
Channels OPERABLE requirement, restore the inoperable channel to
OPERABLE status within 48 hours or open the Reactor trip breakers,
suspend all operations involving positive reactivity changes and
verify Valves NV-231, NV-237, NV-241, and NV-244 are closed and
secured in position within the next hour.

ACTION 6 - With the number of OPERABLE channels one less than the Total
Number of Channels, STARTUP and/or POWER OPERATION may proceed
provided the following conditions are satisfied:

a. The inoperable channel is placed in the tripped condition
within 1 hour, and

b. The Minimum Channels OPERABLE requirement is met; however,
the inoperable channel may be bypassed for up to 2 hours
for surveillance testing of other channels per

Specification 4.3.1.1. .
ACTION 7 - With the number of OPERABLE channels one less than the Total
Number of Channels, STARTUP and/or POWER OPERATION may proceed
until performance of the next required ANALOG CHANNEL OPERA-
TIONAL TEST provided the inoperable channel is placed in the
tripped condition within 1 hour.

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 plant condition, or apply Specification 3.0.3.

With the number of OPERABLE channels one less than the Minimum
Channels OPFRABLF requirement, he in at least HOT STANDBY
within 6 hours; however, one channel may be bypassed for up to
2 hours for surveillance testing per Specification 4.3.1.1,
provided the other channel is OPERABLE.

ACTION 9

With the number of OPERABLE channels one less than the Minimum
Channels OPERABLE requirement, restore the inoperable channel
to OPERABLE status within 48 hours or open the Reactor trip
breakers within the next hour.

ACTION 10

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 condition within 1 hour. .

ACTION 11
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TABLE 3.3-2

REACTOR TRIP SYSTEM INSTRUMENTATION RESPONSE TIMES

FUNCTIONAL UNIT

10.
11.

Manual Reactor Trip
Power Range, Neutron Flux

Power Range, Neutron Flux,
High Positive Rate

Power Range, Neutron Flux,
High Negative Rate

Intermediate Range, Nevtron Flux
Source Range, Neutron Flux
Overtemperature AT

Overpower AT

Pressurizer Pressure-lLow
Pressurizer Pressure-High

Pressurizer Water Level-High

*Neutron detectors are exempt from response time testing.

RESPONSE TIME

N.

A.

0.

5 second*

.5 second*

seconds®
seconds
seconds

seconds

Response time of the neutron flux signal portion

of the channel shall be measured from detector output or input of first electronic component in channel.
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TABLE 3.3-2 (Continued)

REACTOR TRIP SYSTEM INSTRUMENTATION RESPONSE TIMES

FUNCTIONAL UNIT RESPONSE TIME

12. lLow Reactor Coolant Flow

a. Single Loop (Above P-8) < 1 second

b. Two Loops (Above P-7 and below P-8) < 1 second
13. Steam Generator Water Level-Low-Low < 2.0 seconds
14. Undervoltage-Reactor Coolant Pumps < 1.5 seconds
15. Underfrequency-Reactor Coclant Pumps < 0.6 second
16. Turbine Trip

a. Low Control Valve EH Pressure N.A.

b. Turbine Stop Valve Closure N.A.
17. Safety Injection Input from ESF N.A.
18. Reactor Trip System Interlocks N.A.
19. Reactor Trip Breakers N.A.
20. Automatic Trip and Interlock Logic N.A.
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REACTOR TRIP SYSTEM INSTRUMENTATION SURVEILLANCE REQUIREMENTS

TABLE 4.3-1

FUNCTIONAL UNIT

10.
11.

12.

Manual Reactor Trip

Power Range, Neutron Flux
a. High Setpoint

b. Low Setpoint

Power Range, Neutron Flux,
High Positive Rate

Power Range, Neutron Flux,
High Negative Rate

Intermediate Range,
Neutron Flux

Source Range, Neutron Flux
Overtemperature AT
Overpower AT

Pressurizer Pressure-lLow

Pressurizer Pressure-High

Pressurizer Water Level-High

Reactor Coolant Flow-Low

TRIP
ANALOG ACTUATING MODES FOR
CHANNEL DEVICE WHICH
CHANNEL  CHANNEL OPERATIONAL OPERATIONAL ACTUATION  SURVEILLANCE
CHECK CALIBRATION TEST TEST LOGIC TEST IS REQUIRED
N.A. N.A. N.A. R N.A. B Bl PR S
S D(2, 4), M N.A. N.A. 3 2
M(3, 4),
Q(4, 6),
R(4, 5)
S R(4) M N.A. N.A. 1##%, 2
N.A. R(4) M N.A. N.A. 1, 2
N.A. R(4) M N.A. N.A E; &
S R(4, 5) S/U(1) .M N.A. N.A 1##¥, 2
) R(4, 5) S/U(1),M(9) N.A. N.A. 2##, 3, 4, 5
S R(12) M N.A. N.A. 3: &
S R M N.A. N.A. 1 B
S R M N.A. N.A. 1
S R M N.A. N.A. 1, 2
$ R M N.A. N.A. 1
S R M N.A. N.A 1
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TABLE 4.3-1 (Continued)

REACTOR TRIP SYSTEM INSTRUMENTATION SURVEILLANCE REQUIREMENTS

TRIP
ANALOG ACTUATING MODES FOR
CHANNEL DEVICE WHICH
CHANNEL  CHANNEL OPERATIONAL OPERATIONAL ACTUATION  SURVEILLANCE
FUNCTIONAL UNIT CHECK CALIBRATION TEST TEST LOGIC TEST IS REQUIRED
13. Steam Generator Water Level- S R M N.A. N.A. W
Low-Low
14. Undervoltage - Reactor Coolant N.A, R N.A. M N.A. 1
Pumps
15. Underfrequency - Reactor N.A. R N.A. M N.A. 1
Coolant Pumps
16. Turbine Trip
a. Low Control Valve EH
Pressure N.A. R N.A. S/U(1, 10) N.A. 1#
b. Turbine Stop Valve N.A. R N.A. S/U(1, 10) N.A 1#
Closure
17. Safety Injection Input from N.A. N.A. N.A. R N.A. 1, 2
ESF
18. Reactor Trip System Interlocks
a. Intermediate Range
Neutron Flux, P-6 N.A. R(4) M N.A. N.A. 2##
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. R(4) M(8) N.A. N.A. 1
d. Low Power Range Neutron
Flux, P-9 N.A. R(4) M(8) N.A. N.A. 1
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TABLE 4.3-1 (Continued)

REACTOR TRIP SYSTEM INSTRUMENTATION SURVEILLANCE REQUIREMENTS

TRIP
ANALOG ACTUATING MODES FOR
CHANNEL DEVICE WHICH
CHANNEL  CHANNEL OPERATIONAL OPERATIONAL ACTUATION  SURVEILLANCE
FUNCTIONAL UNIT CHECK CALIBRATION TEST TEST LOGIC TEST IS REQUIRED
18. Reactor Trip System Interlocks (Continued)
e. Power Range Neutron
Flux, P-10 N.A. R(4) M(8) N.A. N.A. 1
f. Power Range Neutron
Flux, Not P-10 N.A. R(4) M(8) N.A. N.A. 1, 2
g. Turbine Impulse Chamber
Pressure, P-13 N.A. R M(8) N.A. N.A. 1
19. Reactor Trip Breaker N.A. N.A. N.A. M(7, 11) N.A. 1, 2, 3%, &, S*
20. Automatic Trip and Interlock N.A. N.A. N.A. N.A. M(7) 1, 2, 3%, 4* 5*

Logic



TABLE 4.3-1 (Continued)
TABLE NOTATIONS .
" Only if the Reactor Trip System breakers happen to be closed and the
Control Rod Drive System is capable of rod withdrawal.
" Above P-9 (Reactor Trip on Turbine Trip Interlock) Setpoint.
## Below P-6 (Intermediate Range Neutron Flux Interlock) Setpoint.
##% Below P-10 (Low Setpoint Power Range Neutron Flux Interlock) Setpoint.

(1) If not performed in previous 7 days.

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

(3) Single point comparison of incore to excore axial flux difference above
15% of RATED THERMAL POWER. Recalibrate if the absolute difference is
greater than or equal to 3%. The provisions of Specification 4.0.4 are
not applicable for entry into MODE 2 or 1.

(4) Neutron detectors may be excluded from CHANNEL CALIBRATION.

(5) Detector plateau curves shall be obtained, evaluated and compared to
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.

(6) Incore - Excore Calibration, above 75% of RATED THERMAL POWER. The .
provisions ot Specification 4.0.4 are not applicable for entry into
MODE 2 or 1.

(7) Each train shal] be tested at least every 62 days on a STAGGERED TEST
BASIS.

(8) With power greater than or equal to the interlock setpoint the required
ANALOG CHANNEL OPERATIONAL TEST shall consist of verifying that the
interlock is in the required state by observing the permissive status
light.

(9) Monthly surveillance in MODES 3*, 4*, and 5* shall also include verifi-
cation that permissives P-6 and P-10 are in their requireu state for
existing plant conditions by observation of the permissive status light,
Monthly surveillance shall include verification of the Boron Dilution
Alarm Setpoint of less than or equal to one-half decade (square root of 10)
above background.

(10) Setpoint verification is not applicable.

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

(12) CHANNEL CALIBRATION shall include the RTD bypass loops flow rate.
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INSTRUMENTAT ION

5/4.3.2 ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION

LIMITING CONDITION FOR OPERATION

3.3.2 The Engineered Safety Features Actuation System (ESFAS) instrumentation
channels and interlocks shown in Table 3.3-3 shall be OPERABLE with their

Trip Setpoints set consistent with the values shown in the Trip Setpoint
column of Table 3.3-4 and with RESPONSE TIMES as shown in Table 3.3-5.

APPLICABILITY: As shown in Table 23.3-3

ACTION.

With an ESFAS Instrumentation or Interlock Trip Setpoint trip 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 3.3-4, adjust the Setpoint consistent with the Trip Setpoint
value.

With an ESFAS Instrumentation or Interlock Trip Setpoint less
conservative than the value shown in the Allowable Values Column of
Table 3.3-4, either:

1. Adjust the Setpoint consistent with the Trip Setpoint value of
Table 3.3-4, and determine within 12 hours that Equation 2. 2-1
was satisfied for the affected channel, or

2. Declare the channel inoperable and apply the applicable ACTION
statement requirements of Table 3.3.3 until the channel is
restored to OPERABLE status with its Setpoint adjusted consistent
with the Trip Setpoint value.

Equation 2.2-1 Z+R+S<TA

wWhere:

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

R = The "as measured" value (in percent span) of rack error for the
affected channel,

S = Either the "as measured” value (in percent span) of the sensor
error, or the value from Column 5 (Sensor Error) of Table 3.3-4 for
the affected channel, and

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

With an ESTAS instrumentation channel or interlock inoperable, take
the ACTION shown in Table 3. 3-3.
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INSTRUMENTATION

SURVEILLANCE REQUIREMENTS

4.3.2.1 Each ESFAS instrumentation channel and interlock and the automatic
actuation logic and relays shall be demonstrated OPERABLE by performance or
the Engineered Safety Features Actuation System Instrumentation Surveillance
Requirements specified in Table 4.3-2.

4.3.2.2 The ENGINEERED SAFETY FEATURES RESPONSE TIME of each ESFAS function
shall be demonstrated to be within the limit at least once per 18 months.

Each test shall include at least one train such that both trains are tested at
least once per 36 months and one channel per function such that all channels
are tested at least once per N times 18 months where N is the total number

of redundant channels in a specific ESFAS function as shown in the "Total

No. of Channels" Column of Table 3.3-3.
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TABLE 3.3-3
ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION

MINIMUM
TOTAL NO. CHANNELS CHANNELS APPLICABLE

FUNCTIONAL UNIT OF CHANNELS TO TRIP OPERABLE MODES

1.

Safety Injection (Reactor
Trip, Phase “"A" Isolation,
Feedwater Isclation, Control
Room Area Ventilation Opera-
tion, Auxiliary Feedwater-
Motor-Driven Pump, Purge &
Exhaust Isolation, Annulus
Ventilation Operation,
Auxiliary Building Filtered
Ventilation Exhaust Operation,
Emergency Diesel Generator
Operation, Component Cooling
Water, Turbine Trip, and
Nuclear Service Water
Operation)

a. Manual Initiation 2 1 2 [ N A

b. Automatic Actuation 2 1 2 . 2. 3. 8
Logic and Actuation
Relays

<, Containment 3 2 2 1, &, 3
Pressure-High

d. Pressurizer - 2 3 1, 2, 3#
Pressure-lLow

e. Steam Line Pressure- 3/steam line 2/steam line 2/steam line 1, 2, 3#
Low in any steam
line

ACTION

18

14

15*

19*

194
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TABLE 3.3-3 (Continued)

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION

MINIMUM
TOTAL NO. CHANNELS CHANNELS APPLICABLE
FUNCTIONAL UNIT OF CHANNELS TO TRIP OPERABLE MODES CTION
&~ Containment Spray
a. Manual Initiation 2 1 2  SEL e LSt 18
b. Automatic Actuation 2 1 2 .. 2, 3, 4 14
Logic and Actuation
Relays
c. Containment Pressure- 4 2 3 i, 2, 3 16
High-High
3. Containment Isolation
a. Phase "A" Isolation
1) Manual Initiation 2 1 2 2: 2. 5. 4 18
2) Automatic Actuation 2 1 2 s i 3: € 14
Logic and Actuation
Relays
3) Safety Injection See Item 1. above for all Safety Injection initiating functions and
requirements.
b. Phase "B" Isolation (Nuclear Service Water Operation)
1) Manual Initiation 2 1 2 IR A T 18
2) Automatic Actuation 2 1 2 s &5 38 14
Logic and Actuation
Relays
3) Containment 4 2 3 1, 2, 3 16

Pressure-High-High
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TABLE 3.3-3 (Continued)

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION

MINIMUM
TOTAL NO. CHANNELS CHANNELS APPLICABLE
FUNCTIONAL UNIT OF CHANNELS TO TRIP OPERABLE MODES ACTION
3. Containment Isolation (Continued)
g Purge and Exhaust

Isolation

1) Manual Initiation 2 1 2 1, 238 17

2) Automatic Actuation 2 1 2 1, 2, 3,6 17

Logic and Actuation
Relays

3) Safety Injection

4. Steam Line Isolation
a. Manual Initiation

1) System
2) Individual

b. Automatic Actuation
Logic and Actuation

Relays

C: Containment Pressure-
High-High

d. Steam Line Pressure-
Low

1/steam iine

3/steam line

See Item 1. above for all Safety Injection
requirements.

2 1 2 1,

1/steam line 1/operating 3.
steam line

2 1 2 1,

4 2 3 b

2/steam line 2/steam line 1,
in any steam

Tine

initiating functions and

s 3 22
2, 3 23
2, 3 21
2, 3 16
2, 3# 15*
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TABLE 3.3-3 (Continued)

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION

FUNCTIONAL UNIT

4.

Steam Line Isolation (Continued)

Steam Line Pressure -

Negative Rate-High

Feedwater Isolation

Automatic Actuation
Logic and Actuation
Relays

Steam Generator
Water Level-
High-High (P-14)
Tavg-Low (P-4
Interlock)

Doghouse Water
Level-High

Safety Injection

Turbine Trip

Manual Initiation

Automatic Actuation
Logic and Actuation
Relays

MINIMUM
TOTAL NO. CHANNELS CHANNELS APPLICABLE
OF CHANNELS TO TRIP OPERABLE MODES ACTION
3/steam line 2/steam line 2/steam line 3## 15*
in any steam
line
2 1 2 1, 2 27
4/100p 2/1o0p 3/1oop g 19*
in any oper- in each oper-
ating loop ating loop
4q 2 3 k. 2 19*
2 1 2 1, 2 27

See Item 1. above for all Safety Injection initiating functions
and requirements.
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TABLE 3.3-3 (Continued)

ENGINEERED SAFETY FEATURES ACTUAT :uw SYSTEM INSTRUMENTATION

UNCTIONAL UNIT

6.

Turbine Trip (Continued)

c. Steam Generator Water
Level-High-High (P-14)

d. Trip of All Main
Feedwater Pumps

e. Reactor Trip (P-4)
f. Safety Injection

Containment Pressure Control
System

a. Start Permissive
b. Termination
Auxiliary Feedwater
a. Manual Initiation

b. Automatic Actuation Logic
and Actuation Relays

TOTAL NO.
CF_CHANNELS

4/1o0p

2/pump
2

MINIMUM

CHANNELS CHANNELS APPLICABLE
T0 TRIP OPERABLE MODES
2/1o0p 2/loop in 1.8
in any each operating
operating loop loop
1/pump 1/pump 1,2#

2 2 1,2,3

ACTION

19*

25
22

See Item 1. above for all Safety Injection initiating functions
and requirements.

4/train

4/train

1/train
2

2/train 3/train 1, 2, 3, 4
2/train 3/train 12 58
1/train 1/train 1, 2, 3
1 2 3, R 3

19*
19*

26
21
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TABLE 3.3-3 (Continued)

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION

FUNCTIONAL UNIT

TOTAL NO.
OF CHANNELS

CHANNELS
T0 TRIP

8. Auxiliary Feedwater (Continued)

c. Stm. Gen. Water Level-
Low-Low

1) Start Motor-
Driven Pumps

2) Start Turbine-
Driven Pump

d. Safety Injection-
Start Motor-Driven Pumps

e. Loss-of-0ffsite Power-
Start Motor-Driven
Pumps and Turbine-Driven
Pump

f. Trip of All Main
Feedwater Pumps-
Start Motor-
Driven Pumps

4/stm. gen.

4/stm. gen.

2/stm. gen.
in any opera-

ting stm. gen.

2/stm. gen.
in any two
operating
stm. gen.

MINIMUM
CHANNELS
OPERABLE

3/stm. gen.

in each
operating
stm. gen.

3/stm. gen.

in each
operating
stm. gen.

APPLICABLE

MODES

ACTION

19"

19*

See Item 1. above for all Safety Injection initiating functions
and requirements.

6-3/bus

2/pump

2/bus
either bus

1/pump

2/bus

1/pump

15*

25
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TABLF 3.3-3 (Continued)

ENGINEERED SAFETY FEAT!RES ACTUATION SYSTEM INSTRUMENTATION

TOTAL NO. CHANNELS
FUNCTIONAL UNIT OF CHANNELS T0 TRIP
8. Auxiliary Feedwater (Continued)
g. Auxiliary Feedwater
Suction Pressure-Low
1) 1 CAPS 5220, 5221, 6-3/pump 2/pump
5222
2) 1 CAPS 5230, 5231,
5231 6-3/pump 2/pump
9. Containment Sump
Recirculation
a. Automatic Actuation 2 1
Logic and Actuation
Relays
b. Refueling Water Storage
Tank Level-Low 4 2
Coincident With
Safety Injection
requirements.
10. Loss of Power
a. 4 kV Bus Undervoltage- 3/Bus 2/Bus
Lass of Voltage
b. 4 kV Bus Undervoltage-
Grid Degraded Voltage 3/Bus 2/Bus
11. Control Room Area
Ventilation Operation
a. Automatic Actuation Logic
and Actuation Relays 2 1

MINIMUM
CHANNELS
OPERABLE

2/pump

2/pump

2/Bus

2/Bus

APPLICABLE
MODES

P SRR

3, 2, 3, %

3.8, 3, §

All

ACTION

15

15

14

16

See Item 1. above for all Safety Injection initiating functions and

15*

15*

24
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TABLE 3.3-3 (Continued)

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION

MINIMUM
TOTAL NO. CHANNELS CHANNELS APPLICABLE
FUNCTIONAL UNIT OF CHANNELS T0 TRIP OPERABLE MODES ACTION
11. Contrcl Room Area
Ventilation Operation (Continued)
b. Loss-of-0Offsite Power 3 2 2 1, 2, 3 15
€. Safety Injection See Item 1. above for all Safety Injections initiating functions and
requirements.
12. Containment Air Return and
Hydrogen Skimmer Operation
a. Manual Initiation 2 | 2 1,2,3,4 18
b.  Automatic Actuation Logic
ard Actuation Relays 2 1 2 1,2,3,4 14
<. Containment Pressure-
High-High R 2 3 1,2.3 16
13. Annulus Ventilation Operation
a. Manual Initiation 2 1 2 3808 18
b. Automatic Actuation Logic
and Actuation Relays 2 1 2 Ssrd A 14
B, Safety Injection See Item 1. above for all Safety Injection initiating functions
and requirements.
14. Nuclear Service Water Operation
a. Manual Initiation 2 1 2 1.2.3.8 18
b. Automatic Actuation Logic
and Actuation Relays 2 1 2 1.2.3.9 21




=
=
—
z
>
'
<
=z
-
j—
—

€2-€ /¢

TABLE 3.3-3 (Continued)

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION

MINIMUM
TOTAL NO. CHANNELS CHANNELS APPLICAELE
FUNCTIONAL UNIT OF CHANNELS T0 TRIP OPERABLE MODES ACTION
14. Nuclear Service Water Operation
(Continued)
c. Loss-of-0ffsite Power 3 2 2 1.2.3 15
d. Containment Spray See Item 2. above for all Containment Spray initiating functions and
requirements.
e. Phase "B" Isolation See Item 3.b. above for all Phase "B" Isolation initiating functions
and requirements.
f. Safety Injection See Item 1. above for all Safety Injection initiating functions
and requirements.
g. Suction Transfer-Low
Pit Level 2 1 2 1,2,3,4 21
15. Emergency Diesel Generator
Operation (Diesel Building
Ventilation Operation, Nuclear
Service Water Operation)
a. Manual Initiation 2 1 2 1,2,3,4 18
Automatic Actuation Logic
and Actuation Relays 2 1 2 1,2,3,4 21
Loss-of-0ffsite Power 3 2 2 1,2,3,4 15"
Safety Injection See Item 1. above for all Safety Injection initiating functions
and requirements.
16. Auxiliary Building Filtered

Ventilation Exhaust Operation
a. Manual Initiation 2 1 2 1,2,3,4 18

b. Automatic Actuation Logic
and Actuation Relays 2 1 2 1.2.3.% 21
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TABLE 3.3-3 (Continued)

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION

MINIMUM
TOTAL NO. CHANNELS CHANNELS APPLICABLE
FUNCTIONAL UNIT OF CHANNELS TO TRIP OPERABLE MODES ACTION
16. Auxiliary Building Filtered
Ventilation Exhaust Operation
(Continued)
s Safety Injection See Item 1. above for al! Safety Injection initiating functions
and requirements.
17. Diesel Building Ventilation
Operation
a. Manual Initiation 2 1 2 Wy S B 18
b. Automatic Actuation Logic
and Actuation Relays 2 1 2 Le e B 21
<. Emergency Diesel Generator
Operation See Item 15. above for all Emergency Diesel Generator Operation initiating
functions and requirements.
18. Engineered Safety Features
Actuation System Interlocks
a. Pressurizer Pressure, 3 2 2 R R 20
P-11
b. Pressurizer Pressure, 3 2 2 2, .3 20
not P-11
g, Low-Low Tavg’ P-12 4 2 3 W Ay 20
Reactor Trip, P-4 2 2 2 3. K3 22
team Generator Water 4/stm. gen. 2/stm. gen. 3/stm. 1. 2.3 20
Level, P-14 in any gen. in
operating each
stm. gen. operating
stm. gen.



TABLE 3.3-3 (Continued)

TABLE NOTATIONS

#Trip function may be blocked in this MODE below the P-11 (Pressurizer
Pressure Interlock) setpoint.

##Tvip function automatically blocked above P-11 and may be blocked below
P-11 when Safety Injection on low steam line pressure is not hlocked.

*The provisions of Specification 3.0.4 are not applicable.

ACTION STATEMENTS

ACTION 14

With the number of CPERABLE channels one less than the Minimum
Channels OPERABLE requirement, be in at least HOT STANDBY
within 6 hours and in COLD SHUTDOWN within the following

30 hours; however, one channel may be bypassed for up to 2 hours
for surveillance testing per Specification 4.3.2.1, provided

the other channel is OPERABLE.

ACTION 15 - With the number of OPERABLE channels one less than the Total
Number of Channels, operation may proceed until performance of
the next required ANALOG CHANNEL OPERATIONAL TEST provided the
inoperable channel is placed in the tripped condition within

1 hour.

ACTION 16

With the number of OPERABLE channels one less than the Total
Number of Channels, operation may proceed provided the inoperable
channel is placed in the bypassed condition and the Minimum
Channels OPERABLE requirement is met. One additional channel

may be bypassed for up to 2 hours for surveillance testing per
Specification 4.3.2.1.

ACTION 17 - With less than the Minimum Channels OPERABLE requirement,
operation may continue provided the containment purge supply

and exhaust valves are maintained closed.

ACTION 18 - With 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 6 hours and in COLD SHUTDOWN within the following

30 hours.

ACTION 19 - With the number of OPERABLE channels one less than the Total
Number of Channels, STARTUP and/or POWER OPERATION may proceed

provided the following conditions are satisfied:

a. The inoperable channel is placed in the tripped condition
within 1 hour, and

b. The Minimum Channels OPERABLE requirement is met; however, one
additional channel may be bypassed for up to 2 hours for sur-
veillance testing of other channels per Specification 4.3.2.1.
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ACTION 20

ACTION 21

ACTION 22

ACTION 23

ACTION 24

ACTION 25

ACTION 26

ACTION 27

TABLE 3.3-3 (Continued)

ACTION STATEMENTS (Continued)

With less than the Minimum 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 plant condition, or apply Specification 3.0 3.

With the number of OPERABLE channels one less than the Minimum
Channels OPERABLE requirement, be in at least HOT STANDBY
within 6 hours and in at least HOT SHUTDOWN within the following
6 hours; however, one channel may be bypassed for up to 2 hours
for surveillance testing per Specification 4.3.2.1 provided the
other channel is OPERABLE.

With the number of OPERABLE channels one less than the Total
Number of Channels, restore the inoperable channel to OPERABLE
status within 48 hours or be in at least HOT STANDBY within

6 hours and in at least HOT SHUTDOWN within the following

6 hours.

With the number of OPERABLE channels one less than the Total
Number of Channels, restore the inoperable channel to OPERABLE
status within 48 hours or declare the associated valve inoperable
and take the ACTION required by Specification 3.7.1.4.

With the number of OPERABLE channels one less than the Minimum
Channels OPERABLE, restore the inoperable channel to OPERABLE
status within 48 hours, or initiate and maintain operation of
the Control Room Area Ventilation System.

With the number of OPERABLE channels one less than the Minimum
Channels OPERABLE requirement, be in at least HOT STANDBY
within 6 hours.

With the number of OPERABLE channels one less than the Minimum
Channels OPERABLE requirement, be in at least HOT STANDBY within

6 hours and in at least HOT SHUTDOWN within the following 6 hours.

With the number of OPERABLE channels one less than the Minimum
Channels OPERABLE requirement, be in at least HOT STANDBY within
6 hours; however, one channel may be bypassed for up to 2 hours
for surveillance testing per Specification 4.3.2.1 provided the
other channel is OPERABLE.
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ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION TRIP SETPOINTS

TABLE 3.3-4

FUNCTIONAL UNIT

1. Safety Injection (Reactor Trip,
Phase "A" Isolation, Feeiwater
Isolation, Control Room Area
Ventilation Operation, Auxiliary
Feedwater-Motor-Driven Pump,

Purge & Exhaust Isolation, Annulus

Ventilation Operation,
Auxiliary Building Filtered
Ventilation Exhaust Operation,

Emergency Diesel Generator Opera-

tion, Component Cooling Water,
Turbine Trip, and Nuclear
Service Water Operation)

a. Manual Initiation

b. Automatic Actuation Logic
and Actuation Relay:

L. Containment Pressure-High

d. Pressurizer Pressure-Low

e. Steam Line Pressure-Low
2. Containment Spray

a. Manual Initiation

b. Automatic Actuation Logic
and Actuation Relays

TOTAL

ALLOWANCE (TA) Z

N.A.

N.A.

8.2
16.1
4.6

N.A.
N.A.

& Containment Pressure-High-High 12.7

N.A.

N.A.

0.71
14.4

1.31

N.A.
N.A.

0.71

SENSOR

ERROR
(S) TRIP SETPOINT  ALLOWABLE VALUE
N.A. N.A. N.A.
N.A. N.A. N.A.
1.5 < 1.2 psig < 1.4 psig
1.5 > 1845 psig > 1839 psig
1.5 > 725 psig > 694 psig*
N.A. N.A. N.A.
N.A. N.A. N.A.
i < 3 psig < 3.2 psig
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TABLE 3.3-4 (Continued)

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION TRIP SETPOINTS

SENSOR
TOTAL ERROR
FUNCTIONAL UNIT ALLOWANCE (TA) Z (S) TRIP SETPOINT ALLOWABLE VALUE
3. Containment Isolation
a. Phase "A" Isolation
1) Manual Initiation N.A. N.A. N.A. N.A. N.A.
2) Automatic Actua:ion Logic N.A. N.A. N.A. N.A. N.A.
and Actuation Relays
3) Safety Injection See Item 1. above for all Safety Injection Setpoints and Allowable Values.
b. Phase "B" Isolation (Nuclear
service Water Operation)
1) Manual Initiation N.A. N.A. N.A. N.A. N.A.
2) Automatic Actuation N.A. N.A. N.A. N.A. N.A.
Logic and Actuation
Relays
3) Containment Pressure- 12.7 0.71 1.5 < 3 psig < 3.2 psig
High-High 9
A Purge and Exhaust Isolation
1) Manual Initiation N.A. N.A. N.A. N.A. N.A.
2) Automatic Actuation N.A. N.A. N.A. N.A. N.A.
Logic and Actuation
Relays
3) Safety Injection See Item 1. above for all Safety Injection Setpoints and Allowable Values.
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TABLE 3.3-4 (Continued)

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION TRIP SETPOINTS

SENSOR
TOTAL ERROR
FUNCTIONAL UNIT ALLOWANCE (TA) Z (S) TRIP SETPOINT  ALLOWABLE VALUE
4. Steam Line Isolation
a. Manual Initiation N.A. N.A. N.A. N.A. N.A.
b. Automatic Actuation Logic N.A. N.A. N.A. N.A. N.A.
and Actuation Relays
C. Containment Pressure-High-High 12.7 0.71 1.8 < 3 psig < 3.2 psig
d. Steam Line Pressure - Low 4.6 1.31 1.5 > 725 psig > 694 psig*
e. Steam Line Pressure- 8.0 0.5 0 < 100 psi < 122.8 psi**
Negative Rate - High
5. Feedwater Isolation
a. Automatic Actuation Logic N.A. N.A. N.A. N.A. N.A.
Actuation Relays
b. Steam Generator Water 5.4 2.18 1.5 < 82.4% of < 84.2% of narrow
Level-High-High (P-14) narrow range range instrument
instrument span
span
B Tavg-Lou 4.0 1.12 1.2 > 564°F > 562°F
d. Doghouse Water Level-High 1.0 0 0.5 11 inches 12 inches
above 577' above 577'
floor level ficor level

e. Safety Injection See Item 1. above for all Safety Injection Setpoints and Allowable Values.
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ENGINEERED SAFETY FCATURES ACTUATION SYSTEM INSTRUMENTATION TRIP SETPOINTS

TABLE 3.3-4 (Continued)

FUNCTIONAL UNTT

6. Turbine Trip
B Manual Initiation

b. Automatic Actuation
Logic and Actuation Relays

€. Steam Generator Water
Level-High-High (P-14)

d. Trip of All Main
Feedwater Pumps

e. Reactor Trip (P-4)

7 Safety Injection

7. Containment Pressure Control

System
a. Start Permissive
b. Termination

8. Auxiliary Feedwater
a. Manual Initiation

b. Automatic Actuation Logic

and Actuation Relays

TOTAL

ALLOWANCE (TA) Z

N.A.

N.A.

5.4

N.A.

N.A.

N.A.
N.A.

2.18

N.A.

N.A.

SENSOR
ERROR

L8

N.A.

N.A.

1.5

N.A.

N.A.

TRIP _SETPOINT

ALLOWABLE VALUE

N.A.

N.A.

< 82.4% of
narrow range
instrument
span

N.A.

N.A.

N.A.

N.A.

< 84.2% of narrow
range instrument
span

N.A.

N.A.

See Item 1. above for all Safety Injection Setpoints and Allowable

Values.

N.A.
N.A.

N.A
N.A.

N.A.
N.A.

N.A.
N.A.

N.A.
N.A.

N.A.
N.A.

IA

0.4 psid

|V

0.3 psid

N.A.

IA

0.45 psid

v

0.25 psid
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TABLE 3.3-4 (Continued)

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION TRIP SETPOINTS

FUNCTIONAL UNIT

8. Auxiliary Feedwater (Continued)

-

Steam Generator Water
Level - Low-Low

Safety Injection
Loss-of-0ffsite Power

Trip of All Main Feedwater
Pumps

Auxiliary Feedwater Suction
Pressure-lLow

1) 1 CAPS 5220, 5221, 5222
2) 1 CAPS 5230, 5231, 5232

9. Containment Sump Recirculation

Automatic Actuation Logic
and Actuaticn Relays

Refueling Water Storage
Tank Level-Low
Coincident With Safety
Injection

SENSOR
TOTAL ERROR
ALLOWANCE (TA) 2 (s)
17 14.2 1.5

TRIP SETPOINT

ALLOWABLE VALUE

> 17% of span > 15.3% of

from 0% to span from 0% to
30% RTP 30% RTP increasing
increasing linearly to
linearly to > 53.2% of span

> 54.9% of from 30% to 100%

span from 30% RTP
to 100% RTP

See Item 1. above for all Safety Injection Setpoints and Allowable Values.

N.A. N.A. N.A.
N.A. N.A N.A.
N.A. N.A. N.A.
N.A. N.A. N.A.
N.A. N.A. N.A.
N.A. N.A. N.A.

> 3500 V

|V

IV

IV

> 3200 v

10.5 psig > 9.5 psig

6.2 psig > 5.2 psig

177.15 inches > 162.4 inches

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

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION TRIP SETPOINTS

FUNCTIONAL UNIT
10. Loss of Power
a. 4 kV Bus Undervoltage-! ss
of Voltage

11.

b. 4 kV Bus Undervoltage-
Grid Degraded Voltage

Control Room Area Ventilation
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 Actuation Logic
and Actuation Relays

c. Containment Pressure-
High-High

SENSOR
TOTAL ERROR
ALLOWANCE (TA) 2 (s) TRIP SETPOINT  ALLOWABLE VALUE
N.A N.A. N.A > 3500 v > 3200 v
N.A. N.A. N.A. > 3685 V > 3611 V
N.A N.A. N.A. N.A. N.A.
N.A N.A. N.A. > 3500 V > 3200 v

See Item 1. above for all Safety Injection Setpoints and Allowable
Values.

N.A. N.A. N.A. N.A. N.A.
N.A. N.A N.A. N.A. N.A.
12.7 0.71 1.5 < 3 psig < 3.2 psig
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TABLE 3.3-4 (Continued)

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTAYION TRIP SETPOINTS

FUNCTIONAL UNIT

13. Annulus Ventilation Operation

€.

Manual Initiation

Automatic Actuation Logic
and Actuation Relays

Safety Injection

14. Nuclear Service Water Operation

.

g-
Emerger:, Diesel Generator

Manual Initiation

Automatic Actuation Leogic
and Actuation Relays

Loss-of-0ffsite Power
Containment Spray
Phase “B" Isolatiomn

Safety Injection

Suction Transfer-Low Pit Level

Uperation (Diesel Building
Ventilation Operation, Nuclear
Service Water Operation)

Manual Initiation

SENSOR
TOTAL ERROR
ALLOWANCE (TA) 2 (S) TRIP SETPOINT  ALLOWABLE VALUE
N.A. N.A N.A N.A N.A.
N.A N.A. N.A N.A. N.A.

See Item 1. above for all Safety Injection Setpoints and Allowable Values.

N.A. N.A. N.A. NA. N.A.
N.A. N.A. N.A. NA. N.A.
N.A. N.A. N.A. > 3500 V > 3200 V

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

See Item 3.b. above for all Phase "B" Isolation Setpoints and Allowable
values.

See Item 1. above for all Safety Injection Setpoints and Allowable Values.
NA NA NA

>El. 554.4 ft. >El. 552.9 ft.

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

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION TRIP SETPOINTS

SENSOR
TOTAL ERROR
FUNCTIONAL UNIT ALLOWANCE (TA) 2 () TRIP SETPOINT  ALLOWABLE VALUE
15. Emergency Diesel Generator
Operation (Diesel Building
Ventilation Operation, Nuclear
Service Water Operation) (Continued)
b. Autoratic Actuation Legic N.A. N.A N.A. N.A. N.A.
and Actuation Relays
€. Loss-of-Offsite Power N.A. N.A. N.A > 3500 V > 3200 v
d. Safety Injection See Item. 1 above for all Safety Injection Setpoints and Allowable Values.
16. Auxiliary Building Filtered
Ventilation Exhaust Operation
a. Manual Initiation N.A. N.A. N.A. N.A. N.A.
b. Automatic Actuation Logic N.A. N.A. N.A. N.A. N.A.
and Actuation Relays
c. Safety Injection See Item 1. above for all Safety Injection setpoints and Allow<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>