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UNITED STATES
NUCLEAR REGULATORY COMMISSION
WASHINGTON, D. C. 20855

DUKE_POWER COMPANY
NORTH CAROLINA MUNICIPAL POWER AGENCY NO. 1
PIEDMONT MUNICIPAL POWER AGENCY
DOCKET NO, 50-414
CATAWBA NUCLEAR STATION, UNIT 2
FACILITY OPERATING LICENSE

License No. NPF.48

The Nuclear Regulatory Commission (the Commission or the NRC) has found that:

The application for license filed by the Duke Power Company acting
for itself, North Carolina Municipal Power Agency No. 1 and Piedmont
Municipal Power Agency (the 1icensees) complies with the standards
and requirements of the Atomic Energy Act of 1954, as amended (the
Act), and the Commission's regulations set forth in 10 CFR Chapter I;
an? a!ld:equir!d notifications to other agencies or bodies have been
duly made;

Construction of the Catawba Nuclear Station, Unit 2 (the facility) has

been substantially completed in conformity with Construction Permit No,
CPPR-117 and the application, as amended, the provisions of the Act and
the regulations of the Commission;

The facility will o::rato in conformity with the application, as amended,
the provisions of the Act, and the regulations of the Commission (except
as exempted from compliance in Section 2.D. below);

There 15 reasonable assurance: (1) that the activities authorized b
this operating license can be conducted without endangering the health
and safety of the public, and (11) that such activities will be con-
ducted in compliance with the Commission's requlations set forth in

10 CF? Chapter I (except as exempted from compliance in Section 2.0.
below);

Duke Power Company* 1s technically qualified to engago in the acti/itfes
authorized by this license in accordance with the Commission's requlations
set forth in 10 CFR Chapter I;

The 1icensees have satisfied the applicable provisions of 10 CFR Part 140,
“Financial Protection Requirements and Indemnity Agreements," of the
Commissfon's regulations;

'Uuie"hwor:timpany 1s authorized to act as agent for the North Carolina
Municipal Power Agency No. 1 and Piedmont Municipal Power Agency, and has
exclusive responsibility and control over the physical construction,
operation, and maintenance of the facility,

8603100482 860224
PDR ADOC

P

K 05000414
FDR



2.

.2

The issuance of this license will not be inimical to the common defense
and security or to the health and safety of the public;

After weighing the environmental, economic, technical, and other benefits
of the facility against environmental and other costs and considering
available alternatives, the issuance of this Facility Operating License
No. NPF-48, subject to the conditions for protection of the environment
set forth in the Environmental Protection Plan attached as Appendix B,

fs in accordance with 10 CFR Part 51 of the Commission's regulations and
all applicable requirements have been satisfied;

The receipt, possession, and use of source, byproduct and special nuclear
material as authorized by this license will be in accordance with the
Commission's regulations in 10 CFR Parts 30, 40, and 70.

Based on the foregoing findings and the July 26, 1985, and the November 21,
1985, affirmations by the Atomic Safety and Licensing Appeal Board of the
Partial Inftifal Decisfons issued by the Atomic Safety and Licensing Boards
dated June 22, September 18, and November 27, 1984, regarding this facility
and satisfaction of conditions therein imposed, Facility Operating License
No. NPF-48 is hereby issued to the Duke Power Company, the North Carolina
Municipal Power Agency No. 1 and Piedmont Municipal Power Agency (the
licensees) to read as follows:

A.

This license applies to the Catawba Nuclear Station, Unit 2, a pres-
surized water reactor and associated equipment (the facility) owned b
the North Carolina Municipal Power Agency No. 1 and Piedmont Nunicipa{
Power Agency and operated by Duke Power Company. The facility is
located on the licensees' site in York County, Zouth Carolina, on the
shore of Lake Wylie approximately 6 miles north of Rock Hill, South
Carolina, and {s described in Duke Power Company's Final Safety
Analysis Report, as supplemented and amended, and in ite Enviren-
mental Report, as supplemented and amended;

Subject to the conditions and requirements incorporated herein, the
Commission hereby licenses:

(1) Duke Power Company, pursuant to Section 103 of the Act and 10 CFR
Part 50, to possess, use, and operate the facility at the designated
Tocation in York County, South Carolina, in accordance with the
procedures and limitations set forth in this license;

(2) North Carolina Municipal Power Agency No. 1 and Piedmont Municipal
Power Agency, pursuant to the Act and 10 CFR Part 50, to possess
the facility at the designated location in York County, South
Carolina, in accordance with the procedures and limitations set
forth in this license;

(3)  Duke Power Company, pursuant to the Act and 10 CFR Part 70, to
recefve, possess, and use at any time special nuclear material as
reactor fuel, in accordance with the 1imitations for storage and
amounts required for reactor operation, as described in the Fina)
Safety Analysis Report, as supplemented and amended;
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Duke Power Company, pursuant to the Act and 10 CFR Parts 30, 40,
and 70 to receive, possess, and use at any time any byproduct,
source and special nuclear material as sealed neutron sources for
reactor startup, sealed sources for reactor instrumentation and
radiation monitoring equipment calibration, and as fission de-
tectors in amounts as required;

Duke Power Company, pursuant to the Act and 10 CFR Parts 30, 40,
and 70, to receive, possess, and use in amounts as required any
byproduct, source or specfal nuclear materfal without restriction
to chemical or physical form, for sample analysis or instrument
calibration or associated with radioactive apparatus or components;

Duke Power Company, pursuant to the Act and 10 CFR Parts 30, 40
and 70, to possess, but not separate, such byproduct and special
nuclear materifals as may be produced by the operation of the
facility authorized herein; and

Duke Power Company, pursuant to the Act and 10 CFR Parts 30, 40,

and 70, to possess, but not separate, such byproduct and special

nuclear materifals as may be produced by the operation of McGuire

?uc;cor :t;tion. Unfts 1 and 2, and Oconee Nuclear Station, Units
s 2, and 3,

This license shall be deemed to contain and 1s subject to the conditions
specified in the Commission's regulations set forth in 10 CFR Chapter I
and 1s subject to all applicable provisions of the Act and to the rules,
regulations, and orders of the Commission now or hereafter in effect;
an? is subject to the additional conditfons specified or incorporated
below:

(1) Maximum Power Level

Duke Power Company is authorized to operate the facility at reactor
core power levels not in excess of 3411 megawatts thermal (100 per-
cent power) in accordance with the condiifons specified herein.
Pending Commission approval, this license s restricted to power
1cvols‘?ot to exceed 5 percent of full power (170 megawatts

thermal ).

(2) Technical Specifications and Environmental Protection Plan

The Technica)l Specifications contained in Appendix A and the
Environmental Protection Plan contained in Appendix B, both of
which are attached hereto, are hereby incorporated into this
1icense, Duke Power Company shall operate the facility in accord-
ance with the Technical Specifications and the Environmental Pro-
tection Plan,
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Initial Startup Test Program (Section 14, SER, SSER #3)*

Any changes to the Initial Test Proyram described in Section 14 of
the FSAR made in accordance with the provisions of 10 CFR 50,59
shall be reported in accordance with 50.59(b) within one month of
such change,

Antitrust Conditions

Duke Power Company shall comply with the antitrust conditions
delineated in Appendix C to this license.

Inservice Inspection Program (Sections 5.2.4 and 6.6, SSER #2;
ction 6.6,

Within six months of the date of this license, Duke Pcwer Company
shall submit the balance of the inservice inspection program as
described in its letter dated January 8, 1985, for staff review
and approval,

Fire Protection Pro ran';§cction 9.5.1, SER, SSER #1, SSER #2,
’ A

fa) Duke Power Companv shall maintain in effect all provisions
of the approved fire protection program as described in
the Final Safety Analysis Report, as amended, for the
facility and as approved in the SER through Supplement 5,
subject to provisions b & ¢ below.

(b) Duke Power Company may make no change to features of the
approved fire protection program which would decrease the
level of fire protection in the plant without prior approval
of the Commission. To make such a change Duke Power Companv
must submit an application for 1icense amendment pursuant
to 10 CFR 50,90,

(¢) Duke Power Company may make changes to features of the
approved fire protection program which do not decrease
the level of fire protection without prior Commission
approval, provided:

(1) such changes do not otherwise involve a change
in a VTicense condition or technical specification
or involve an unreviewed safety question (see
10 CFR 50.59).

¥The parenthetical notation following the title of many license conditions

denotes the section of the Safety Evaluation Report and/or its supplements
wherein the 1icense condition s discussed.
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(11) such changes do not result in failure to
complete the fire protection program approved
by the Commission prior to license issuance.

Duke Power Company shall maintain, in an auditable form,

a current record of all such changes including an analysis
of the effects of the change on the fire protection pro-
gram and shall make such records available to NRC inspec-
tors upon request., All changes to the approved program

made without prior Conmission approval shall be reported

to the Director of the Office of Nuclear Reactor Regulation
together with the FSAR revisions required by 10 CFR 50.71(e).

Turbine Missiles (Section 3.5.1.3, SER)

Duke Power Company shall submit for NRC staff approval by

December 6, 1987, a turbine system maintenance program based

on the manufacturer's calculations of missile generation
probabilities acceptable to the NRC staff or volumetrically

inspect all low pressure turbine rotors within three years or

by the second refueling outage, whichever {s later, and there- ‘
after every three years or every other refueling outage until

a maintenance program is approved by the staff,

Detailed Control Room Design Review, I.D.1 (Sectfon 18,1, SER,
SSER #2, SSER #5

’ ]

Duke Power Company shall correct all human engineering defi-
ciencies according to the schedule contained in 1ts letter
dated March 28, 1984,

(9) Enurainc! Rcs*gnso Capabilities (Generic Letter 82-33, Supplement 1
0 - .

(a) ulatory Guide 1,97, Revision 2 11ance (Section 7.5.2,

Prior to startup fo!lowing the first refueling outlgo. Duke
Power Company shall provide qualified accumulator discharge
instrumentation,

(b) Safety Parameter Display System (SPDS) (Section 18.2, SSER #5)

Prior to startup following the first refueling outage, Duke
Power Company shall add to the existing SPDS and have oper-
ational the following SPDS parameters: (a) residual heat
removal flow, (b) containment fsolation status, (c) stack
radiation measurements, (d) primary coolant system hot leg
temperature, and (e) steam generator or steamline radiation,
The actual value of these and all other SPDS variables
should be displayed for operator viewing in easily and
rapidly accessible display formats,
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Anticipatory Reactor Trip, I1.K.3.10 (Section 5.2.2, SER)

Prior to exceeding 70% power, Duke Power Company shall complete
the described turbine trip tests to verify that PORVs will not
be challenged when the anticipatory trip bypass is in effect.

Steam Generator Tube Rupture (Section 15.4.4, SER, SSER #2)

Prior to startup following the first refueling outage of Catawba
Unit 2, Duke Power Company shall submit for NRC staff review and
approval an analysis which demonstrates that the steam generator
single-tube rupture aralysis presented in the FSAR 1s the most
severe case with respect to the release of ficsion products and
calculated doses. Consistent with the analytical assumptions,
Duke Power Compeny shall propose any necessary changes to Appendix
A to this license,

Main Steam Line Break (MSLB) Outside Containment (Section 3.11,

Prior to startup following the first refueling outage, Duke Power
Company: (a) shall provide the additional information identified
fn 1ts November 15, 1985, letter, (b) shall provide any necessar
information and clarification requested b‘sthe staff regarding tgo
approval of the LOFTRAN Code used n the MSLB analysis and 1ts
resulting consequences, and (c) shull recefve staff approval re-
gardin? the LOFTRAN Code used in the MSLB analysis and its
resulting consequences,

Transamerica Delaval, Inc., (TDI) Diesel Generators (Section 8.3.1,

Duke Power Company shall implement the TDI diese! requirements as
specified in Attachment 1, and shall incorporate these require-
ments, within six months of the date of this license, into its
maintenance and surveillance program, Attachment 1 {s hereby
incorporated into this license,

Generic Letter 83-28 (Sectfon 15.6, SSER #4, SSER #5)

Duke Power Company shall submit responses to and implement the
guidance of Generic Letter B83-28 on a schedule which s con-
sistent with that given in its November 2 and December 31, 1984,
letters,

The facility rzguiros exemptions from certain requirements of Appendices

Aand J to 10

R Part 50, as delineated below, and pursuant to eval-

uations contained in the referenced SER and SSERs., These include (a)
partial exemption from General Design Criteria 16, 38, and 50 of
Appendix A, with respect to the completion and testing of the ice
condenser prior to the reactor coolant system temperature's exceeding
200°F (mode 4), in accordance with the Facility Technical Specifica-
tions the ice condenser 1s not required to be operable in Modes 5 and
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6. (Section 6.2.1 of SSER #5), (b) partial exemption from the require-
ment of paragraph II11.D.2(b)(i1) of Appendix J, the testing of contain-
ment airlocks at times when the containment integrity is not required
(Section 6.2.6 of SSER #5), (c) exemption from the requirement of
paragraph III1.A.1(d) of Appendix J, insofar as 1t requires the venting
and draining of 1ines for type A tests (Section 6.2.6 of SSER #5), and
(d) partial exemption from the requirements of paragraph I11.B of
Appendix J, as it relates to bellows testing (Section 6.2.6 of the

SER, and Section 6.2.6 of SSER #5)., These exemptions are authorized

by law, will not present an undue risk to the public health and safety,
and are consistent with the common defense and security; and certain
special circumstances are present, These exemptions are, therefore,
hereby granted pursuant to 10 CFR 50,12, With the granting of these
exemptions, the facility will operate, to the extent authorized herein,
in conformity with the application, as amended, the provisions of the
Act, and the rules and regulations of the Commission. In addition,

two exemptions were previously granted pursuant to 10 CFR 50,12, A
partial exemption from those portions of General Design Criterion 4 of
Appendix A to 10 CFR 50 which rtgu1rt protection of structures, systems
and components against dynamic effects associated with postulated
reactor coolant system pipe breaks was granted .n April 23, 1985, for

a period ending with the completion of the second r!fueling outage for
Catawba Unit 2 or the adoption of the proposed rulemaking for modific-
ation of GDC-4 whichever occurs first, Furthermore, an exemption from
the require cnts of Appendix E, IV.F, insofar as they may require the
active participation of all Crisis Management Center personnel for

the Catawba Statfion emergency preparedness exercises (Section 13.3 of
SSEF #4), was granted on January 17, 1985, by the issuance of Facility
Operating License No, NPF-35 for Catawba Nuclear Statfon, Unit 1.

Duke Power Company shall fully implement and maintain in effect all
provisions of the Coomission approved physical security, guard train-
ing and qualification, and safeguards contingency plans including
amendments made pursuant to the authority of 10 CFR 50.90 and 10 CFR
50.54(p). The plans, which contain Safeguards Information protected
under 10 CFR 73,21, are entitled: "“Catawba Nuclear Station Security
Plan," with revisions submitted through December 16, 1985; "Catawba
Nuclear Station Guard Trainigg and Qua'ification Plan," with revisions
submitted through September 30, 1985; and "Catawba Nuclear Station
Safeguards Contingency Plan," with revisions submitted through
October 23, 1985,

Reporting to the Commission

Except as otherwise provided in the Technical Specifications or Environ-
mental Protection Plan, Duke Power Company shall report any violations
of the requirements contained in Section 2.C of this license in *he fol-
lowing manner: 1initial notification shall be made within twenty-four
(24) hours to the NRC rations Center via the Emergency Notification
System with written follow-up within 30 days in accordance with the
procedures described in 10 CFR 50.73 (b), (c), and (e).
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G. The licensees shall have and maintain financial protection of such type
and in such amounts as the Commission shall require in accordance with
Section 170 of the Atomic Enerqy Act of 1954, as amended, to cover
public liability claims.

H. This license is effective as of the date of issuance and shall expire
at midnight on February 24, 2026.

FOR THE NUCLEAR REGULATORY COMMISSION

f e

2/

Harold R, Denton, Director
Office of Nuclear Reactor Regulation

Enclosures:

1. Attachment 1

2. Appendix A - Technical
Specifications

3. Appendix B - Ervironmental
Protection Plan

4, Appendix C - Antitrust Conditions

Date of Issuance: February 24, 1986

*SEE PREVIOUS PAGE FOR CONCURRENCES
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ATTACHMENT 1 TO LICENSE NPF-48

TDI DIESEL ENGINES REQUIREMENTS

Duke Power Company shall comply with the following requirements related to the
TD1 diesel engines for Catawba Unit 2,

1. Changes to the maintenance and surveillance program for the TDI diese)
engines, as identified in Section 8.3.1.1.2(D) of SSER #5, shall be
subject to the provisions of 10 CFR 50.59.

2. Connecting rod assemblies shall be subjected to the following inspec-
tions at each major engine disassembly (approximately every 5 years):

® The clearance between the 1ink pin and the link rod should be
examined. This dimensfon must be zero when the specified bolt
torque is applied.

® The surfaces of the rack teeth should be inspected for signs of
fretting, If fretting has occurred, it should be subject to an
engineering evaluation for appropriate corrective action, The
mating surfaces should also be examined to ensure that the
percentage of contact meets manufacturer's recommendations,

® A1l connecting-rod bolts should be lubricated in accordance with
the engine manufacturer's instructions and torqued to the speci-
fications of the manufacturer, The lengths of the two pairs of
bolts above the crankpin should be measured ultrasonicly pre-
and post-tensioning,

® If connecting-rod bolt stretch was measured ultrasonicly
during reassembly following the preservice inspection, the
lengths of the two pairs of bolts above the connecting rod
should be remeasured ultrasonicly before the 1ink rod box {is
disassembled, Alternatively, the breakway torque should be
measured, If bolt tension determined by efther method 1s less
than 93% of the value at installation, the cause should be
determined, appropriate corrective action should be taken, and
the interval between checks of bolt torque should be reevaluated,

® Al connecting-rod bolts should be visually inspected for thread
damage (e.g., galling), and the two pairs of connecting rod bolts
above the crankpin sgould be inspected by nnznotic particle testing
(MT) to verify the continued absence of cracking, A1l washers used
with the bolts should be examined visually for signs of galling or
cracking, and replaced {f damaged.

° A visual inspection should be performed of all external surfaces
of the 1ink rod box to verify the absence of any signs of service
induced distress,
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® A1l of the bolt holes in the link rod box should be inspected for
thread damage (e.g., galling) or other signs of abnormalities. In
addition, the bolt holes subject to the highest stresses (i.e., the
pair immediately above the crankpin) should be examined with an
appropriate nondestructive method to verify the continued absence
of cracking. Any indications should be recorded for engineering
evaluation and appropriate corrective action.

(a) Cylinder blocks shall be inspected at intervals calculated using the
cumulative damage index (CDI) mode! and using inspection methodologies
described by Failure Analysis Associates, Inc., (FaAA) in a report
entitled "Design Review of TDI R-4 and RV-4 Series Emergency Diesel
Generator Cylinder Blocks" (FaAA-84-9-11) dated December, 1984. In
addition to these inspections, 1iquid penetrant inspection of the
cylinder liner landing area should be performed anytime liners
are removed., If inspection reveals cracks in the cylinder block
between stud holes of adjacent cylinders, this condition shall be
reported promptly to the NRC staff and the affected engine shall be
considered inoperable. The engine shall not be restored to "operable”
status until the proposed disposition and/or corrective actions have
been approved by the NRC staff,

(b) Prior to restart from the first refueling outage, Duke Power Company
shall submit 1ts cumulative dumn?e analysis performed in accordance
with FaAA report No. FaAA-84-9-1] dated December 1984, which verifies
the acceptability of the "as-built" dimensions of the Catawba Iinit 2
cylinder blocks, Alternatively, the block dimensions should be modified
as necessary to meet the latest TDI specifications.

The engines shall be rolled over with the airstart system and the cylinder
stopcocks open prior to any planned starts, unless that start occurs within
4 hours of a shutdown, The enqines shall also be rolled over with the air-
start sgston and the cylinder ytopcocks open after 4 hours, but no more
than 8 hours after engine shutdown and then rolled over once again approx-
imately 24 hours after each shutdown. In the event an engine {s removed
from service for any reason other than the rolling over procedure prior to
expiration of the 8 hour or 24 hour perfods noted above, that engine need
not be rolled over while 1t 1s ou*t of service. Duke Power Company shall
air roll the engine over with the stopcocks open at the time 1t is returned
to service. The origin of any water detected in the cylinders must be
determinec and any cylinder head which leaks due to a crack shall be
replaced. No cylinder heads that contain a through-wall weld repair where
the repair was performed from one side only shall be used on the engines
except for cylinder heads containing full penetration weld repairs as
described in TDI drawing 102718, Revision 0.
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5. Perfodic inspections of the turbochargers shall include the following:

® The turbocharger thrust bearings should be visually inspected
for excessive wear after 40 non-prelubed starts since the
previous visual inspection.

Turbocharger rotor axial clearance should be measured at each
refueling outage to verify compliance with TDI/E11{ott specifi-
cations. In additfon. thrust bearing measurements should be
compared with measurements taken previously to determine whether
a trend exists. Any such trends shall be evaluated by Duke Power
Congany to determine need for further inspection or corrective
action,

Spectrographic and ferrographic engine oil analysis shall be per-
formed quarterly to provide early evidence of bearing degradation,
Particular attention should be paid to copper level and particulate
size which could signify thrust bearing degradation.

The nozzle ring components and inlet guide vanes should be
visually inspected at each refueling outage for missin? parts
or parts showing distress. If such are noted, the entire ring
assembly should be replaced,

Pre-turbine exhaust temperature shall be monitored dur1n7 engine
operation to ensure that the manufacturer's temperature limit {is
not exceeded,

Main bearing No. 7 of cmorgencg diese)l generator 2B shall be dis-

assembled and inspected at each refueling outage, both visually and
with 1iquid penetrant, to verify that the bear ngs are free of distress,
Subsequent to reassembly, run-in testing shall be performed

in accordance with manufacturer's recommendations.

Operation beyond the first refueling outage shall require staff approval
based on the staff's final review of the Owners Group generic findings
and of the overall implementation status of Owners Group recommendations
at Catawba Unit 2, This will include stafi review of implementation
status relative to open ftems identified in Sections 8.3.1.1.2(A) and
8.3.1.1.2(C) of SSER #5, .

The following confirmatory information shall be submitted to the NRC
staff prior to initial plant criticality,

8. Verify that each engine base has been fabricated from normal
class 40 gray fron which is free of Widmanstaetten graphite
microstructure,

Submit details concerning nature and cause of indication found
on one rocker arm capscrew from Engine 2B, This information
should address whether indication is service induced or whether
ft occurred as a result of fabrication or installation,
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c. Submit evaluation of causal factors leading to wear of turbocharger
thrust bearings in Engine 2B, Confirm that these causal factors
have been found to be unique to the Engine 2B turbocharger and
Justify how this conclusion was reached,

d. Confirm that rotor float measurements have been conducted for
both engine 2A turbochargers and that these measurements are
acceptable per the TDI/Ell{iott specifications.

e. Verify implementation of TDI Service Information Memorandum
(SIM) 300,

The number 7 main bearing from engine 2B shall be disassembled and
inspected, both visually and with 1iquid penetrant, following a 100
hour endurance test of this bearing to verify that the bearing
continues to be in adequate condition and free of any significant
distress. The staff should be immediately notified of any adverse
findings as a result of this inspection., A report shall be sub-
mitted to the NRC staff prior to initial plant criticality which
documents in detail (1) the circumstances of the earlier faflures
of the No. 7 bearing, (2) the investigations, analyses, and inspec-
tions conducted to establish the cause of these failures, (3) the
findings from these efforts, (4) the corrective actions taken, and
(5) a description and the results of the 100 hour confirmatory
test/inspection of the No. 7 bearing.
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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, NW.
Washington, DC 20655

2. The Superintendent of Documents, U.S. Government Printing Office, Post Office Box 37082,
Washington, DC 20013 7082

3. The National Technical Information Service, Springfield, 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 rwom include NRC 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 GPO Sales
Prooram: formal NRC statf and contractor reports, NRC sponsored conference proceedings, and
NRC booklets and brochures. Aiso available are Regulatory Guides, NRC regulations in the Code of
Federal Regulations, and Nuclear Regulatory Commission Issuances.

Documents available from the National Technical Information Service inclide NUREG series
reports and technicai reports prepared by other federal agencies and reports prupared 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. Fede s/ Register notices federal and
state legislation, and congressional reports can usually be obtained from thesc libraries.

Documents such as theses, dissertations, foreign reports and transiations and non NAC conference
proceedings are available for purchase from the organization sponsoring the pubii 2tion 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 205665,

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

T———————

American National Standards Institute, 1430 Broadway, New vork, NY 10018
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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 shall 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 shal)
include a continuity check, as a minimum, of outphut devices.

ANALOG CHANNEL OFERATIONAL 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 shall be the difference in normalized flux sigrals
between the top and bottom halves of a two section excore neutron detecto .

CHANNEL CALIBRATION

1.5 A CHANNEL CALIBRATION shall be the adjustment, as necessary, of the
channel 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 channel 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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DEFINITIONS

CONTAINMENT INTEGRITY .

1.7 CONTAINMENT INTEGRITY shall exist when:

a. All penetrations 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. A1l equipment hatches are closed and sealed,

¢. Each air lock is 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.g. , 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 shal!l be the movement or manipulation of any component
within the reactor pressure vessel with the vessel head removed and fuel in
the vessel. Suspension of CORE ALTERATION shall not preclude completion of
movement of a compcnent to a safe conservative position.

DOSE EQUIVALENT I-131

1.10 DOSE EQUIVALENT I-131 shall be that concentration of I-131 (microCurie/gram)
which alone would produce the same thyroid dose as the quantity and isotopic
mixture of 1-131, 1-132, 1-133, I-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.”

F - AVERAGE DISINTEGRATION ENERGY

1.11 E shall 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 (MeV/d) for the radionuclides in the sample. .
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DEFINITIONS

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 channel 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 NOTATION specified for the performance of Surveillance
Requirements shall correspond to the intervals defined in Table 1.1.

IDENTIFIED 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 lLeakage Detection Systems or not to be PRESSURE BOUNDARY
LEAKAGE, or

c. 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 associated with the plant. This category does not include employees
of the licensee, its contractors, or vendors. Also excluded from this category
are persons who enter the site to service equipment or to make deliveries.

This category 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 liquid effluents, in the calculation of gaseous and liquid
effluent monitoring Alarm/Trip Setpoints, and in the conduct of the Environ-
mental Radiological Monitoring Program.
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DEFINITIONS

OPERABLE - OPERABILITY

1.18 A system, subsystem, train, component or device shall be 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 Ceoolant 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 with 10 CFR Parts 20, 61, and 71 and
Federal and State regulatiuns, burial 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 .
is 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 channel 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 neither
owned, nor leased, nor otherwise controlled by licensee.

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.
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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 DEVICE 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 purposes of protection of
individuals from exposure to radiation and radioactive materials, or any area
within the SITE BOUNDARY used for residential quarters or for industrial,
commercial, institutional, and/or recreational 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 Cooiant 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.
" 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 davs
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, K ..  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 V9 ‘
5. COLD SHUTDOWN < 0.99 0 < 200°F
6. REFUELING** < 0.95 0 < 140°F

¥ExcTuding decay heat.
**Fuel in the reactor vessel
tensioned or with the head

CATAWBA - UNITS 1 & 2

with the vessel head closure bolts less than fully
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 Reactor Coolant 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:

Whenever the Reactor Coolant System pressure has exceeded 2735 psig,
reduce the Reactor Coolant System pressure to within its limit within
5 minutes, and comply with the requirements of Specification 6.7.1.

CATAWBA - UNITS 1 & 2 2]
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FIGURE 2.1-1
REACTOR CORE SAFETY LIMIT - FOUR LOOPS IN OPERATION .
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. Sh.u ( LIMITS AND LIMITING SAFETY SYSTEM SETTINGS

2.2 LIMITING SAFETY SYSTEM SETTINGS

REACTOR TRIP SYSTEM INSTRUMENTATION SETPOINTS

2.2.1 The "leactor 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 Tabie 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 “hat 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+S5<TA
Where:
Z = The value from Column Z of Tab'e 2.2-1 for the affected channel,

R = The "as measured" value (n 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 *A (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 SE.«SOR
ALLOWANCE ERROR
FUNCTIONAL UNIT (TA) b4 () TRIP SFT*QINT 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 <159% of RTP* <111.1% of RTP*
b. Low Setpoint 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% of 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 7.2 4.47 2.03 See Note 1 See Note 2
8. Overpower AT 4.3 13 1.2 See Note 3 See Note 4
9. Pressurizer Pressure-lLow 4.0 2.21 1.5 >1945 psig >1938 psig***
10. Pressurizer Pressure-High 7.5 4.96 0.5 <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
design flow** design flow**

RTP = RATED TH L POWER
**Loop design flow = 96,900 gpm
***Time constants utilized in the lead-lag controller for Pressurizer Pressure-Low are 2 seconds for lead
and 1 second for lag. Channel calibration shall ensure that these time constants are adjusted to these

values.
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REACTOR TRIP SYSTEM INSTRUMENTATION TRIP

TABLE 2.2-1 (Continued)

SETPOINTS

FUNCTIONAL UNIT

13.

14.

15.

1A.

17.

Steam Generator Water
level Low-Low

a. Unit 1

b. Unit 2

Undervoltage - Reactor
Coolant Pumps

Underfrequency - Reactor
Coolant Pumps

iurbine Trip
a.1l Control Valve EH
Pressure - Low (Jnit 1)

a.2 Stop Valve En
Pressure - Low (Unit 2)

b. Turbine Stop Valve
Closure

Safety Injection Input
from ESF

*RTP = RATED THERMAL POWER

TOTAL
ALLOWANCE

(TA)

17

17

8.57

4.0

N.A.

N.A.
N.A.

N.A.

IN

14.2

14.2

N.A.

N.A.
N.A.

N.A.

SENSOR
ERROR

- ¢

1.9

1.5

1.0

1.0

N.A.

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*

>17% of narrow

range span

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

0.7s response time

>56.4 Hz with a
0.2s response time

>550 psig

>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*

>15.3% of narrow
range span
>76% (5016 volts)

>55.9 Hz

>500 psig

>500 psig
>1% open

N.A.
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TABLE 2.2-1 (Continued)

KREACTOR TRIP SYSTEM INSTRUMENTATION TRIP SETPOINTS

FUNCTIONAL UNIT

18. Reactor Trip System
Interlocks

a. Intermediate Range
Neutron Flux, P-6

0. Low Power Reactor Trips
Block, P-7

1) P-10 input
2) P-13 input

c. Power Range Neutron

Flux, P-8

d. Power Range Neutron
Flux, P-9

e. Power Range Neutron
Flux, P-10

f. Power Range Neutron
F'.x, Not P-10

g. Turbine Impulse Chamber
Pressure, P-13

19. Reactor Trip Breakers

20. Automatic Trip and
Interlock Logic

RTP = RA L POWER

TOTAL

ALLOWANCE
(TA) z (5)
N.A. N.AA. NA
N.A. NA. NA
N.A. NA. NA
N.A. NA. NA
N.A. NA. NA
N.A. NA. O NA
N.A. NA. O NA
N.A. N.A. NA
N.A. N.A. 0 NA
N.A. NA. NA

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 10-1! 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.




o TABLE 2.2-1 §Continued)
>
= L
§ NOTE 1: OVERTEMPERATURE AT
(1 + llS) 1 - (1_*LLS) 1 - T e Y & 2
;: AT (17 15) (1 r- 135) < ATO {K; - Kz (T 1:5) [r (i—;—;;g) T'] + K3(P - P') - f,(AI)}
=z
- where: AT = Measured AT by RTD Manifold Instrumentation;
2= %—;—%:% = Lead-lag compensator on measured AT;
N
1;, Tz = Time constants utilized in lead-lag compensator for AT, 1, = 8 s,
=3 s;
T_%—?;g = Lag compensator on measured AT;
I3 = Time constant utilized in the lag compensator for AT, 13 = 0;
iy ATo = Indicated AT at RATED THERMAL POWER,
Kl = 1411;
Ko = 0.02401/°F;
%—;—%‘% = The functicn generated by the lead-lag compensator for T
S dynamic compensation; "y
Tgs Is = Tlne constants utilized in the lead-lag compensator for T avg’ Tq = 28 s,
=4 s,
T = Average temperature, °F;
1 _ .
T+18 - Lag compensator on measured Tavg'
= Time constant utilized in the measured T lag compensator, 1¢ = 0;

avg
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TABLE 2.2-1 (Continued
TABLE NOTATION ontinued)

NOTE 1: (Continued)

i < 590.8°F (Nominal Tavg allowed by Safety Analysis)
Ks = 0.001189;

v = Pressurizer pressure, psig;

P! = 2235 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 plan* STARTUP tests such that:

(1)

(ii)

(iii)

NOTE 2:

For 9 ~ 9, between -43% and -6.5%, f,(Al) = 0, where 9 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;

For each percent that the magnitude of 9 - 9, is more negative than -43%, the AT
Trip Setpoint shall be automatically reduced by 2% of its value at RATED THERMAL POWER; and

For each percent that the magnitude of 9 " G is more positive thar -6.5%, the AT Trip
Setpoint shall be automatically reduced by 1.641% of its value at RATED THERMAL POWER.

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 + 1,S) (1

(T+ 125) (T+ 135).°

wWhere:

AT
1+ 1,5
l’ng
T, T2
1
1*t3$

T3

ATO

S
r¥es

Ty

o
I*IQS

s

TABLE 2.2-1 (Continued
TABL ontinued)

) ; (8 ) (1 ) (1 ) _ ey -
ATO ‘K4 K5 (1 z I7S) (1 + tsg) T ‘6 [T (_51 + Te ) T ] fz(AI)}
As defined in Note 1,

As defined in Note 1,

As defined in Note
As defined in Note

As defined in Note
As defined in Ncte
1.0704,

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

The function generated by the ratz-lag controller for Tav dynamic
compensation, g

Time constant utilized in the rate-lag controller for Tavg‘ 17 = 10 s,
As defined in Note 1,

As defined in Note 1,
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NOTE 3:

NOTE 4:

(Continued)

f2(al)

"

TABLE 2.2-1 iContinued!
TABL ontinued)

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

As defined in Note 1,

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

As defined in Note 1, and

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 claddi.g 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 nucleate 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. DNB is not a directly measurable parameter during operation and
therefore THERMAL POWER and Reactor Coolant Temperature and Pressure have been
related to DONB 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.

The DNB design basis is as follows: there must be at least a 95%
probability that the minimum DNBR of the limiting rod during Condition I and
Il events is greater than or equal to the DNBR 1imit of the DNB 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.

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 limit. The
uncertainties in the above plant parameter. are used to determine the plant
DNBR uncertainty. This DNBR uncertainty, combined with the correlation DNBR
limit, establishes a design ONBR 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 DNBR 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 Fgﬁ at reduced power based on the
expression:

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

Where P is the friction 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
fy (Al) function of the Overtemperature 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 IIl 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.
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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 calibr:ted,
Allowable Values for the Reactor Trip Setpoints have been specified /n 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 calibratior
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. 1,
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. ''"=» of Equation 2.2-1 allow: 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,

L]
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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 monitored 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 :pecified 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 wheneve:r 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 frr 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
onerations to mitigate the consequences of a reactivity excursion from all
p.wer 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.

rower 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 linit DNBR value for each fuel type.
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LIMITING SAFETY SYSTEM SETTINGS

BASES

Intermediate and Source Range, Neutron Flux

The Intermediate and Source Range, Neutron Flux trips 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 10° 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 for piping delays from the core to the loop
temperature detectors, (2) pressurizer pressure, and (3) axial power distribu-
tion. With norma)l 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 automaticallv reducec
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, limits 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 cap.city of water, and (2) rate of change
of temperature for dynamic compensation for piping delays from the core to
the loop temperature 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
BASLS

Pressurizer Pressure

In each of the pressurizer pressure channels, there are two indepandent
bistables, each with its own trip setting to provide for a High and Low
Pressure irip thus limiting 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 is automatically blocked by P-7 (a level of approxi-
mately 10% of RATED THERMAL POWER with a turbine impulse chawoer 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 turhine impulse chamber pressure at approximately 10%
of full power eguivalent), an automatic Reactor trip will occur if the flow in
more than one loop drops below 90% of nominal full lew .low. Above P-8 (a
power level of approximately 48% of RATED THERMAL POWER) an automatic Reactor
trip will 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 steam/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 (oolant Pump Busses

The Undervoltage and Underfrequency Reactor Coolant Pump Bus trips pro-
vide core protection against DNB as a result of complete 1nss 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 P-9 (a power level of
approximately 65% of RATED THERMAL POWER), and on increasing power, reinstated
automatically by P-9.

Safety Injection Input 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 Trip System Interlocks

The Reactor Trip System interlocks perform the following runctions:

P-6

P-7

P-8

P-9

P-10

P-13

CATAWBA -

On increasing power P-6 allows the manual block of the Source Range
trip (i.e., prevents premature block of Source Range trip), decner-
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 loop, reactor coolant pump
bus undervoltage and underfrequency, pressurizer low pressure and
pressurizer high ievel On decreasing power, the above listed trips
are automatically blocked.

On increasing power P-8 automatically 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 enahles Reactor trip on
Turbine trip. On decreasing power, P-9 automatically blocks React: .r
trip on Turbine trip.

On increasing power P-10 allows the manual block of the Intermediate
Range trip and the Lcw 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

>URVEILLANCE 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 containad in the
succeeding specifications is required during the OPERATIONAL MODES o~ 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 requirvemen.s 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 When a Limiting Condition for Operation is not met, except as provided

in the associated ACTION requirements, within 1 hour action shail be initiated
to place the unit in a MODE in which the specification does not apply by placing
it, »s applicable, in:

a. At least HOT STANDBY within the next 6 hours,
b. At least HOT SHUTDOWN within the following 6 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 pro-
vision 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,

3.0.5 Limiting Conditions f.r Operation including the associated ACTION
requirements shall apply to each unit individually unless otherwise indicated
as follows:

a. Whenever the L'miting Condition for Operation refers to systems or
components wh.ch are shared by both units, the ACTION requirements
will apply t, both units sinultaneously. This will be indicated in
the ACTION ;ection;

b. Whenever the Limiting Condition for Operation applies to only one
unit, this will be identified in the APPLICABILITY section of the
specification; and

¢. Whenever certain portions of a specification contain operating
parameters, setpoints etc., which are different for each unit, this
will be identified in parentheses or footnotes. (For example,
" flow rate of 54,000 cfm (Unit 1) or 43,000 cfm (Unit 2)...").
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APPLICABILITY

SURVEILLANCE REQUIREMENTS

4.0.1 Surveillance Requirements shall 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 surveillance
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.

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.

4.0.4 Entry into an OPERATIONAL MODE or other specified condition shall not be .

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 Commissior pursuant to 10 CFR Part 50,
Section 50.55a(g)(6)(1,,
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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 Teast 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
Yearly 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 above 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 supersede the requirements of any Technical Specification.
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3/4.1 REACTIVITY CONTROL SYSTEMS
‘ll" 3/4.1.1 BORATION CONTROL
SHUTDOWN MARGIN - T >200°F

g
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% aAk/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 increased
allowance for the withdrawn worth of the immovable or untrippable
control rod(s);

b. When in MCDE 1 or MODE 2 with Keff greater than or equal to 1 at
least once per 12 hours by verifying that control bank withdrawal is
within the limits of Specification 3.1.3.6;

B 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; anu

‘ *See Special Test Exceptions Specification 3.10.1
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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 overall 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

- Q
SHUTDOWN MARGIN T‘VQAE,ZOO 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 shal)l be determined to be greater than or equa)
to 1% Ak/k:

a. Within 1 hour after detection of an inoperable contro! rod(s) and
at least once per 12 hours thereafter while the rod(s) is inoperable.
I[f 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 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.
4.1.1.2.2 At least once per 18 months, each Reactor Makeup Water pump shal)
be demonstrated OPERABLE by verifying a flow rate of less than or equal to
120 gpm. At 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 (MIC) shall 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 al)l 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 MTIC more positive than the limit of Specification
3.1.1.3a. above, operation in MODES 1 and 2 may proceed provided:

5 Control rod withdrawal limits are established and maintained
sufficient to restore the MIC to less positive than 0 Ak/k/°F
within 24 hours or be in HOT STANDBY within the next & hours.
These withdrawal limits 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 limit for the all rods
withdrawn condition; and

3. 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
limits, and the predicted average core burnup necessary for
restoring the positive MTIC 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.ff 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 MIC shall be determined to be within its limits during each fuel
cycle as follows:

a. The MIC 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 and compared to
=2.8 x 10-* Ak/k/°F (all rods withdrawn, RATED THERMAL 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 ' )=% Ak/k/°F, the MIC shal! be
remeasured, and compared to the EOL MIC limit 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. 9

APPLICABILITY: MODES 1 and 2#*.
ACTION:

With a Reactor Coolant System operating locp temperature (ravg) 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 (I ) shall be determined to
be greater than or equal to 551°F.

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

b. At least once per 30 minutes when the reactor is critical and the
Reactor Coolant System Tavg is less than 561°F with the lavg-l

Deviation Alarm not reset,

ref

*With K.'f
#5ee Special Test Exceptions Specification 3.10.3.

greater than or equal to |
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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 ‘rum the refueling water storage tank via a charging
pump to the Reactor Coolant 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 valve (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 ubove required boron injection flow paths to the Reactor
Coolant System 0°CRABLE, restore at least two boron injection flow paths to

the Reactor (oolant System to OPERABLE status within 72 hours or be in at least
HOT STANDBY and borated to a SMUTDOWN 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 verifying that each valve (manual,
power-operated, or automatic) in the flow path that is not locked,
sealed, or otherwise secured in position, is in its correct position;

€. At least 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 months by verifying that the flow path required
by Specification 3.1.2.2a. delivers at least 30 gpm to the Reactor
Coolant System.

*Only one boron injection flow path is required to 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
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 emergency power source.

APPLICABILITY: MODES 5 and 6.

ACTION:

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

SURVEILLANCE REQUIREMENTS

4.1.2.3.1 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 Al charging pumps, excluding the above required OPERABLE pump ,
shall be demonstrated inoperable at least once per 31 days, except when the
reactor vessel head is removed, 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 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.

SURVE [LLANCE REQUIREMENTS

4.1.2.4.1 At least two chcr?ing 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 demonstrated 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 SOURCE - SHUTDOWN

LIMITING CONOITION FOR OPERATION

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

OPERABLE:

a. A Boric Acid Storage System with:

1)
2)
3)

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

A minimum solution temperature of 65°F.

b. The refueling water storage tank with:

1)
2)
3)

APPLICABILITY:

ACTION:

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

A minimum solution temperature of 70°F,

MODES 5 and 6.

With 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

A At least once per 7 days by:

1)
2)
3)

Verifying the boron concentration of the water,
Verifying the contained borated water volume, and

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

b. At least once per 24 hours by verifying the rofoclinq 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:

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

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.

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.

ACTION:

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 ST Y within
the next 6 hours and borated to a SHUTDOWN MARGIN equivalent to at
least 1% 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.

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

J) 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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REACTIVITY CONTROL SYSTEMS
3/8.1.3 MOVABLE CONTROL ASSEMBLIES

GROUP_WE 1GHT
LIMITING CONDITION FOR OPERATION

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*.

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,

b. With more than one full-length rod inoperable or misaligned from the
group step counter demand position by more than t12 steps (indicated
position), be in HOT STANDBY within 6 hours.

8 With one full-length rod trippable but inoperable due Lo causes
other than addressed by ACTION a., above, or misaligned from its
group step counter demand height by more than 12 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 inoperabile 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! shall
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 i
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 's
determined at least once per 12 hours,

*See Special Test Exceptions Specifications 3. 10.2 and 1.10.3
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TABLE 3.1-1
ACCIOENT ANALYSES REQUIRING REEVALUATION
IN THE EVEY OF AN !W%WLFTU[T-TEW‘ROO

Rod Cluster Control Assembly Insertion Characteristics

Rod Cluster Control Assembly Misalignment

Loss of Reactor Coolant from Small Ruptured Pipes or from Cracks in Large
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 Contro!l Rod Drive Mechanism Mousing (Rod Cluster Control
Assembly Ejection)
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REACTIVITY CONTROL SYSTEMS

SIT TION SYSTEMS-OPERAT ING
LIMITING CONDITION FOR OPERATION N

3.1.3.2 Thre Digital Rod Position Indication System and the Demand Position
Indication System shall be OPERABLE and capable of determining the control
rod positiors within ¢t 12 steps.

APPLICABILITY: MODES 1 and 2
ACTION:

@. With a maximum of one digital rod pesition indicator per bank
inoperable either:

1. Determine the position of the nonindicating rod(s) indirectly
by the movable incore detectors at least once per B hour: 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. Reduce THERMAL POWER to less than 50% of RATED THERMAL POWER
within 8 hours.

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

1. 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 a maximum of 12 steps
of each other at least ance per B hours, or

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

SURVE LLLANCF REQUIREMENTS

4.1.3.2 Each digital rod position indicator shall be determined to be OPERABLE
by verifying that the Demand Position Indication 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 is inoper~
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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ACTIVITY TROL SYST

POSITION INDICATION SYSTEM - SHUTDOWN
LIMITING CONOLTION FOR OPERATION

3.1.3.3 One digital rod position indicator (e:cludin? demand position
indication) sha!l be OPERABLE and capable of determining the control rod
position within ¢ 12 steps for each shutdown or contral 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.

SURVEILLANCE 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 full=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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REACTIVITY CONTROL SYSTEMS

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 1.3 seconds from
beginning of decay of stationary gripper coil voltage to dashpot entry with:

1

a. greater than or equal te 551°F, and

T
avg

b. A1l reactor coolant pumps operating.
APPLICABILITY: MODES 1 and 2.

ACTION:

a. 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 limits 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.

SURVEILLANCE REQUIREMENTS

4.1.3.4 The rod ¢ op time of full-length rods shal)l be demonstrated through
measurement prior to reactor criticality:

a.  For all rods following each removal of the reactor vessel 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
SHUTDOWN ROD INSERTION LIMIT
LIMITING CONDITION FOR OPERATION

3.1.3.5 A1l shutdown rods shall be fully withdrawn.
APPLICABILITY: MODES 1* and 2*s.
ACTION:

With a maximum of one shutdown rod not fully 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 inoperable and apply Specificat on 3.1.3.1.

SURVEILLANCE REQUIREMENTS

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

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

b. At least once per 12 hours thereafter.

*See Special Test Exceptions Specifications 3.10.2 and 3.10.2
With Korg Greater than or equal to 1.
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REACTIVITY CONTROL SYSTEMS
CONTROL BANK INSERTION LIMITS
LIMITING CONDIVION FOR OPERATION

3.1.3.6 The cuntrol banks shall be limited 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 pursuanrt 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 is allowed by the bank position
using the above figure, or

€. Be in at least HOT STANDBY within 6 hours.

SURVEILLANCE REQUIREMENTS

4.1.3.6 The position of each control bank shall be determined to be within
the insertion limits at least once per 12 hours except during time intervals
when the Rod Insertion Limit Monitor is 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

. With I." greater than or equal to 1.
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3/4.2 POWER DISTRIBUTION LIMITS
3/4.2.1 AXIAL FLUX DIFFERENCE

LIMITING CONDITION FOR OPERATION

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. t 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 penaity 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 THERMAL POWER *
ACTION:

a. With the indicated AfD outside of the above required target band

and with THERMAL POWER greater than or equal to 90% ~f RATED THERMAL
POWER, within 15 minutes, either:

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

b. With the inaicated AFD outside of the above required target band for
more than 1 hour of cumulative penaity 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 50% of RATED THERMAL POWER within
30 minutes, and

*See Special Test Exceptions Specification 3. 0. 2.
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POWER DISTRIBUTION LIMITS

LIMITING CONDITION FOR OPERATION

ACTION (Continued)

2.  The Power Range Neutron Flux* - High Setpoints to less than or
equal to 55% 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% but
greater than 15% of RATED THERMAL POWER, the THERMAL POWER shall
not be increased equal to or greater than S0% of RATED THERMAL
POWER until the indicated AFD is within the above required target
band.

SURVE ILLANCE REQUIREMENTS

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

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

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

2) At least once per hour for the first 24 hours after restoring
the AFD Mcnitor Alarm to OPERABLE status.

b. Monitoring and logging the indicated AFD for each OPERABLE excore
channel at least once per hour for the first 24 hours and at least
once per 30 minutes thereafter, when the AFD Monitor Alarm is
inoperable. The logged values of the indicated AFD shall be assumed
to exist during the interval preceding each 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:

a.  One minute penalty deviation for each 1 minute of POWER OPERATION
outside of the target band at THERMAL POWER levels equal to or above
50% of RATED THERMAL 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 is maintained
within the Acceptabie 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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POWER DISTRIBUTION LIMITS

SURVEILLANCE REQUIREMENTS (Continued)

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 Effeclive 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 life. The provi-

stons of Specification 4.0.4 are not applicable
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POWER DISTRIBUTION LIMITS

3/4.2.2 HEAT FLUX HOT CHANNEL FACTOR - Fq‘ll

LIMITING CONDITION FOR OPERATION

382 Fq(l) shall be limited by the following relationships:
< . for P X
FQ(l) < [2,32) [K(Z)] for P > 0.5

FQ(Z) < [4.64] [K(Z)] for P < 0.5

where: P = LHERMAL POWER , and

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

APPLICABILITY: MODE 1.

ACTION:
With FQ(Z) exceeding its limit:

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

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

may proceed for up to a total of 72 hours; subsequent POWER OPERATION
may proceed provided the Overpower AT Trip Setpoints have been
reduced at least 1X 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 reducea limit required bty
ACTION a., above; THERMAL POWER may then be increased providec
FQ(Z) 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.
4.2.2.2 ny shall be evaluated to determine 1f 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 RAVTED 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,

& Comparing the Fx computed (Fxc) obtained in Specification 4.2.2.2b. ,
above to: Y y
1) The F, limits for RATED THERMAL POWER (FSJP) for the appropriate

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

2) The relationship:

L _ RTP "
ny = ny [1410.2(1-P)],
where Fx; is the limit 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 ny according to the following schedule:

RTP

¢ is greater tnan the Fx

1) When ny
measured core plane but less than the Fx; relationship, additional

power eistribution maps shall be taken and Fxg compared to FETP

and F either: y
xy

limit for the appropriate

a) Within 24 hours after exceeding by 20% of RATED.THERMAL
POWER or greater, the THERMAL POUWER at which ny was

last determined, or

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

. SURVEILLANCE REQUIREMENTS (Continued)

R1P

2) When the Fxg is less than or eqgual to the Fx limit for the

appropriate measured core plane, additional power distribution

\
\
|
\
\
C RTP L ‘
maps shall be taken and F_~ compared to F and F_~ at least
Xy Xy Xy
once per 31 EFPD.

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

f. The 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.

; C : L
; With F_~ exceeding F_~, the effects of F on F.(7) shall be evaluated
. xy SXCEECING Ty T8 €7 I R
to determine if FQ(Z) is within 1ts limits.

4.2 2.3 Wwhen 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 DISTRIBUTION 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.

wWhere:

b p = . THERMAL POWER _, and
‘ RATED THERMAL POWER

Measured values of F:H obtained by using the movable incore
detectors to obtain a power distribution map. The measured
values of F:H 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%

for incore measurement of FgH.
APPLIC CILITY: 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:

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

&s 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.

CATAWBA - UNITS 1 & 2 3/4 2-9



POWER DISTRIBUTION LIMITS

LIMITING CONDITION FOR OPERATION

ACTION (Continued)

c. 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 Coolant 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:

0 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.

determined by process computer readings or digital voltmeter measurement and R
shall be determined to be within the region of acceptable operation of Figure
3: &=3:

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

4.2.3.2 The combination of indicated Reactor Coolant System total flow rate .

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.

CATAWBA - UNITS 1 & 2 3/4 2-10



PENALTIES OF 0.1% FOR UNDETECTED FEEDWATER VENTURI
FOULING AND MEASUREMENT UNCERTAINTIES OF 2. ' % FOR

FLOW AND 4.0% FOR INCORE MEASUREMENT OF F~ ARE
INCLUDED IN THIS FIGURE.
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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: MODE 1.*

ACTION:

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

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 to less than 50% of RATED THERMAL
POWER.

2. 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.

3. 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

4. Identify ard correct the cause of the out-uf-limit 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 lTimit at least
once per hour for 12 hours or unti! verified acceptable at 95%
or greater RATED THERMAL POWER.

*See Special Test Exceptions Specification 3.10.2.
H
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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:

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

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

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

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;

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-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-limit 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.

€. With the QUADRANT POWER TILT RATIO determined to exceed 1.09 due to
causes other than the misalignment of either a shutdown or contro)

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 to less than 50% of RATED THERMAL
POWER.

CATAWBA - UNITS 1 & 2 3/4 2-13



POWER DISTRIBUTION LIMITS

LIMITING CONDITION FOR OPERATION

ACTION (Continued)

2. Reduce THERMAL POWER to less than 50% of RATED THFRMAL 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 the next 4 hours; and

. % 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 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
Timit 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 inoperahle.

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.

CATAWBA - UNITS 1 & 2 3/4 2-14




POWER DISTRIBUTION LIMITS
3/4 2.5 DNB PARAMETERS

LIMITING CONDITION FOR OPERATION

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

a. Reactor Coclant 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 limits at least once per 12 hours.

CATAWBA - UNITS 1 & 2 3/4 2-15
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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 channels and
interlocks of Table 3.3-1 shail 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 Jimit 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.

CATAWBA - UNITS 1 & 2 3/4 3-1
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TABLE 3.3-1
REACTOR TRIP SYSTEM INSTRUMENTATION

MINIMUM
TOTAL NO. CHANNE LS CHANNELS APPLICABLE
FUNCTIONAL UNIT OF CHANNELS T0 TRIP OPERABLE MODE S ACTION
1. Manual Reactor Trip 2 1 2 i 1
2 1 2 C 10

2. Power Range, Neutron Flux

a. High Setpoint 3 2 3 1, 2 %

b. Low Setpoint R 2 3 1#ee, 2 2%
3. Power Range, Neutron Flux 4 2 3 3 2 24

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

High Negative Rate
5. Intermediate Range, Neutron Flux 2 1 2 1#%8 2 3
6. Source Range, Neutron Flux

a. Startwp 2 1 2 e L 4

b. Shutdown 2 1 2 3, 4,5 5
7. Overtemperature AT

Four Loop Operation Bl 2 3 e & o
8. Overpower AT

Four Loop Operation B 2 3 3, 2 6#

9. Pressurizer Pressure-lLow 4 2 3 1 of
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TABLE 3.3-1 (Continued)

REACTOR TRIP SYSTEM INSTRUMENTATION

TOTAL NO.
FUNCTIONAL UNIT OF CHANNELS
10. Pressurizer Pressure-High 4
11. Pressurizer Water Level-High 3
12. Reactor Coolant Flow-Low
a. Single Loop (Above P-8) 3/1o0p
b. Two Loops (Above P-7 and 3/loop
below P-8)
13. Steam Generator Water 4/stm
‘evel--Low-Low gen
14 Undervoltage-Reactor Coolant 4-1/bus
Pumps (Above P-7)
15. Underfrequency-Reactor Coolant 4-1/bus
Pumps (Above P-7)
16. Turbine Trip
a.l Low Control Valve EH Pressure 3
- (Unit 1)
a.2 Stop Valve EH Pressure 4
-~ Low (Unit 2)
b. Turbine Stop Valve Closure 4

17. Safety Injection Input
from ESF 2

CHANNELS
T0 TRIP

2
2

2/loop in
any oper-
ating loop

2/lcop 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/ 1oop 1

each oper-

ating loop

3/stm gen 1, 2

each

operating

stm gen
3 1
3 1
3 leans
3 el
1 e
2 1, 2

ACTION
o
7#

e

e

c#

*
e

11#



¢ % 1T SLINN - YBMYLYD

v-€ v/€

FUNCTIONAL UNIT

18.

19

20.

Reactor Trip System Interlocks
a. Intermediate Range
Neutron Flux, P-6

b. Low Power Reactor
Trips Block, P-7
P-10 Input
or
P-13 Input

c. Power Range Neutron
Flux, P-8

d. Powe: Range Neutron
Flux, P-9

e. Power Range Neutron
Flux, P-10

f. Power Range Neutron
Flux, Net P-10

g. 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

CHANNEL S
T0 TRIP

MINIMUM

CHANNELS APPLICABLE

OPERABLE MODES ACTION
2 Ve i B
3 1 8
2 1 8
3 1 8
3 1 8
3 1 8
4 1, 2 H
2 1 8
2 2. 2 9
2 3% 4% 5% 1n
2 B “
2 *. . S5* 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.
###Beiow 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 tha) 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

C. 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 OPERABIE status prior to increasing
THERMAL POWER above 10% of RATED THERMAL POWER.

CATAWBA - UNITS 1 & 2 3/4 3-5



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 al! 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. fhe inoperable channel is placed in the tripped condition
within 1 hour, and

b. The Minimum Channels OPERABLE requirement is met; however,
the inoperable channe!l 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 Tota)
Number of Channels, STARTUP and/or POWER 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 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

ACTION 9 - 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. 3.1.1,
provided the other channe! 1s OPERABLE.

ACTION 10 ~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 11 -With the number of OPERABLE channels less than the Total Number
of Channels, operation may continue provided the inoperable
channels are placed in the tripped condition within 1 hour

CATAWBA - UNITS 1 & 2 3/4 3-6
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TABLE 3.3-2
REACTOR TRIP SYSTEM INSTRUMENTATION RESPONSE TIMES

FUNCTIONAL UNIT RESPONSE TIME
1. Manual Reactor Trip N.A.
A Power Range, Neutron Flux < 0.5 second*
3. Power Range, Neutron Flux,

High Positive Rate N.A.
4. Power Range, Neutron Flux,

High Negative Rate < 0.5 second*
S. Intermediate Range, Neutron Flux N.A.
6. Source Range, Neutron Flux N.A.
! Overtemperature Al < 4 seconds*
8. Overpower Al < 4 seconds
9. Pressurizer Pressure-low < 2 seconds
10. Pressurizer Pressure-High < 2 seconds
11. Pressurizer Water Level-High N.A.

*Neutron detectors are exempt from response time testing. Response time of the neutron flux signal portion
of the channel shall be measured from detector cutput 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

12,

13.

14

15.

16.

Low Reactor Coolant Flow

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
Underfrequency-Reactor Coolant Pumps

Turbine Trip

a.1 Control Valve EH Pressure - Low (Unit 1)
a.2 Stop Valve EH Pressure - Low (Unit 2)

b. Turbine Stop Valve Closure

Safety Injection Input from ESF

Reactor Trip System Interlocks

Reactor Trip Breakers

Automatic Trip and Interlock Logic

RESPONSE TIME

1 second

< 1 second

¢ 2.0 seconds

1.5 seconds

0.6 second




TABLE 4.3-1

o
= REACTOR TRIP SYSTEM INSTRUMENTATION SURVEILLANCE REQUIREMENTS
>
3 TRIP
' ANALOG ACTUATING MODES FOR
c CHANNE L DEVICE WHICH
= CHANNEL  CHANNEL OPERATIONAL OPERATIONAL ACTUATION  SURVEILLANCE
= FUNCTIONAL UNIT CHECK CALIBRATION TEST TEST LOGIC TEST 1S REQUIRED
= 1 Manual Reactor Trip N.A. N.A. N.A. R NAL 1,2, 3% 4% 5
~N
2. Power Range, Neutron Flux
a. High Setpoint S D(2, 4), M N.A. N.A. i &
M(3, 4),
Q(4, 6),
R(4, 5)
b. Low >etpoint S R(4) M N.A. N.A. 1488, 2
- 3. Power Range, Neutron Flux, N.A. R(4) M N.A. N.A. 3. 2
b, High Positive Rate
L 4. Power Range, Neutron Flux, N.A. P(4) “ N.A. N.A. 1, 2
High Negative Rate
5. Intermediate Range, S R(4, 5) S/U(1) M N.A. N.A. 1hes 2
Neutron Flux
6 Source Range, Neutron Flux S R(4, 5) S/U(1),M(9) N.A N.A. 2#%, 3.4, 5
7. Overtemperature Al S R(12) M N.A N.A. 1, 2
8. Overpower AT S . M N. A
L 2 Pressurizer Pressure-lLow S R M A,
10. Pressurizer Pressure-High S R M
11. Pressurizer Water Level-MHigh S ~ M
Reactor Coolant Flow-Low M
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TABLE 4.3-1 (Continued)

REACTOR TRIP SYSTEM 'NSTRUMENTATION SURVEILLANCE REQUIREMENTS

FUNCTIONAL UNIT

13.

14

15.

17.

18.

Steam Generator Water Level-
Low-Low

Undervoltage - Reactor Coolant
Pumps

Underfrequency - Reactor
Coolant Pumps

Turbine Trip
a.l Control Valve EH
Pressure - Low (Unit 1)

a.2 Stop Valve EH Pressure
- Low (Unit 2)

b. Turbine Stop Valve
Closure

Safety Injection Input from
ESF

Reactor Trip System Interlocks

a. Intermediate Range
Neutron Flux, P-6

b. Low Power Reactor
Trips Block, P-7

¢c. Power Range Neutron
Flux, P-8

d. Low Power Range Neutron
Flux, P-9

TRIP
ANALOG ACTUATING MODES FOR
CHANNE L DEVICE WHICH
CHANNEL  CHANNEL OPERATIONAL  OPERATIONAL  ACTUATION  SURVEILLANCE
CHECK CALIBRATION  TEST TEST LOGIC TEST IS REQUIRED
3 R ” N.A. N.A. 1,2
N. R N.A. M N.A. 1
N. R N.A. e N.A. 1
N. R N.A. S/U(1, 10) N.A. 1#
N R N.A. S/U(1, 10) N.A 1#
N. R N.A. S/U(1, 10) N.A. 1#
X, N.A. N.A. R N.A. 1, 2
N R(4) v N.A N.A. o8#
N. R(4) M(8) N.A. N.A 1
N R(4) M(8) N.A. N.A. 1
N. R(4) M(8) N.A. N.A. 1
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TABLE 4.3-1 (Continued)

REACTOR TRIP SYSTEM INSTRUMENTATION SURVEILLANCE REQUIREMENTS

FUNCTIONAL UNIT

18.

19.

20.

Reactor Trip System Interlocks (Continued)

e. Power Range Neutron
Flux, P-10

f. Power Range Neutron
Flux, Not P-10

g. Turbine Impulse Chamber
Pressure, P-13

Reactor Trip Breaker

Automatic Trip and Interlock
Logic

ANALOG
CHANNE L
CHANNEL  CHANNEL OPERATIONAL
CHECK CALIBRATION TEST
N.A. R(4) M(8)
N.A. R(4) M(8)
N.A R M(8)
N A N.A. N.A.
N.A. N.A N.A.

ACTUATING MODES FOR
DEVICE WHICH
OPERATIONAL ACTUATION  SURVEILLANCE
LOGIC TEST IS REQUIRED
N.A. N.A. 1
N.A. N.A. 3, 2
N.A. N.A. 1
M(7, 11) N.A. L. 2: . P,
N.A. M(7) 3, 2 .



L

(1)

(2)

(3)

(4)
(5)

(6)

(7)

(8)

(9)

(10)
(11)

(12)

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.
If not performed in previous 7 days.

Comparison of calorimetric to excore power indication above 15% of RATED
THERMAL POWER. Adjust excore channel gains consistent with calo imetric
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.

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.

Neutron detectors may be excluded from CHANNEL CALIBRATION.

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 apnlicable
for entry "nto MODE 2 or 1.

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

Each train shal] be tested at least every 62 adays on a STAGGERED TEST
BASIS.

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

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

Setpoint verification is not applicable.

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.

CHANNEL CALIBRATION shall include the RTD bypass loops flow rate.

CATAWBA - UNITS 1 & 2 3/4 3-12




INSTRUMENTAT ION

3/4.3.2 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 3.3-3

ACTION:

a. 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.

b.  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:

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-] I+R+S5<1TA

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

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

S5 = Either the "as measured” value (in percent span) of the sensor

error, or the value from Column S (Sensor Error) of Table 3.3-4 for

the affected channel, and

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

L. With an ESFAS inst ‘umentation channel or interlock inoperable, take
the ACTION shown in Table 3.3-3.

CATAWBA - UNITS 1 & 2 3/4 3-13



INSTRUMENTATION

SURVEILLANCE REQUI, “MENTS

4,.3.2.1 Each ESFAS instrumentation channel and interlock and the automatic
actuation logic and relays shall be demonstrated CPERABLE by performance of
the Ingineered Safety Features Actuation System Instrumentation Surveillance
Requirements specifiad in Table 4.3-2.

4.3,.2.2 The ENGINEEFEC SAFETY FEATURES RESPONSE TIME of each ESFAS function
shall be demanstrated to be within the limit at least once per 18 months.

Each test sha'l 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 specitic ESFAS function as shown in the "Total

No. of Channels"” Column of Table 3.3-3.

CATAWBA - UNITS 1 & 2 3/4 3-14
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FUNCTIONAL UNIT

TABLE 3.3-3

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION

TOTAL NO.
OF CHANNELS

CHANNELS
T0 TRIP

k.

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

~N
b—

B Manual Initiation

b. Automatic Actuation 2 1
Llogic and Actuation
Relays

Containment 3 2
Pressure-kigh

2]

d. Pressurizer ) 2
Pressure-Low

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

MINIMUM
CHANNE ! S APPLICABLE
OPERABLE MODE S ACTION
2 1, 2, 3, 4 i8
2 1. 2. 3, & 14
2 1. 2, 3 15*
3 1, 2, 3# 19*
2/steam line 1, 2, 3# 15*
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TABLE 3.3-3 (Continued)

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION

MINIMUM
TOTAL NO. CHANNELS CHANNELS APPLICABLE
FUNCT IONAL UNIT OF CHANNELS 10 TRIP OPERABLE MODES ACTION
2. Containment Spray
a. Manual Initiation 2 1 2 2R B W 18
b. Automatic Actuation 2 1 2 3 3. 98 14
Logic and Actuation
Relays
c Containment Pressure- 4 2 3 3a i 3 16
High-High
3 Containment Isolation
a. Phase “"A" Isolation
1) Manual Initiation 2 1 2 1.2, 3, 4 18
2) Automatic Actuatien 2 1 2 5« o 5 % 14
Logic and Actuation
Relays
3) Safety Injection See Item 1. above for ali Safety Injection initiating functions and
requirements.
b. Phase "B" Isolation (Nuclear Service Water Operation)
1) Manual Initiation 2 1 2 3, 2.3, % 18
2) nutomatic Actuation 2 1 2 1, 2, 3, 4 14
Logic and Actuation
Relays
3) Containment B 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 UF CHANNELS T0 TRIP OPERABLE MODE S ACTION
3. Containment Isolation (Continued)
c. Purge and Exhaust
Isolation
1) Manual Initiation 2 1 2 1, 2, 3, 4 17
2) Automatic Actuation 2 1 2 1. 2. 3. § 17
Logic and Actuation
Relays
3) Safety Injection See Item 1. above for all Safety Injection initiating functions and
requirements.
4. Steam Line Isolation
a. Manual Initiation
1) System 2 1 2 . 22
2) Individual 1/steam line 1/steam line 1/operating b X -8 23
steam line
b. Automatic Actuation 2 1 2 }: £. 3 21
Logic and Actuation
Relays
C. Containment Pressure- kS 2 3 e 2 3 16
High-High
d. Steam Line Pressure- 3/steam line 2/steam line 2/steam line 1, 2, 3# 15*

Low

in any steam
line



TABLE 3.3-3 (Centinued)

o

>

> ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION

¢

' MINIMUM

S TOTAL NO. CHANNELS CHANNELS APPLICABLE

- FUNCTIONAL UNIT OF CHANNELS T0 TRIP OPERABLE MODES ACTION

w

- 4. Steam Line Isolation (Continued)

@

. e. Steam Line Pressure - 3/steam line 2/steam line 2/steam line 3## 15*
Negative Rate-High in any steam

Tine

5. Feedwater Isolation

a. Automatic Actuation 2 1 2 1, 2 27
- Logic and Actuation
P Relays
w b Steam Generator 4/steam 2/steam 3/steam 1, 2 19*
= Water Level- generator generator in ageneraior in
High-High (P-14) any operating each operating
steam steam generator
generator

c. T. ~Low (P-4

avg
Interlock) 4 2 3 1, 2 19*
d. Doghouse Water
Level-High 2 1 Z 1, 2 27
e. Safety Injection See Item 1. above for all Safety Injection initiating functions

and requirements.

6. Turbine Trip

Manual Initiation 1 1 1 1,2 25

Automatic Actuation
Log«c and Actuation
Relays 2 1 2
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TABLE 3.3-3 (Continued)

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION

FUNCTIONAL UNIT

6.

7

8.

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. CHANNELS

OF CHANNELS T0 TRIP

4/steam 2/steam

generator generator in
any operating
steam
generator

2/pump 1/pump

2 2

MINIMUM

CHANNELS APPLICABLE
OPERABLE MODES
3/steam 1,2

generator in
each operating

steam

generator

1/pump 1,2#
2 32,9

ACTION

19*

25
22

See Item 1. above for all Safety Injection initiating functions

and requirements.

4/train 2/train

4/train 2/train
1/train 1/train
2 1

3/train . 2.3 8
3/train 1. 2. 3. 9
1/train by E, A0
2 3, 2, 3

19*
19*

26
21



TABLE 3.3-3 (Continued)

d. Safety Injection-
Start Motor-Driven Pumps
and requirements.

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

Pump 6-3/bus 2/bus
either bus
f. Trip of All Main
Feedwater Pumps-
Start Motor-
Oriven Pumps 2/pump 1/pump

2/bus

1/pump

o

5 ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION

B

>

' MINIMUM

T TOTAL NO. CHANNELS CHANNELS APPLICABLE

§ FUNCTIONAL UNIT OF CHANNELS 10 TRIP OPERABLE MODES ACTION

w

— 8. Auxiliary Feedwater (Continued)

>

~N c. Stm. Gen. Water Level-

Low~-Low
1) Start Motor-
Driven Pumps 4/stm. gen. 2/stm. gen. 3/stm. gen. 1, 2, 3 19*

in any opera- in each
ting stm. gen. operatirg

. stm. gen.

~

- 2) Start Turbine-

Y Driven Pump 4/stm. gen. 2/stm. gen. 3/stm. gen. 1, 2, 3 19*

P in any two in each
operating operating
stm. gen. stm. gen.

See Item 1. above for all Safety Injection initiating runctions

|

25
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TABLE 3.3-3 (Continued)

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION

TOTAL NO. CHANNELS
FUNCTIONAL UNIT OF CHANNELS 10 TRIP
8. Auxiliary Feedwater (Continued)
g. Auxiliary Feedwater
Suction Pressure-lLow
1) CAPS 5220, 5221, 3/pump 2/pump
5222
2) CAPS 5230, 5231,
5232 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
Coincicent With
Safety Injection
requirements.
10. Loss of Power
a. 4 kV Bus Undervoitage- 3/Bus 2/Bus
Loss 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 APPLICABLE
OPERABLE MODE S ACTION
2/pump 1, 2, 3 15
2/ pump 1, 2, 3 15
2 3. 2. 3.4 14
3 1, 2, 3, 4 16

2/Bus 1, 2, 3, 4
2/Bus 3. 85 3,8
2 All

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

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 MODLS ACTION
11. Control Room Area
Ventilation Operation (Continued)
b. Loss-of-Offsite Power 3 2 2 1, 2, 3 15*%
c. 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 1 2 1,2,3.,4 18
b. Automatic Actuation Logic
and Actuziion Relays 2 1 2 1,2,3,4 14
c. Containment Pressure-
High-High 4 2 3 1,2,3 16
13. Annulus Ventilation Operation
a. Manual Initiation 2 1 2 1,2,3,4 18
b. Automatic Actuation Logic
and Actuation Relays 2 1 2 1,2,3,4 14
c 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 1,2,3,4 18
b. Automatic Actuation Logic
and Actuation Relays 2 1 2 1,2,3,4 21




TABLE 3.3-3 (Continued)

o
>
> ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION
$
: MINIMUM
g TOTAL NO. CHANNELS CHANNELS APPLICABLE
EE FUNCTIONAL UNIT OF CHANNELS T0 TRIP OPERABLE MODE S ACTION
. 14. Nuclear Service Water Operation
- (Continued)
N
C. Loss-of-0ffsite Power 3 2 2 1.2.3 15"
d. Containment Spray See [tem 2. above for all Containment Spray initiating functions and
reqguirements.
e. Phase "B" Isolation See Item 3.b. above for all Phase "B" I:<olation initiating functions
and requirements.
e X Safety Injection See Item 1. above for all Safety Injection initiating functions
- and requirements.
3 g. Suction Transfer-Low
o 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 1.2,3.8 21
Loss-of-Offsite Power 3 2 2 1.2.3.4 15*
d. Safety Injection See Item 1. above for all Safety Injection initiating functions

and requirements.

16. Auxiliary Building Filtered |
Exhaust Operation

a. Manual Initiation 2 1 2 1,2,3.4 18

b. Automatic Actuation Logic
and Actuation Relays 2 1 2 1,2,3,4 21
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TABLE 3.3-3 (Continued)

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION

MINIMUM
TOTAL WNO. CHANNELS CHANNE LS APPLICABLE
FUNCTIONAL UNIT OF CHANNELS T0 TRIP OPERABLE MODE S ACTION
16. Auxiliary Building Filtered
Ventilation Exhaust Operation
(Continued)
c. Safety Injection See Item 1. above for all Safety Injection initiating functions
and requirements.
17. Diesel Building Ventilation
Operation
a. Manual Initiation 2 1 2 3 e B 18
b. Automatic Actuation Logic
and Actuation Relays 2 1 2 1, 2, 3, 4 21
c. 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 1, 2, 3 20
P-11
b. Pressurizer Pressure, 3 2 2 - 20
not P-11
c. lLowlow Tavg‘ P-12 R 2 3 Y 3. 3 20
d. Reactor Trip, P-4 2 2 2 1, 2, 3 22
€. Steam Generator Water 4/stm. gen 2/stm. gen. 3/stm. v Ry .9 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.

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

*The provisiors of Specification 3.0.4 are not applicable.

ACTION STATEMENTS

ACTION 14 - 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 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 Tota)
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
channe! 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 channe)

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,K one
additional channel may be bypassed for up to 2 hours for sur-
veillance testing of other channels per Specification 4.3.2.1

CATAWBA - UNITS 1 & 2 3/4 3-25
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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
Tight(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.

wWith 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 flow through the
HEPA filters and carbon adsorbers.

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.

CATAWBA = UNITS 1 & 2 3/4 3-26
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TABLE 3.3-4
ENGITEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION TRIP SETPOINTS

SENSOR
TOTAL ERROR

FUNCTIONAL UNIT ALLOWANCE (TA) 2 (S) TRIP SETPOINT  ALLOWABLE VALUE
1. Safety Injection (Reactor Trip,

Phase "A" Isolation, Feedwater

Isolation, Contro! Room Area

Ventilation Operation, Auxiliary

Feedwater-Motor-Driven Pump,

Purge & Exhaust Isolation, Annulus

Ventilation Operation,

Auxiliary Building Filtered

Exhaust Operation, Emergency Diesel

Generator Operation, Component

Cooling Water, Turbine Trip, and

Nuclear Service Water 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. Containment Pressure-High 8.2 0.71 1.5 < 1.2 psig < 1.4 psig

d. Pressurizer Pressure-Low 16.1 14 .4 35 > 1845 psig > 1839 psig

e. Steam Line Pressure-low 4.6 1.31 3.5 > 7125 psig > 694 psig*
2. Containment Spray

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 1.5 < 3 psig < 3.2 psig
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ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION TRIP SETPOINTS

TABLE 3.3-4 (Continued)

FUNCTIONAL UNIT

3. Containment lsolation

a.

Phase "A" Isolation

1)
2)

3)

Manual Initiation

Automatic Actuation Legic
and Actuation Relays

Safety Injection

Phase "B" Isolation (Nuclear
Service Water Operation)

1)
2)

3)

Manual Initiation

Automatic Actuation
Logic and Actuation
Relays

Containment Pressure-
High-High

Purge and Exhaust Isolation

1)

2)

3)

Manual Initiation
Automatic Actuation
Logic and Actuation
Relays

Safety Injection

TOTAL
ALLOWANCE (TA)

N.A.

N.A.

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

N.A.
N.A.

12.7

N.A.

N.A

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

4

N.A.
N.A.

N.A.
N.A.

0.71

N.A.

N.A.

SENSOR
ERROR
(S) _ TRIP SETPOINT
NA. NA
NA NA

N.A.

N.A.

L3

N.A.

N.A.

N.A.
N.A.

< 3 psig

N.A.
N.A.

ALLOWABLE VALUE

N.A.

N.A.

| A

3.2 psig
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ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION TRIP SETPOINTS

TABLE 3.3-4 (Continued)

FUNCTIONAL UNIT

4. Steam Line Isolation

a.

Manual Initiation

Automatic Actuation Legic
and Actuation Relays

Containment Pressure-High-High
Steam Line Pressure - Low

Steam Line Pressure-
Negative Rate - High

5. Feedwater [solation

a.

Automatic Actuation Logic
Actuation Relays

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

1. Unit 1
2. Umit 2
T“g-Lo-

Doghouse Water Level-High

Safety Injection

SENSOR
TOTAL ERROR
ALLOWANCE (TA) 2 (5)
NA. N.A. N.A.
N.A. N.A. N.A.
12.7 0.71 1.5
4.6 1.31 1.5
8.0 0.5 0
NA. N.A. N.A.
5.4 2.18 1.5
9.7 218 LS
4.0 .12 1.2
1.0 0 0.5

TRIP SETPOINT

ALLOWABLE VALUE

A
N.A.

A

3 psig
725 psig
100 psi

v

~

< 82.4% of
narrow range
instrument

span
<78.1% of

narrow range
instrument

span
> 564°F
11 inches

above 577
floor level

N.A
N.A.

< 3.2 psig
> 694 psig*
< 122.8 psi*™*

N.A.

< B4.2% of narrow
range instrument
span

<79.9% of narrow
range instrument
span

> 562°F

12 inches
above 577'
floor level

See Item 1. above for al) 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

6. Turbine Trip
a. Manual Initiation

b. Automatic Actuation
Logic and Actuation Relays

s Steam Generator Water
Level-High-High (P-14)

1. Umit 1

2. Umit 2

d. Trip of All Main
Feedwater Pumps

e.  Reactor Trip (P-4)
f. 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

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.

5.4 2.18 1.5 < B2.4% of < 84.2X of narrow
narrow range range instrument
instrument span
span

9.7 2.18 1.5 <78.1X of <79.9% of narrow
narrow range range instrument
instrument span
span

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

N.A NA N A NA N.A.

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

N.A N.A N.A < 0.4 psid < 0.45 psid
NA N.A N.A > 0.3 psid > 0.25 psid
NA N.A NA N.A N.A
N.A N.A N.A N.A N.A




TABLE 3.3-4 (Continued)
ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION TRIP Sc'FOINTS

- SENSOR
> TOTAL ERROR
;FMTIM UNIT ALLOWANCE (TA) 2 (5) TRIP SETPOINT  ALLOWABLE VALUE
, 8. Auxiliary Feedwater (Continued)
s €. Steam Generator Water
o Llevel - Low Low
B 1. Umit 1 17 14.2 1.5 > 17% of span > 15.3% of
i from OX to span from 0% to
ol 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
2. Umit 2 17 14.2 1.5 >17% of narrow >15.3% of narrow
- range instru- range instrument
> ment span span
> ] Safety Injection See Item 1. above for all Safety Injaction Setpoints and Allowable Values.
T e Less-of-Offsite Power NA NA N.A. > 3500 V > 3200 V
f. Trip of All Main Feedwater
Pumps N A N.A. N A N A N.A.
g Auxilrary Feedwater Suction
Pressure-Low
1) CAPS 5220, 5221, Sa222 N A N.A N.A > 10.5 psig > 9.5 psig
2) CAPS 5230, 5231, S232
a. Umit 1l N.A NA N.A > 6.2 psig > 5.2 psig
. Umit 2 N A N A NA > 6.0 psig > 5.0 psig
9. Containment Sump Recirculation
a Automatic Actuation Logic N A N A N.A N.A N.A.
and Actuation Relays
> Refueling Water Storage NA N A NA > 177.15 inches > 162.4 inches

Tank Leve!-Low
Coincident With 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) 2 {S) TRIP SETPOINT  ALLOWABLE VALUE
10. Loss of Power
& 4 kV Bus Undervoltage-lLoss NA N.A N.A > 3500 v > 3200 V
of Voltage
B. & kV Bus Undervoltage- NA N.A N.A > 3685 v > 3611 V
Grid Degraded Voltage
11. Control Room Area Ventilation
Operation
a. Automatic Actuation Legic
and Actuation Relays NA N.A. N.A N.A. N A
b. Loss-of-0ffsite Power NA N.A N.A > 3500 v > 3200 v
C. Safety Injection See Item 1. above for al) Safety Injection Setpoints and Allowable
Values.
12. Containment Air Return and
Hydrogen Skimmer Operation
a. Manual Initiation NA N.A NA N.A N.A.
b. Automatic Actuation Logic NA N.A N.A. NA N.A.
and Actuation Relays
c Containment Pressure- 12.7 07N 1.5 < 3 psig < 3.2 psig

High-High
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TABLE 3.3-4 (Continued)

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION TRIP SETPOINTS

FUNCTIONAL UNIT

13. Annulus Ventilation Operation
a. Manual Initiation

b. Automatic Actuation Logic
and Actuation Relays

c Safety Injection
14. Nuclear Service Water QOperation
2. Manual Initiation

b. Automatic Actuation Logic
and Actuation Relays

g Loss-of-0ffsite Power
d Containment Spray

e Phase "B" Iselation

f. Safety Injection

g. Suction Transfer-Low Pit Level
15. Emergency Diesel Generator

Operation (Diesel Building

Ventilation Operation, Nuclear

Service Water Operation)

a. 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.

NA. N.A. N.A. NA. N.A.
NA. N.A. N.A. NA. N.A.
N.A. N.A. NA. > 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.
552.9 ft.

N4 NA NA >E1. 554.4 ft. >EI.

N.A N.A N.A N.A N.A
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15.

16. Auxiliary Building Filtered
Exhaust Operation
a. Manual Initiation
b. Automatic Actuation Logic
and Actuation Relays
c. Safety Injection
17. Diesel Building Ventilation

TABLE 3.3-4 (Continued)

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION TRIP SETPOINTS

FUNCTIONAL UNIT

Emergency Diesel Generator
Operation (Diesel Building

Ventilation Operation, Nuclear
Service Water Operation) (Continued)

b. Automatic Actuation Logic

and Actuation Relays
C. Loss-of-0ffsite Power

d. Safety Injection

Operation
a Manual Initiation

b Automatic Actuation Logic

and Actuation Relays

¢. Emergency Diesel Generator

Operation

SENSOR
TOTAL ERROR
ALLOWANCE (TA) 2 (5) TRIP SETPOINT  ALLOWABLE VALUE
NA N.A. N.A. N.A. NA
NA N.A. N.A. > 3500 ¥ > 3200 V

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

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

See [tem 15 above for all Emergency Diese! Generator Operation
Setpoints and Allowable Values.
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TABLE 3.3-4 (Continued)

ENGINEERED SAFETY FEATURES ACTUATION SYSTEM INSTRUMENTATION TRIP SETPOINTS

FUNCTIONAL UNIT

18. Engineered Safety Features

a

b

Actuation System Interlocks

Pressurizer Pressure, P-11
Pressurizer Pressure, not P-11
Low-Low Tavg‘ P-12

Reactor Trip, P-4

Steam Generator lLevel, P-14

SENSOR
TOTAL ERROR
ALLOWANCE (TA) 2 (S) TRIP SETPOINT

ALLOWABLE VALUE

N.A N.A. N.A. 1955 psig
N.A NA N.A. 1955 psig
N.A NA N.A »$53°F
NA N.A NA NA

See Item 5. above for all Steam Generator Waler
and Al lowable Values.

>1944 psig
<1966 psig
>551°F
N.A.

Level Trip Setpoints



TABLE 3.3-4 (Continued)
TABLE NOTATIONS .
*Time constants utilized in the lead-lag controller for Steam Line

‘ressure-Low are v, > 50 seconds and r, < 5 seconds. Channel calibration
shall ensure that these time constants are adjusted to these values,

**The time constant utilized in the rate-lag controller for Steam Line
Pressure-Negative Rate-Migh is greater than or equal to 50 seconds
Channel calibration shall ensure that this time constant is adjusted
to this value,

CATAWBA - UNITS 1 & 2 /4 3+ 36



TABLE 3. 3-5
| . ENGINEERED SAFETY FEATURES RESPONSE TIMES

INITIATION SIGNAL AND FUNCTION RESPONSE TIME IN SECONDS
1. Manual Initiation

a. Safety Injection (ECCS) N A

b. Containment Spray N.A.

c. Phase "A" Isolation N.A.

d. Phase "B" Isolation N.A,

e. Purge and Exhaust Isolation N.A

f. Steam Line lsolation N.A.

g. Diesel Building Ventilation Operation N.A

h. Nuclear Service Water Operation N.A.

f. Turbine Trip N.A,

J.  Component Cooling Water N A

k. Annulus Ventilation Operation N.A

1. Auxiliary Building Filtered Exhaust NA
Operation

. m. Reactor Irip N.A

n. Emergency Diese)l Generator Operation N A

0. Containment Air Returr and Mydrogen
Skimmer Operation N.A

p.  Auxiliary Feedwater N.A

2. Containment Pressure-High

a. Safety Injection (ECCS) WAL
1) Reactor Trip < 2
2) Feedwater [solation < 7
3) Phase "A" Isolation'?) < 188928
4) Purge and Exhaust I[solation <6
8) Auxiliary Feedwater'® NA.
6) Nuclear Service Water Operation « 653 /76(Y)
7) Turbine Trip N.A
8) Component Cooling Water « 653 /26(M)

9) Emergency Diesel Generator Operation < 11
10) Control Room Area Ventilation

. Operation N.A.

CATAWBA ~ UNITS 1 & 2 3/4 3-37



TABLE 3.3-5 (Continued)

ENGINEERED SAFETY FEATURES RESPONSE TIMES
NITIATING SIGNA FUNCTION

2. Containment Pressure-High (Continued)
11) Annulus Ventilation Operation
12) Auxiliary Building Filtered

Exhaust Operation

13) Containment Sump Recirculation

3. Pressurizer Pressure-low
a. Safety Injection (ECCS)

1)
2)
3)
4)
5)
6)
7)
8)

9)
10)

11)
12)

13)

Reactor Trip

Feedwater [solation

Phase "A" lsolct.on(z)

Purge and Exhaust Isolation
Auxiliary Foodwator(s)

Nuclear Service Water Operation
Turbine Trip

Component Cooling Water

Emergency Diesel Generator Operation

Control Room Area Ventilation
Operation

Annulus Ventilation Operation

Auxiliary Building Filtered
Exhaust Operation

Containment Sump Recirculation

4. Steam Line Pressure-lLow
a. Safety Injection (ECCS)

1)
2)
3)
4)
5)
6)
7)
8)
9)

Reactor Trip
Feedwater [solation
Phase "A" Isolation
Purge and Exhaust [solation
Auxiliary Foadvator(s)

Nuclear Service Water Operation
Turbine Trip

Component Cooling Water

Emergency Diese! Generator Operation

(2)

CATAWBA - UNITS 1 & 2 1/4 3-38

RESPONSE TIME IN SECONDS

< 23
N.A,

N.A

« 2118103
< 2
< 7
18¢3) /2%
6
A,
65(3) 76(8)

NA.
< 6537260

-~

x IA

-

< 1
N.A

<« 23
NA

NA

1243 /()

<2
<7
18(3)’28(‘)
6
1
65(3) /764
A,
¢ 650260
¢ 11

T T "

»




TABLE 3.3-5 (Continued)

ENGINEERED SAFETY FEATURES RESPONSE TIMES

INITIATING SIGNAL AND FUNCTION RESPONSE TIME IN SECONDS
4. Steam Line Pressure-Low (Continued)
10) Contro)! Room Area Ventilation N.A,
Operation
11) Annulus Ventilation Operation < 23
12) Auxiliary Builaing Filtered
Exhaust [solation N.A.
13) Containment Sump Recirculation N.A
b. Steam Line [solation < 7

5. Containment Pressure-High-High

a. Containment Spray < 45

b. Phase "8" Isolation < 663 /264
Nuclear Service #uter Operation N.A

€. Steam Line lsolition < 7

d. Containment Air Return and Hydrogen < 600

Skimmer Operat on

6. Steam Line Pressure - Negative Rate-Migh
Steam Line Isolation « 7

7. Steam Generator Water Level-Migh-High

a. Turbine Trip <3
b. Feedwater [solation < 7

8. Tavq-tov
Feedwater [solation N.A.

9. Doghouse Water Level-Migh
Feedwater [solation N.A

10. Start Permissive
Containment Pressure Control System N.A

11. Termination
Containment Pressure Control System NA.

CATAWBA - UNITS 1 & 2 3/4 3-39



TABLE 3. 3-5 (Continued)

ENGINEERED SAFETY FEATURES RESPONSE TIMES

INITIATING SIGNAL AND FUNCTION

4

15.

16.

17.

18,

12.

13.

Steam Generator Water Level-Low-lLow

a. Motor-Driven Auxiliary
Feedwater Pumps

b. Turbine-Driven Auxiliary

fFeedwater Pump
Loss-of-0ffsite Power
a. Motor-Driven Auxiliary Feedwater Pumps
Turbine=Driven Auxiliary Feedwater Pumps
Control Room Area Ventilation Operation
Emergency Diese! Generator Operation
1) Diesel Building Ventilation Operation
2) Nuclear Service Water Operation

ane

Trip of All Main Feedwater Pumps
a. Motor-Driven Auxiliary Feedwater Pumps
b. Turbine Trip

Auxiliary Feedwater Suction Pressure-lLow
Auxiliary Feedwater (Suction Supply
Avtomatic Realignment)

Refueling Water Storage Tank Level-low

Coincident with Safety Injection Signal
(Automatic Switchover to Containment

Sump )
Loss of Power

a. 4 kv Bus Undervoltage -
Loss of Voltage

b. 4 kV Bus Undervoltage-
Grid Negraded Voltage

Suction Transfer-Low Pit Level
Nuclear Service Water Operation

CATAWBA ~ UNITS 1 & 2 3/4 3-40

RESPONSE TIME IN SECONDS

< 60
< 11

< 6503 /76(4)

< 60

15(6)
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(1)

(2)

(3)

(4)

(5)

(6)

TABLE 3.3-5 (Continued)
TABLE NOTATIONS

Diesel generator startin? and sequence loading delays included. Response
time 1iait includes opening of valves to establish Safety Injection path
and attainment of discharge pressure for centrifugal charging pumps,
Safety Iniection and residual heat removal pumps.

Valves KC3058 and KC3158 are exceptions to the response times listed in
the table. Tre following response times i1n seconds are the required
values for these valves for the initiating signal and function indicated:

d < 30'3) /409
< Wi3)

d 0 o

d < 30M 0

&owro

Diese! generator starting and :cequence loading delays not included.
Offsite power available. Response time limit includes opening of valves
to establish Safety Injection path and attainment of discharge pressure
for centrifugal charging pumps.

Diese] generator starting and sequence loading delays included. Response
time 1imit includes open<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>