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Distribution of IP3 Technical Specification Amendment 228
(Approved by NRC April 14, 2005)
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(4) ENO pijféuant to the Act and 10 CFR Parts 30, 40 and 70, Amdt. 203
to receive, possess, and use in amounts as required any 11/27/00
byproduct, source or special nuclear material without
restriction to chemical or physical form, for sample analysis
or instrument calibration or associated with radioactive
apparatus or components;

(5) ENO pursuant to the Act and 10 CFR Parts 30 and 70, to -~ Amdt. 203
possess, but not separate, such byproduct and special 11/27/00
nuclear materials as may be produced by the operation
of the facility.

This amended license shall be deemed to contain and is subject to the
conditions specified in the following Commission regulations in 10 CFR

Chapter I: Part 20, Section 30.34 of Part 30, Section 40.41 of Part 40, Sections
50.54 and 50.59 of Part 50, and Section 70.32 of Part 70; and is subject to all
applicable provisions of the Act and to the rules, regulations, and orders of the
Commission now or hereafter in effect; and is subject to the additional conditions
- specified or incorporated below

(1) Maximum Power Level

ENO is authorized to operate the facility at steady state reactof core power
levels not in excess of 3216 megawatts thermal (100% of rated power).

(2) Technical Specifications

The Technical Specifications contained in Appendices A and B, as revised
through Amendment No. 228 are hereby incorporated in the License. ENO
shall operate the facility in accordance with the Technical Specifications.

(3) (DELETED) . Amdt. 205
. 2-27-01

(4) (DELETED) ' | ‘ Amdt. 205
2-27-01
(DELETED) ' Amdt.46
| 2-16-83
(DELETED) , Amdt.37
‘ ~ 5-14-81

This amended license is also subject to appropriate conditions by the New York
State Department of Environmental Conservation in its letter of May 2, 1975, to
Consolidated Edison Company of New York, Inc., granting a Section 401
certification under the Federal Water Pollution Control Act Amendments of 1972.

Amendment No. 228
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TECHNICAL SPECIFICATIONS - APPENDIX A

INDIAN POINT 3
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Entergy Nuclear Opérations, Inc
Indigg Point 3 Nuclear Power Plant
License Amendments Page 13

SUBJECT

Use of Best-Estimate Large-Break Loss of
Coolant Accident analys1s methodology
{(WCAP 12945)

Revise City Water surveillance to reflect
addition of (backflow preventer) valves

Revise Ventilation Filter Testing Program
to adopt ASTM D3803 charcoal filter testlng
requirements per GL 99-02.

Extension of the RCS~pressure/temperature
limits and corresponding OPS limits from
16.17 to 20 EFPY.

Extension of RCP flywheel inspection interval
(from 10 years to 20 years) per TSTF 421.

Inoperable accumulator time extended from
1 hour to 24 hoursiper TSFT-370.

Extension of the allowed outage time to
support the placement of the CRVS in an
alternate configuration for tracer gas

testing.

Full-scope adoption of alternate source term
for dose consequence analysis of DBAs.

Stretch Power Uprate (4.85%) from 3067.4 MWt
to 3216 MWt, and adoption of TSTF-339.

Adopt TSTF-359; -Increased Flexibility in
Mode Restraints.

Remove Monthly Operating Report and
Occupational Radlatlon Exposure Report
per TSTF-369.

Hydrogen Recombiner Elimination and Relaxation
of Hydrogen Monitor Requirements per TSTF-447.

LETTER DATE

05/06/2003

08/04/2003

10/30/2003

1270372003

07/02/2004
08/18/2004

01/19/2005

03/22/2005
03/24/2005
04/06/2005

04/14/2005

04/14/2005



Facility Operating License No. DPR-64
Appendix A — Technical Specifications

TABLE OF CONTENTS

REACTOR COOLANT SYSTEM (RCS)
RCS Pressure, Temperature, and Flow Departure from Nucleate
Boiling (DNB) Limits

. .
E I
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.
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4.2 RCS Minimum Temperature for Criticality

.4.3 RCS Pressure and Temperature (P/T) Limits

.4.4 RCS Loops—MODES 1 and 2

.4.5 RCS Loops—MODE 3

.4.6 RCS Loops—-MODE 4

4.7 RCS Loops—-MODE 5, Loops Filled

.4.8 RCS Loops—MODE 5, Loops Not Filled

.4.9 Pressurizer o

4.10 Pressurizer Safety Valves

4,11 Pressurizer Power Operated Relief Valves (PORVs)
.4.12 Low Temperature Overpressure Protection (LTOP)
4.13 RCS Operational LEAKAGE

4.14 RCS Pressure Isolation Valve (PIV) Leakage
.4.15 RCS Leakage Detection Instrumentation

4.16 RCS Specific Activity -

3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS)

3.5.1 Accumulators

3.5.2 ECCS—Operating

3.5.3 ECCS —Shutdown

3.5.4 Refueling Water Storage Tank (RWST)

3.6 CONTAINMENT SYSTEMS

3.6.1 Containment

3.6.2 Containment Air Locks

3.6.3 Containment Isolation Valves

3.6.4 Containment Pressure ,

3.6.5 Containment Air Temperature

3.6.6 Containment Spray System and Containment Fan Cooler System
3.6.7 Spray Additive System °

3.6.8 Not Used

3.6.9 Isolation Valve Seal Water (IVSW) System
3.6.1

0 Weld Channel and Penetration Pressurization System (WC & PPS)

(continued)

INDIAN POINT 3 79 Amendment 228
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PAM lnst}ument'ation

3.3.3
Table 3.3.3-1 (page 1 of 2)
Post Accident Monitoring Instrumentation
CONDITION
: REFERENCED
FROM REQUIRED SR3.3.3.2
FUNCTION - REQUIRED CHANNELS ACTION D.1 FREQUENCY

1. Neutron Flux 2 F 24 months
2. RCS Hot Leg Temperature (Wide Range) 1 per loop E 24 months

(Thot)
3. RCS Cold Leg Temperature (Wide Range) 1 per loop E 24 months

(Teota) '
4., RCS Pressure (Wide Range) 2 E 24 months
5. Reactor Vessel Water Level 2 E 24 months
6. Containment Water Level' (Wide Range) 2 E 24 months
7. Containment Water Level (Recirculation 2 E 24 months

Sump) .
8. Containment Pressure 2 E 18 months
9.  Automatic Containment Isolation Valve 2 per penetration flow F 24 months

Position path®®
10. Containment Area Radiation (High Range) 2 F 24 months
11. NOT USED
12. Pressurizer Level 2 E 24 months
13. SGWater Level (Narrow Range) 2 per SG E 24 months
14. SG Water Level (Wide Range) and 1 each per SG E 24 months, SGL

Auxiliary Feedwater Flow 18 months, AFF
15. NOT USED
16. Steam Generator Pressure 2 per SG E 24 months
17. Condensate Storage Tank Level 2 F 24 months
18. Core Exit Thermocouples-Quadrant 1 2 (c) E 24 months
19. Core Exit Thermocouples-Quadrant 2 2(c) E 24 months
20. Core Exit Thermocouples-Quadrant 3 2(c) E 24 months
21. Core Exit Thermocouples-Quadrant 4 2(c) E 24 months
22. Main Steam Line Radiation 1 per steam line F 24 months
23. Gross Failed Fuel Detector 2 F 24 months
24. RCS Subcooling Margin 2 E 24 months

See NOTES, next page.
INDIAN POINT 3 3.3.3-4 Amendment 228




PAM Instrumentation
3.3.3

TABLE 3.3.3-1 (page 2 of 2)
Post Accident Monitoring Instrumentation
NOTES:
(a) Not required for isolation valves whose associated penetration is isolated by at least one
closed and deactivated automatic valve, closed manual valve, blind flange, or check valve with

flow through the valve secured.

(b) Only one position indication channel is reqhired for penetration flow paths with only one
installed control room indication channel.

(c) A channel consists of two core exit thermocduples (CETs).

INDIAN POINT 3 3.3.3-5 Amendment 228



Not Use
3.6.8

\\,/ 3.6 CONTAINMENT SYSTEMS
" 3.6.8 Not Used

INDIAN POINT 3 3.6.8-1 Amendment 228



Q) INDIAN POINT 3
TECHNICAL SPECIFICATION BASES

' INSTRUCTIONS FOR UPDATE:  16-06/03/05

Pages are to be inserted into your controlled copy of the IF3 Technical Specifications Bases
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(59 pages) - (58 pages)
B 3.3.8,Rev.1 - - 1 B3.3.8, Rev. 2
(4 pages) (4 pages)
TAB 3.4 — Reactor Coolant System
B 3.4.1, Rev. 0 : B 3.4.1, Rev. 1
(6 pages) (6 pages)
B 3.4.3, Rev. 1 o ' B 3.4.3, Rev. 2
(9 pages) : (9 pages)
B 3.4.6, Rev. 0 B 3.4.6, Rev. 1
(6 pages) - (6 pages)
B 3.4.9, Rev. 2 : B 3.4.9, Rev. 3
(5 pages) - (5 pages)
B 3.4.13, Rev. 2 B 3.4.13, Rev. 3
(6 pages) : (6 pages)
B 3.4.16, Rev. 0 B 3.4.16, Rev. 1
(7 pages) (7 pages)
TAB 3.5- ECCS
. B 3.5.2, Rev. 0 B 3.5.2, Rev. 1
Q (13 pages) T (13 pages)
TAB 3.6 - Containment
B 3.6.2, Rev. 0 B 3.6.2, Rev. 1
(9 pages) 1 (9 pages)
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TECHNICAL SPECIFICATION BASES
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B 3.4.10 0 5 03/19/2001 B 3 8 10 0 4 03/19/2001
B34m1 } 0 8 03/19/2001 3 B 3.9 REFUELING OPERATIONS 555,
B 3.4.12 1 20 10/27/2004 B 3 9 1 0 4 03/19/2001
B3.413 | 3 6 06/03/2005 B3.9.2 0 4 03/19/2001
B 3.4.14 0 10 03/19/2001 B 393 2 7 06/03/2005
B3.4.15 | 2 7 11/19/2001 B3.9.4 0 4 03/19/2001
B3.4.16 | 1 7 06/03/2005 B39.5 0 4 03/19/2001
= et B 306 ECCS - v vyl B396 2 3 04/08/2005
B354 1 10 10/27/2004
B3.5.2 1 13 06/03/2005
B3.5.3 0 4 03/19/2001
B354 0 9 03/19/2001
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TECHNICAL SPECIFICATION BASES
"~ REVISION HISTORY

REVISION HISTORY FOR BASES

EFFECTIVE

AFFECTED
SECTIONS | REV DATE DESCRIPTION
. lnmal issue of Bases derived from NUREG-1431, in
ALL 0 03/19/01 | conjunction with Technical Specification Amendment 205
for conversion of 'Current Technical Specifications' to
'Improved Technical Specifications'.
$uad 3R LR 3 0 BASES UPDATE PACKAGE 01-031907 Stz 3 83 2 o b 534 Mg w903
: Changes regarding containment sump flow monitor per
B 3.4.13 1 03/19/01 NSE 01-3-018 LWD Rev 0.
B 3 4. 15 ‘ Change issued concurrent with Rev 0. A
FARIETHRE <o BASES UPDATE PACKAGE 02-051801 508 . d F il F o il
Table of 1. .
Contents 1 05/18/01 Title of Section B 3.7.3 revised per Tech Spec Amend 207
B 3 7. 3 1 05/18/01 Implementation of Tech Spec Amend 207
R o n e st O BASES UPDATE PACKAGE 03-111901::¢ Do AR AT T S
Correction to statement regardmg apphccbuhty of Functlon
B3.3.2 1 11/19/01 5, to be consisient with the Technical Specification.
Changes to reflect reclassification of certain SG narrow
B 3.3.3 1 11/19/01 range level instruments as QA Category M per NSE 97-3-
439, Rev 1.
Changes 1o reflect installation of a new control room alarm
B 3.4.13 2 11/19/01 | for 'VC Sump Pump Running'. Changes per NSE 01-3-
B 34.15 018, Rev 1 and DCP 01-3-023 LWD.
Clarification of allowable flowrate for CRVS in 'incident
B 3.7.11 1 11/19/01 mode with outside air makeup.'
SIS RRENSESTY BASES'UPDATE PACKAGE 04-012202:5 82 YRS TRe
B 3.3.2 2 01/22/02 | Clarity starting logic of 32 ABFP per EVL-01-3-078 MULTI
Rev 0.
B 3.8.1 1 01/22/02 | Provide additional guidance for SR 3.8.1.1 and Condition
Statements A.1 and B.1 per EVL.-01-3-078 MULTI, Rev 0.
B38.4 1 01/22/02 | Revision of battery design descriplion per plant
modification and 1o reflect Tech Spec Amendment 209.
B3.8.9 1 01/22/02 | Provide additional information regarding MCC in
Table B 3.8.9-1 per EVL-01-3-078 MULTI, Rev 0.
AR S E 0T BASES UPDATE  PACKAGE 05-0930020 £ B B Gia R Sud g Sl
B3.0 1 09/30/02 - | Changes 1o reflect Tech Spec Amendment 212 regardmg
delay period for a missed surveillance. Changes adopt
TSTF 358, Rev 6.
B 3.3.1 1 09/30/02 | Changes regarding description of turbine runback feature
per EVAL-89-3-063 NIS.
B3.3.3 2 09/30/02 | Changes o reflect Tech Spec Amendment 211 regarding
CETs and other PAM instruments.
B3.7.9 1 09/30/02 | Changes regarding SWN -35-1 and -2 valves per
EVAL-00-3-095 SWS, Rev 0.
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TECHNICAL SPECIFICATION BASES

REVISION HISTORY

AFFECTED EFFECTIVE |
SECTIONS REV DATE DESCRIPTION
IR R IRISRY  BASES. UPDATE PACKAGE 06-120402 8t g B ismg it s iy

B 3.3.2 3 12/04/02 | Changes to reflect Tech Spec Amendment 213 regardmg

B 3.6.6 1 '1.4% power uprate.

B 3.7.1 1 I

B 3.7.6 1 -

i AL A TRl . BASES UPDATE PACKAGE 07-031703: 55 2 88 ikt iiaing

B3.3.8 1 03/17/2003 | Changes to reflect Tech Spec Amendment 215 regarding

B3.7.13 1 implementation of Alternate Source Term analysis

B 3.9.3 1 methodology to the Fuel Handling Accident.

BURTEIESTE e BASES UPDATE PACKAGE 08-032803f4E s s

B3.4.9 1 03/28/2003 | Changes 1o reflect Tech Spec Amendment 216 regarding

.| relaxation of pressurizer level limits in MODE 3.

LSRR RE AR (S BASES:UPDATE PACKAGE 09-062003 8 S Ey e Sl aRs i &l

B 3.4. 9 2 06/20/2003 | Changes to reflect commitment for a dedicated operator

. per Tech Spec Amendment 216.

B 3.6.5 1 06/20/2003 | Implements Corrective Action 11 from CR-1P3-2002-

f 02095; 4 FCUs should be in operalion to assure
representative measurement of containment air
{emperature.

B 3.7.11 2 - | 06/20/2003 | Correction to Background description regarding system
response 1o Firestat detector actuation per ACT 02-62887.

B 3.7.13 2 06/20/2003 | Revision to Background description of FSB air tempering
units 1o reflect design change per DCP 95-3-142.

B 3.8.7 1 06/20/2003 | Changes 1o reflect replacement of Inverler 34 per DCP-

B3.8.8 1 06/20/2003 | 01-022.

B 3.8.9 2 06/20/2003 |

PSR BRSNS, BASES UPDATE PACKAGE:10:1027043 2 I e S s r sy

B3.1.3 1 10/27/2004 | Clarificalion of the surveillance requxrements for TS 3.1 3
per 50.59 screen.

B 3.3.5 1 10/27/2004 | Clarify the requirements for performing a Trip Actuating
Device Operational Test (TADOT) on the 480V degraded
grid and undervoltage relays per 50.59 screen.

B 3.4.3 1 10/27/2004 | Extension of the RCS pressure/temperature limits and
corresponding OPS limits from 16.17 to 20 EFPY (TS

B 3.4.12 1 Amendment 220).

B 3.5.1 1 10/27/2004 | Changes to reflect Tech Spec Amendment 222 regarding
exiension of completion time for Accumulators.

BB R e S RS S BASES UPDATE PACKAGE 1115121004 58 i ais sy,

B3.7.7 1 12/17/2004 | Addition of valves CT-1300 and CT-1302 to Survelllance
SR 3.7.7.2 1o verify that all city water header supply
isolation valves are open. Reflects Tech Spec
Amendment 218.

A DR B R BASES UPDATE PACKAGE:12-012405 %47 133 i ieE e B s L3

B3.7.11 01/24/2005 | Temporary allowance for use of KI/SCBA for unflltered
mleakage above limit.
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TECHNICAL SPECIFICATION BASES

~REVISION HISTORY
AFFECTED EFFECTIVE
SECTIONS REV | ... DATE DESCRIPTION
Soivsievid o BASES UPDATE PACKAGE 13-022505 R L
B 3 7 5 1 02/25/2005 | Clarification on Surveillance Requnement 3 7 5 3 asit
relates to plant condition/frequency of performance of
AUxili‘ary Feedwater Pump full flow testing.

L L e AR IR BASES UPDATE PACKAGE 14-030705:" By <

B3.9.6 1 03/07/2005 | Changes to reflect that the decay tlme pnor 10 fuel
' movement is a minimum of 84 hours per Tech Spec
- ' Amendment 215.

sl A s BASES UPDATE PACKAGE 15-040805 R
B3.3.2 4 04/07/2005 | Changes to reflect AST as per Tech Spec Amendment
B3.3.6 1 224,

B.3.3.7 1 L
B 3.7.11 4 NOTE: In addition 1o the AST changes to B. 3.7.11, the
B 3.7.14 1 temporary allowance for use of KI/SCBA for unhllered
B 3.9.6 2 mleakage above limit is being removed. Tracer Gas

les‘hng is complete.

LA - LN REEAVRENR S SS BASES UPDATE PACKAGE 16-060305 . L e
B2.1.1 1. | 06/03/2005 | Changes to reflect SPU as per Tech Spec Amendmem
B2.1.2 1 225
B 3.1.1 1
B3.2.2 1
B 3.3.1 2
B 3.3.8 2
B 3.4.1 1
B3.4.3 2
B 3.4.6 1
B 3.4.9 3
B 3.4.13 3
B 3.4.16 1
B3.5.2 1
B3.6.2 1
B 3.6.6 2
B3.6.7 1
B3.6.9 1
B 3.6.10 1
B3.7.1 2
B3.7.2 1
B3.7.5 2
B 3.7.6 2
B3.7.8 1
B3.7.9 2
B3.7.10 1
B 3.7.13 3
B 3.7.17 1
B3.9.3 2
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Reactor Core Sis

B 2.1.1
B 2.0 SAFETY LIMITS (SLs)
B 2.1.1 Reactor Core Ss . . . isfal: mip o
o L o L o
BASES '
BACKGROUND - -+ 'GDC 10 (Ref *1) requires that spec1f1ed acceptable fuel design 11nﬁts

are not exceeded during steady state operation, normal operational
transients, -and anticipated operational occurrences (AOOs). This is
" accomplished by having a departure from nucleate boiling (DNB) design
basis, which corresponds to a 95% probabi]ity at a 95% confidence
level (the 95/95 DNB.-criterion) that DNB will not occur and by

" requiring: that fue] center]ine temperature stays be]ow the melting
temperature N

- ‘F";Tl-f,“ B

The restr1ct1ons of this SL prevent overheat1ng of the fuel and
“; cladding, ‘as well: as. possible cladding perforation, that would result
'in the release of ‘fission products to the reactor coolant.
Overheating of the fuel is prevented by_maintaining the steady state
" 'peak 1inear heat raté:(LHR) below the level at which fuel centerline
" melting occurs: "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 1s s]ight1y above the coo]ant saturation temperature.

Fuel center11ne me1t1ng occurs when the local LHR, or power peaking,
in a region of the fuel is high enough to cause the fuel centerline

" temperature to reach the melting point of the fuel. Expansion of the
pellet -upon centerline me]ting may cause the pellet to stress the
- cladding to the’ point of- fa11ure. a11ow1ng an uncontrolled release of
act1v1ty to the reactor coo]ant.

, s 1-:..("

Operation above the boundary of ‘the nuc]eate boi]ing regime could
result in_excessive _cladding temperature because of the .onset of DNB
and the resultant sharp reduction in heat transfer coefficient. N
Inside the steam film, high cladding temperatures are reached,’ and a’

. cladding-water (zirconium water) reaction may take place. This

' *. chemical reaction:results'in oxidation of the er] cladding to a

- structurally weaker form.: This weaker form may lose its integrity,
resulting in an uncontrolled release of activity to the reactor
coolant.

The proper functioning of the Reactor Protection System (RPS) and
steam generator safety valves prevents violation of the reactor core
SLs.

(continued)
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Reactor Core SLs
B 2.1.1

oases )

APPLICABLE SAFETY ANALYSES

The fuel cladding must not sustain damage as a result of normal
operatfon and AOOs. The reactor core SLs are established to preclude
violation of the following fuel design criteria:

a. There must be at Teast 95% probability at a 95% confidence'ievel
(the 95/95 DNB criterion) that the hot fuel rod in the core does
_not experience ONB; and. . . ,

'b. “nThe hiot fuel pe]]et in the core must not experience centerline
Afuel me]ting. : L

4'1The Reactor Protection System (Ref 2) in combination with all the
' 1CO0s, are desigried to prevent any anticipated combination of transient ;
conditions for Reactor Coolant System (RCS) temperature, pressure, RCS :
flow,. Delta I, and THERMAL POWER.level that would result in a l
’departure from nucleate boiling ratio (DNBR) of.less than the DNBR
‘ limit and preciude the existence of f]ow instabi]ities.

. Automatic enforcement of these reactor core SLs is provided by the I,
. appropriate operation of the RPS and the steam generator safety valve. (:‘;)

The 1imitation that the average enthaipy in the hot leg be less than
or equa] to the enthalpy of saturated 1iquid also ensures that the QT
measured by instrumentation, used in the RPS design as a measure of
core- power, ' is proportional to core power. . . uz

The Sts represent a design requi rement for estab'lishing the RPS trip
setpoints identified previously. LCO 3.4.1,,,"RCS Pressure,
- Temperature, and Flow, Departure from Nucleate Boiling (DNB) Limits,"
" or the assumed initia] conditions of the safety analyses (as indicated
in the FSAR, Ref. 2) provide more restrictive 1imits to ensure that
‘the SLs are not exceeded

SAFETY LIMITS The figure provided in the COLR shows-the loci of points of thermal
power, Reactor Coolant System pressure-and:.vessel inlet temperature
for which the calculated ONBR is no less than the Safety Limit DNBR
value or the average enthalpy at the vessel exit is less than the
enthalpy of saturated Tiquid.

(continued) Q
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BASES

Reactor Core SLs
B.2.1.1

* SAFETY LIMITS

(continued)

The reactor core SLs are established to precTude v1oTation of the

_ foTTowing fueT design ‘criteria:

o BRI

“"a. ' There must be at least a 95% probabi]ity at a 95% confidence

" level -(the 95/95 DNB criterion) that the hot fuel rod in the core
' fvdoes not. experience DNB; and .

b. There must be at Teast a 95% probability at a 95% confidence

~ -7 Jevel that the hot fuel pellet in the core does not experience
s .centerTine fuel meTting :

- RS R :
The reactor core SLs are used to define the various RPS functions such
that the above criteria are satisfied during steady state operations,

“normal operational transients, and anticipated operation occurrences
~(A0Os). . To ensure that the RPS precludes.the violation of the above
. criteria additional criteria are.applied to the Overtemperature and

Overpower T reactor trip functions. :That-is, it must be demonstrated

- that the average enthany in the hot leg is less than or equal to the

saturation enthalpy, and the core exit quality is within the 1imits
defined by the DNBR correlation. Appropriate functioning of the RPS
ensures that for variations in the THERMAL POWER, RCS Pressure, RCS

" average temperature, RCS flow rate, and Delta I that the reactor core

SLs will be satisfied.during steady state operation, normal
operational transients, and AOOs
The calculation ofathese~Timits assumes:

1.  Faf® = Fy 1imit at RTP specified in the COLR;

2. An equivalent average steam generator tube plugging level
of less than or equal to 10% (Ref. 3);

3. Reactor coolant system total flow rate of greater than or
equal to 364,700 gpm as measured at the plant; and,

4. A reference cosine with a peak of 1.55 for axial power
shape.

(continued)
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Reactor Core SLs
B 2.1.1

APPLICABILITY

SL 2.1.1 only applies in MODES 1 and 2 because these are the only
MODES in which the reactor is critical. Automatic protection
functions are required to be OPERABLE.during MODES 1 and 2 to ensure
operation within the reactor core SLs. The steam generator safety
valves or automatic protection actions serve to prevent RCS heatup to
the reactor core SL conditions or to initiate a reactor trip function,
which  forces the unit into MODE' 3.. Setpoints for the reactor trip

--functions are specified in LCO 3.3.1, "Reactor Protection System (RPS)

Instrumentation.® In MODES 3, 4, 5, and 6, Applicability is not
requ1red since the reactor is not generating significant THERMAL
POWER. SRE

SAFETY . LIMIT
VIOLATIONS

If SL.2.1.1 is violated, the requirement to go to MODE 3 places
-~ the unit in a:MODE in'which this SL is not applicable. The allowed
- Completion Time of 1 hour recognizes the importance of bringing the
- unit to a-MODE of operation.where this SL is not applicable, and
- reduces the probability of fuel damage.

REFERENCES

1. - 10 CFR 50, Appendix A.

2. FSAR, Section 7.2.
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RCS Pressure SL

B 2.1.2
B 2.0 SAFETY LIMITS (SLs) - .0 i+ ¥ii.o -
B 2.1.2 Reactor Coolant-Systaﬁ (RCS)lPressure;SL‘
BASES ] .:' a “ o
' BACKGROUND . . .The'SL on RCS pressure protects the 1ntegr1ty ‘'of the RCS against

t

. -overpressur1zation" In the event of -fuel cladding failure, fission

- i products are-released ‘into the reactor coolant. The RCS then serves

" :’as the primary barrier in ‘preventing the release of fission products
into the atmosphere. By -establishing an upper Timit on RCS pressure,
the continued -integrity of the RCS is ensured.’ According to 10 CFR
50, Appendix A, GDC 14, "Reactor Coolant Pressure Boundary," and GOC
15, "Reactor Coolant System Design"™ (Ref. 1), the reactor coolant

.* . pressure boundary (RCPB) design conditions“are not to be exceeded
during normal ‘operation:and anticipated operational occurrences
(A00s). -Also, in accordance with GDC 28,  "Reactivity Limits™ (Ref.
1), reactivity accidents; including rod ejection, do not result in
damage to the RCPB greater than 11nnted 1oca1 yielding.

The design pressure of the RCS is 2485 psig. ‘During normal operation
and A0Os, RCS pressure is Timited from exceeding the design pressure

. by more than 10%,”1n" accordance with Section III of the ASME Code
(Ref. 2). To ensure system integrity, all RCS components are
hydrostatically tested:at-125% of design pressure, according to the
ASME Code requirements prior to initial operation when there is no
fuel in the core. .Following inception of unit operation, RCS
components shall be pressure tested, in accordance with the
requirements of ASME Code, Section XI (Ref. 3).

Overpressurization of..the RCS could result in a'breach of the RCPB.
If such a breach occurs in conjunction with a fuel cladding failure,
fission products could enter the containment atmosphere, raising
concerns relative to 1imits on radioactive releases specified in 10
CFR 50.67, "Reactor Site Criteria™ (Ref. 4).

. - R (continued)
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RCS Pressure SL
B 2.1.2

BASES L)
APPLICABLE SAFETY  The RCS pressurizer safety valves, the main steam safety valves. !

ANALYSES (MSSVs), and the reactor high pressure trip have settings
established to ensure that the RCS pressure SL will not be “exceeded.

The RCS pressurizer safety valves are sized to prevent system pressure
from exceeding the design pressure by more than 10%, as specified in
Section 111 of the ASME Code for Nuclear Power Plant Components (Ref.
2). The transient that establishes the required relief capacity, and

- hence valve size requirements and 11ft settings, is a complete loss of
external load without a direct reactor trip.. During the transient, no

., control actions are assumed, except that the safety valves on the

- secondary. plant are assumed to open when the steam pressure reaches

_-the secondary plant safety valve settings. and nominal feedwater
,supply 1s maintained.

 The Reactor Protection System setpoints (Ref 5), together with the
- settings of the MSSVs, provide pressure protection for normal
operation-and A0Os. The reactor high pressure trip setpoint is
specifically set to provide protection against overpressurization
-(Ref. 5). .The safety analyses for both the high pressure trip and the
RCS pressurizer safety valves are performed using conservative
assumptions relative to pressure control devices. : o J
More‘épecifiéaIIy. no credit is taken for operation of the following:
a.  Pressurizer Power Operatéd Relief Va1§es.(PORVs):
b. Atmospheric Dump Va]ves. |
c; Steam Dump System;
d.  Reactor Control System;
e. Pressurizer Level Control System; or .

f.  Pressurizer Spray.

(continued) B
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BASES

RCS Pressure SL
B 2.1.2

SAFETY LIMITS

The maximum transiéntﬁpréésure'a]]owed in"the RCS pressureavesséT' '
under the ASME Code, Section III, is 110% of design pressure. The

- maximum transient pressure allowed in. the“RCS piping, valves, and

fittings under USAS, Section B31.1 (Ref. 6) is 120% of design
pressure. The most 1imiting of these two allowances is the 1103  of

~ design pressure; therefore,-the SL on max1mum allowable RCS pressure
is 2735 psig. :

APPLICABILITY

SL 2.1.2 applies in MODES 1, 2, 3, 4, and 5 and ‘in MODE 6 when the
reactor vessel head is on because this SL could be approached or

" exceeded in“these’ MODES due to overpresstrization events. The SL is
not applicable-in MODE 6 when reactor vessel head is removed because -
. the RCS can not be’ pressur1zed o : .

SAFETY LIMIT
VIOLATIONS

If the RCS presSuré SL is violated when the reactor is in MODE 1
or 2, the requirement is to restore compliance and be in MODE 3 -
within 1 hour.

Exceeding the RCS pressure SL may cause immediate RCS failure and
create a potential for radioactive releases in excess of 10 CFR 100,
"Reactor Site Criteria.' Timits (Ref. 4).

The allowable Comp]etion Time of 1 hour recognizes the importance of
reducing power level to a MODE of operation where the potential for
challenges to safety systems is minimized.

If the RCS pressure SL is-exceeded in MODE 3, 4, or 5, RCS pressure
must be restored to:within the SL value within 5 minutes. Exceeding
the RCS pressure SL in MODE 3, 4, or 5§ is more severe than exceeding
this SL in MODE 1 or. 2, since the reactor vessel temperature may be
Tower and the vessel material, consequently, less ductile. As such,
pressure must be reduced to less than the SL within 5 minutes. The
action does not require reducing MODES, since this would require
reducing temperature, which would compound the problem by adding
thermal gradient stresses to the existing pressure stress.

(continued)
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BASES

RCS Pressure SL
B 2.1.2

S

REFERENCES

10 CFR 50, Appendix A

| ASME, Boiler and Pressure Vessel Code. Section III, Article NB-

7000.50433

ASME. Boi]er and Pressure Vessel Code, Section XI, Article IWX-
5000.

10 CFR 50.67.

'FSAR, Section 7.2.
- USAS B31.1, Standard Code for Pressure Piping. American Society

of Mechanical Engineers. 1967.
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B 3.1.1
u B 3.1 REACTIVITY CONTROL SYSTEMS  ° )
B 3.1.1 - SHUTOOHN MARGIN (SOM) - .. Biitroran ¢ ‘
BASES | T |
BACKGROUND "~ ~ “According to 6DC'26 (Ref. 1), the reactivity control systems must be

~ redundant and capable of holding the reactor core subcritical when’
shut down under cold conditions. Maintenance of the SDM ensures that
g;postuiated reactivity events hﬂ]] not damage the fuel.

;.-SDM requirementsiprovide suff1c1ent reactiVity ‘margin to ensure that
.. ;-acceptable fuel design limits will not be exceeded for normal shutdown
.. ~and anticipated .operational occurrences (A0Os). As such, the SDM
-'defines the degree of.-subcriticality that would be obtained
immediately following .the insertion or scram of all shutdown and
‘control rods, -assuming-that the single: rod .cluster assembly of highest
-5greact1vity worth .is- fu]]y wnthdrawn ETARE

The system design requires that two 1ndependent reactivity control
-- systems be provided,.and that one of these systems be capable of
. maintaining the.core. subcritical under cold conditions. These
requirements are provided by the use of movable control assemblies and
{ ) ..~ . .soluble boric acid-in the Reactor Coolant System (RCS). The Control
... . .+ . ‘Rod System can compensate for the .reactivity effects of the fuel and
-water. temperature changes .accompanying power level changes over the
range from full,load-to-no load. In-addition, the Control Rod System,
. together with the boration system. provides the SDM during power
operation and is capab]e of making the core subcritical rapid]y enough
to prevent exceeding acceptable fuel damage 1imits, assuming that the
. ..rod of :highest -reactivity worth remains fully withdrawn. The soluble
. "boron system can :compensate - for fuel depletion during operation and
a1l xenon burnout reactivity changes and maintain the reactor
. subcr1t1ca1 under cold; conditions
-;};During power operation. SDM contr01 qs ensured by operating with the
" shutdown banks -within,the 1imits of LCO 3.1.5, "Shutdown Bank
- Insertion Limits®, .and- the control- banks w1th1n the 1imits of LCO
" 3.1.6, "Control Bank . Insertion. Limits. . =

¢ geneee d e

PO e A T e

(\_,) ' (continued)
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BASES
BACKGROUND When the unit is in the shutdown and refueling modes, the SDM
(continued) requirements are met by means of adjustments to the RCS boron

concentratiqn.

APPLICABLE SAFETY ANALYSES :

The minimum required SOM is assumed as an 1n1t1a1 condition

in safety analyses. The safety analysis (Ref. 2) establishes an SDM
that ensures specified acceptable fuel design 1imits are not exceeded
for normal operation and AOOs, with the assumption of the highest
worth rod stuck out on scram. For MODE 5, the primary safety analysis:
that re]ies on the SDOM limit is the boron dilution analysis.

The acceptance criteria for the SDM requirements are that specified
acceptable fuel design 1imits are maintained. This is done by
ensuring that:

a. The reactor can be made subcritical from all operating
: conditions, transients, and Design Basis Events;

b.  The reactivity transients associated with postulated accident u
~ ‘conditions ‘are controllable within acceptable 1imits (departure '
from nucleate boiling ratio (DNBR), fuel centerline temperature
- Timits for AOOs, and energy deposition of 225 cal/gm for non-
irradiated fuel and 200 cal/gm for irradiated fuel to satisfy
requirements for the rod ejection accident); and

c.  The reactor will be maintained sufficiently subcritical to
preclude inadvertent criticality in the shutdown condition.

The most 1imiting accident for the SDM requirements is based on a main
steam 1ine break (MSLB), as described in the accident analysis (Ref.
2). The increased steam flow resulting from a pipe break in the main
steam system causes an increased energy removal 'from the affected
steam generator (SG), and consequently the RCS. This results in a
reduction of the reactor coolant temperature. The resultant coolant
shrinkage causes a reduction in pressure.

(continued) \\“i’
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BASES

APPLICABLE SAFETY ANALYSES (continued)

" In the presence of 2 negative moderator temperature coeffiCient this

cooldown causes ‘an-increase in core reactivity. As RCS temperature
decreases the severity of an MSLB decreases until the MODE 5 valiue is

"+ +reached. " The most Tinﬁting MSLB, with respect to potential fuel
P77~ damage before a reactor ‘trip occurs, is a guillotine break of a main
“steam 1ine inside cortainment initiated at the end of core 1ife. The

7 " positive reactivity addition from the moderator temperature decrease
““will terminate when' the affected SG boils dry, thus terminating RCS

k i« A Rod ejectjon::

"> heat removal and cooldown.  Following the MSLB, a post trip return to

power may occur; -however, no fuel damage occurs as a result of the

" -post trip return ‘to’ power, ‘and THERMAL' POWER does not violate the
7»Safety LJmit (SL) requirement of SL 2.1. 1 C

In addition to the 1inﬁt1ng MSLB transient, the SDM requirement must

also protect against:

“'ffef"'_lnadvertent boron di]ution.

~ e

b, A uncontro11ed rod withdrawa] from subcr1tica1 or low power

© condition; T EET e

‘c.  Startup ofpan;inactive reactor coo1ant pump (RCP); and .

“,E:i%J

- Each of these events s discussed be]ow. '

~ *In the boronsdi1ution5ana1ySis,‘the’requiredASDM defines the
. reactivity differénce’between an initial subcritical boron
. concentration and the corresponding critical:-boron concentration.
, “These values,-in conjunction with the configuration of the RCS and the
- . assumed dilution flow rate, directly .affect the results of the
»:analysis.- This event{is most 1imiting at the beginning of core 1ife,

when ‘critical boron’ concentrations-are highest. -
Depending on the system initial conditions and reactivity insertion

rate, the uncontrolled rod withdrawal transient is terminated by
either a high neutron fiux lTevel trip or a overtemperature T

(continued)
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APPLICABLE SAFETY ANALYSES (continued)

trip. In all cases, power level, RCS pressure, linear heat rate, and
the DNBR do not exceed allowable limits.

The startup of an inactive RCP will not result in a "cold water”
criticality, even. if the maximum difference in temperature exists
betweeh{the SG and the core. The maximum positive reactivity addition
that can occur due to an inadvertent RCP start is less than the
minimum required SDM. Startup of an idle RCP cannot, therefore,
produce a return to power from the hot standby condition.

The ejection of a control rod rapidly adds reactivity to the reactor
core, causing both the core power level and heat flux to increase with
corresponding increases in reactor coolant temperatures and pressure.
The ejection of a rod also produces a time dependent redistribution of
core power.

SDM satisfies Criterion 2 of 10 CFR 50.36: Even though it is not

directly observed from the control room, SDM is considered an initial

condition process variable because it is periodically monitored to o
ensure that the unit is operating within the bounds of accident \\;:,
analysis assumptions.

LCO SDM is a core design condition that can be ensured during operation
through control rod positioning (control and shutdown banks) and
through the soluble boron concentration.

The MSLB (Ref. 2) and the boron dilution (Ref. 2) accidents are the
most 1imiting analyses that establish the SDM value of the LCO. For
MSLB accidents, if the LCO is violated, there is a potential to exceed
‘the DNBR 1imit and to exceed 10 CFR 50.67, "Reactor Site Criteria,”
limits (Ref. 3). For the boron dilution accident, if the LCO is
violated, the minimum required time assumed for operator action to
terminate diTution may no longer be applicable.

(continued) i\*:D

INDIAN POINT 3 B. 3.1.1 - 4 Revision 1




Q

O

BASES

. A B 3.1.1

~ L e e et e

APPLICABILITY

In MODE 2 with kegr € 1.0 and in MODES 3, 4,and 5,  the SDM requirements

.are applicable to provide sufficient negative reactivity to meet the
' 'assumptwns of the safety ana]yses discussed above. In MODE 6, the
- shutdown reactwity requirements are given in LCO 3.9.1, "Boron

Concentration.” In MODES 1 and 2, SDM is ensured by complying with
LCO 3.1.5, "Shutdown Bank Insertion Limits," and LCO 3.1.6, Control
Bank Insertion Limits. =

ACTIONS

Al

" If ‘the'SDM requiréments are not met, boration must be initiated

promptly. = A Completion Time of 15 minutes is adequate for an operator
to correctly align.and start the required systems and components. It

- is assumed that borat'ion wﬂ'l be continued untﬂ the SDM requirements

are met.

In the determiriation .of the required combination of boration flow rate
and boron concentration, there is no unique requirement that must be

" satisfied. "Since it’is imperative to raise the boron concentration of
the RCS as soon as’possible; the boron concentration should be a

highly concentrated solution, such as that normally found in the boﬁc

. acid storage tank, or the refueling water storage tank. The operator
shou'ld borate mth the best source ava1'|ab'le for the plant conditions.

SURVETLLANCE REQUIREVENTS '~

. SR_3.1.1.1

In MODES 1 and 2, SDM 1is'verified by observing that the requirements
of 1C0O 3.1.5 and LCO 3.1.6 are met. In the event that a rod is known
to be untrippable, however, ‘SDM verification must account for the

worth of the untrippable rod as well as another rod of maximum worth.

(continued)
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B 3.1.1

SURVEILLANCE REQUIREMENTS (continued)

In MODES 3, 4, and 5, the SDM is verified by pefforming a reactivity
balance calculation, considering the 1isted reactivity effects:

a.  RCS boron concentration;

b.  Control bank position;

c.  RCS average loop temperature;

d. Fuel burnup based on gross thermal energy generation;

e.  Xenon concentration;

f.- Samarium concentration; and

g. Isothermal temperature coefficient (ITC).

Using the ITC accounts for Doppler reactivity in this calculation

because the reactor is subcritical, and the fuel temperature will be
changing at the same rate as the RCS.

The Frequency of 24 hours is based on the generally slow change in

required boron concentration and the low probability of an accident
occurring without the required SDM. This allows time for the operator
to collect the required data, which includes performing a boron
concentration analysis, and complete the calculation.

REFERENCES

1. 10 CFR 50, Appendix A.
2.  FSAR, Chapter 14.
3. 10 CFR 50.67.
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FNay
B 3.2.2

B 3.2 POMER DISTRIBUTION LINITS -~ =

B 3.2. 2 Nuc]ear Entha1py R1se Hot Channe Factor (FNAH)

BASES - .

] r, .
.- PR e
[ O

.I‘$ P4t PR

BACKGROUND

“The purp6Se'of<th1§?LCO'ﬁs to establish 1imits on the power density at
any. point in_the core so that the fuel design criteria are not -

exceeded and the accident . analysis assumptions remain valid. The
design 1imits on local (pellet) and integrated fuel rod peak power

“density are expressed in terms of hot channel factors. Control of the

core :power distribution-with respect to these factors ensures that
Jocal conditions in the fuel rods and coolant channels do not
challenge core integrity at any location during either normal

. operation_or,a;postu?ated accident analyzed in the safety analyses.

.
T - :
e ke iee 7

' FNAH.is defined as\tﬁe ratio of the 1nfegra1 of the Tinear power along

the fuel rod with the highest integrated power to the average

"~1ntegrated fuel rod power. ‘Therefore, FNay is a measure of the

maximum total power produced in a fuel rod.

" Fhan is sensitive to fue1 1oad1ng patterns bank insertion, and fuel
' burnup F"AH typica]]y 1ncreases with control bank insertion and

typ1ca11y ‘decreases . hﬁth fuel burnup

e -
Vit a

ult.FNAH 1s not direct]y measurable but is 1nferred from a power
- distribution map .obtained with the movable incore detector system.

Specifically, the results:of the three dimensional power distribution

map are analyzed by a computer to determine Fau. This factor is
calculated ‘at -1east:every 31 EFPD. However, during power operation,
the global power. distribution is monitored by LCO 3.2.3, "AXIAL FLUX

_DIFFERENCE (AFD),",and LCO 3.2.4, "QUADRANT.:POWER TILT RATIO (QPTR),"
. which address d1rect1y and cont1nuous1y measured process variables.

The COLR providee peaking factor limits that ensure that the design

basis value of the departure from nucleate boiling (DNB) is met for

" normal operation. operat1ona1 transients, and any transient condition

arising from events of moderate frequency.

(continued)
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B 3.2.2
BASES
BACKGROUND The DNB design basis precludes DNB and is met by 1imiting the
(continued) minimum Jocal DNB heat flux ratio to 1.3 using the W3 CHF correlation.

A1l DNB limited transient events are assumed to begin with an FNay
value that satisfies the LCO requirements. Operation outside the LCO
1imits may produce unacceptable consequences if a DNB 1imiting event
occurs. The DNB design basis ensures that there is no overheating of
the fuel that results in possible cladding perforation with the
release of fission products to the reactor coolant.

APPLICABLE SAFETY ANALYSES

Limits on FNai preclude core power distributions that exceed the
following fuel design limits:

a. There must be at least 95% probability at the 95% confidence
level (the 95/95 DNB criterion) that the hottest fuel rod in the

core does not experience a DNB condition;

b. During a large break loss of coolant accident (LOCA), peak
cladding temperature (PCT) must not exceed 2200EF; (;_:)

c. During an ejected rod accident, the energy deposition to the
fuel must not exceed 225 calories/gram for non-irradiated fuel
and 200 calories/gram for irradiated fuel (Ref. 1); and

d. Fuel design 1imits required by GDC 26 (Ref. 2) for the condition
when control rods must be capable of shutting down the reactor
with a minimum required SDM with the highest worth control rod
stuck fully withdrawn. '

For transients that may be DNB 1imited, the Reactor Coolant System
flow and FNan are the core parameters of most importance. The limits
on FNan ensure that the DNB design basis is met for normal operation,
operational transients, and any transients arising from events of
moderate frequency. The DNB design basis is met by 1imiting the
minimum DNBR to the 95/95 DNB criterion of applicable DNB correlation.
This value provides a high degree of assurance that the hottest fuel
rod in the core does not experience a DNB.

(continued) i\;:)
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B 3.2.2

APPLICABLE SAFETY ANALYSES (cont‘inued)

3

: [

. -The:allowable FNAH 'hmt dncreases mth decreasing power level. This

functionality in F¥an is included in the ana'lyses that provide the
Reactor Core Safety Limits (SLs) of SL 2.1.1. Therefore, any DNB

' events in wh1 ch the ca1cu’lat1on of the core 'hmits is modeled

1np11c1t1y use this, var1 ab'le value of FMax in the analyses. Likewise,

‘ ~an trans1ents that may be DNB Timited are assumed to begin with an
. initial. F"AH as a funct1on of. power level: defined by the COLR 1imit

equat'i on.

The LOCA safety ana'lys'ls indi rect'ly models FNan as an input parameter.
The Nuclear Heat Flux’ ‘Hot Channel Factor (FQ(Z)) and the axial peaking
factors are'i nserted di rect'ly into the LOCA' ‘safety analyses that

" verify the acceptabﬂity of the resu'lt'mg peak c'Iadd'ing temperature

(Ref 3)

vy .,ﬁt

“The’ fuel is protected in part b_y Techn'ica'l Specificatwns which

: ensure‘that the initial conditions assumed in the safety and accident
" analyses remain valid. -The following LCOs ensure this: 1C0 3.2.3,

"AXIAL FLUX DIFFERENCE (AFD)," LCO 3.2.4, "QUADRANT POWER TILT RATIO
(QPTR)," LCO 3.1.6, "Control Bank Insertion Limits," LCO 3.2.2,
"Nuclear Enthalpy Rise Hot Channel Factor (F¥a4),” and LCO 3.2.1,
"Heat Flux Hot Channe1 Factor (Fa(z)n."

F"AH and FQ(Z) are’ measured per1odica1’ly using the movable incore
detector system Measurements are generally taken with the core at,
" or near, steady state conditions. Core momtormg and control under
“transient condltions (Condition 1 events) are accomplished by
operating the ‘core mthin the 'hm1ts of the LCOs on AFD, QPTR, and
Bank Insertion L1mits

.':i:“,'

F"AH sat1sf1es Criterion 2 of 10 CFR 50 36

LCO

FNAH shall be maintamed mthm the 'l1m1ts of the relationship
provided in the COLR. '

The FNAH Hmit 1dent1fies ~the cool ant ﬂow channe'l with the maximum
" enthalpy rise. This channel has the least additional heat removal
capability and thus the highest probability for a DNB.

(continued)
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B 3.2.2
BASES { )
LCO The 1imiting value of F¥an . described by the equation contained in
(continued) the COLR, is the design radial peaking factor used in the unit safety

analyses.

A power multiplication factor in this equation includes an additional
margin for higher radial peaking from reduced thermal feedback and
greater control rod insertion at low power levels. The limiting value

of FNay 1s allowed to increase a small amount for every 1% RTP
reduction in THERMAL POWER as specified in the COLR.

APPLICABILITY The FNan Timits must be maintained in MODE 1 to preclude core power
distributions from exceeding the fuel design 1imits for DNBR and PCT.
Applicability in other modes is not required because there is either
insufficient stored energy in the fuel or insufficient energy being
transferred to the coolant to require a 1imit on the distribution of
core power. Specifically, the design bases events that are sensitive

to FNay in other modes (MODES 2 through 5) have significant margin to
DNB, and therefore, there is no need to restrict FNah in these modes.

ACTIONS A.l.l

With FNan exceeding its 1imit, the unit is allowed 4 hours to restore
FNai to within its limits. This restoration may, for example, involve
realigning any misaligned rods or reducing power enough to bring FMay

within its power dependent 1imit. When the FNax 1imit is exceeded,
the DNBR 1imit is not 1ikely violated in steady state operation,
because events that could significantly perturb the FNan value (e.g.,
static control rod misalignment) are considered in the safety
analyses. However, the DNBR 1imit may be violated if a DNB 1imiting
event occurs. Thus, the allowed Completion Time of 4 hours provides
an acceptable time to restore F¥ay to within its limits without
allowing the plant to remain in an unacceptable condition for an
extended period of time.

Condition A is modified by a Note that requires that Required Actions
A.2 and A.3 must be completed whenever Condition A is entered.

(continued) \)
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FNay
B 3.2.2

ACTIONS

A.l.1 (continued)

Thus, if. power 1s not reduced because this Required Action is
comp]eted within the 4 hour time per1od Requ1red Action A.2

':, nevertheless requires another ‘measurement and calculation of FMaH
* within 24 hours in accordance with SR 3.2.2. 1

il;,However Af. power 1s reduced below 50% RTP, Required Action A.3
... -requires that, another deternnnat1on of FNay must be done prior to
= - exceeding 50% RTP,. prior to exceeding 75% RTP, ‘and within 24 hours
.~ .. after reaching or. exceeding 95% .RTP. In addition, Required Action A.2
. . s performed if power .ascension -is de1ayed past 24 hours.

“5
Yook

A.1.2.1 and A.1.2:2 . '35""

lf the value of F"AH 1s not restored to within its specified 1imit
either by adjusting a misaligned rod or by reducing THERMAL POWER, the

.. alternative option. is to’reduce THERMAL POWER to < 50% RTP in

accordance with Required ‘Action A.1.2.1 and reduce the Power Range

~" Neutron Flux—High to # 55%-RTP in accordance with Required Action
“ A.1.2:2. Reducing "THERMAL' POWER to < '50% RTP increases the DNB margin
. .and 'does not 1ikely cause:the DNBR 1imit to be violated in steady

state operation.: ‘The reduction in trip setpoints ensures that

 continuing operation-remains at an acceptable low power level with

adequate DNBR margin. The allowed Completion Time of 4 hours for

~ Required Action A:1:2.1-is consistent with those allowed for in
.~ Required Action A.1:1and provides an acceptable time to reach the

required power level from full power operation without allowing the
plant to remain in an unacceptable condition for an extended period of
time. The Completion Times of 4 hours for Required Actions A.1.1 and
A.1.2.1 are not additive.

| .

.The allowed Combietion“Time of 72vhoors;to reset the trip setpoints

per Required ActionA.1.2.2 recognizes that, once power is reduced,
the safety analysis.assumptions are satisfied and there is no urgent
need to reduce the trip setpoints. This is a sensitive operation that

L may inadvertent]y trip the Reactor Protect1on System

RIS 3-S5

EIR

(continued)
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B 3.2.2
BASES Q
ACTIONS A.2
(continued)

Once the power level has been reduced to < 50% RTP per Required Action
A.1.2.1, an incore flux map (SR 3.2.2.1) must be cbtained and the

measured value of FYan verified not to exceed the allowed 1imit at the
lower power level. The unit is provided 20 additional hours to
perform this task over and above the 4 hours allowed by either Action
A.1.1 or Action A.1.2.1. The Completion Time of 24 hours is
acceptable because of the increase in the DNB margin, which is
obtained at Tower power levels, and the low probability of having a
DNB 1imiting event within this 24 hour period. Additionally,
operating experience has indicated that this Completion Time is
sufficient to obtain the incore flux map, perform the required

calculations, and evaluate FNay -

A.3

Verification that FNan is within its specified 1imits after an out of

1imit occurrence ensures that the cause that led to the FNan exceeding

its 1imit is corrected, and that subsequent operation proceeds within

the LCO Timit. This Action demonstrates that the FNay 1imit is within K\_;)
the LCO 1imits prior to exceeding 50% RTP, again prior to exceeding

75% RTP, and within 24 hours after THERMAL POWER is $ 95% RTP.

This Required Action is modified by a Note that states that THERMAL
POWER does_not have to be reduced prior to performing this Action.

B.1

When Required Actions A.1.1 through A.3 cannot be completed within
their required Completion Times, the plant must be placed in a mode in
which the LCO requirements are not applicable. This is done by
placing the plant in at least MODE 2 within 6 hours. The allowed
Completion Time of 6 hours is reasonable, based on operating
experience regarding the time required to reach MODE 2 from full power
conditions in an orderly manner and without challenging plant systems.

(continued) \)
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B 3.2.2

O BASES

SURVEILLANCE REQUIREMENTS
SR_3.2.2.1

The value of Flay -i.s' determined by using the movable incore detector
system to obtain a flux distribution map. A data reduction computer

program then calculates the maximum value of FNa from the measured
flux distributions. - The measured value of FNai must be multiplied by
1.04 to account for measurement uncertainty before making comparisons

to the FNan 1imit. -

After each refueling, FMsH must be determined in MODE 1 prior to

exceeding 75% RTP. This requirement ensures that FNaw 1imits are met
at the beginning of each fuel cycle. "

The 31 EFPD Frequency is acceptable because the power distribution
changes relatively slowly over this amount of fuel burnup.
Accordingly, this Frequency is short enough that the FNay 1imit cannot
be exceeded for any significant period of operation.

O

REFERENCES 1. FSAR 14.2.6.
2. 10 CFR 50, Appe_ndjx A
3. 10CFR50.46. -

O
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RPS Instrumentation

B 3.3.1
B 3.3 INSTRUMENTATION b
B 3.3.1  Reactor Protection Syster (RPS):Instrumentation
BASES 5
BACKGROUND _: ’ The RPS initiates a unit shutdown. based on the values of selected

' unit parameters, “to protect against violating the core fuel design
1imits and Reactor Coolant System (RCS) pressure boundary during
~_ anticipated operational occurrences (AOOs) and to assist the
1‘5Engineered Safety Features (ESF) Systems 1n mitfgating accidents.

The protection and: ‘monitoring systems have been designed to assure
~ safe operation of the reactor. This is achieved by specifying -
'*”"lfmfting safety system settings (LSSS) 1n terms of parameters
" - directly monitored by the RPS, as well as specifying LCOs on other
reactor system parameters and ‘equipment” performance

" The LSSS, defined’ in’ thfs speciffcat1on as the Allowable Value, in

- conjunction with ‘the: :LCOs, establish the threshold for protective

~fsystem action to prevent exceeding acceptable 1imits during Design

' ~Basis Accidents (DBAs)

~'During AOOS; whfch'are those events"expected to ‘occur one or more
times during the unit 1ife, the acceptable 1imits are:

' 7 1. The Departure’ from Nucleate Boiling Ratio (DNBR) shall be
naintained above the Safety Limit (SL) value to prevent
departure from nuc1eate boiling (DNB)

2. Fue'l center'l'lne me'lt sha‘l'l not occur. and
A i wi

‘ul3. The RCS pressure SL of 2735 psfg shal] not be exceeded.
Operation within the SLs of Specffication 2.0, "Safety Limits (SLs),"”

" also maintains the .above values and assures that offsite dose will be
within the 10 CFR 50 and 10 CFR 50.67 criteria during AOOs.

- (continued)
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B 3.3.1
BASES
BACKGROUND Accidents are events that are analyzed even though they are not
(continued) expected to occur during the unit life. The acceptable 1imit during

accidents is that offsite dose shall be maintained within an

acceptable fraction of 10 CFR 50.67 limits. Different accident |
categories are allowed a different fraction of these 1imits, based on
probability of occurrence. Meeting the acceptable dose limit for an
accident category is considered having acceptable consequences for

that event.

The RPS instrumentation is segmented into four distinct but
interconnected modules as described in FSAR, Chapter 7 (Ref. 1), and
as identified below:

1. Field transmitters or process sensors: provide a measurable
electronic signal based upon the physical characteristics of
the parameter being measured;

2. Signal Process Control and Protection System including Analog
Protection System, Nuclear Instrumentation System (NIS), field
contacts, and protection channels: provides signal
conditioning, bistable setpoint comparison, process algorithm )
actuation, compatible electrical signal output to protection \\:)
system devices, and control board/control room/miscellaneous
indications;

3. RPS automatic initiation relay logic, including input, logic,
: and output: initiates proper unit shutdown in accordance with
the defined logic, which is based on the bistable outputs from
the signal process control and protection system:; and .

4. Reactor trip switchgear, including reactor trip breakers (RTBs)
and bypass breakers: provides the means to interrupt power to
the control rod drive mechanisms (CRDMs) and allows the rod
cluster control assemblies (RCCAs), or "rods," to fall into the
core and shut down the reactor. The bypass breakers allow
testing of the RTBs at power.

(continued) ;\‘:)
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B 3.3.1

BACKGROUND
(continued)

F1e1d Transmitters or Sensors

- To meet the design demands for redundancy and re]iab111ty. more than
- one, and often as ‘many ‘as four, field transmitters or sensors are
* used to measure unit‘parameters. ‘To account for the calibration

- tolerances and instrument drift, which are assumed to occur between
‘calibrations, statistical allowances are provided in the Allowable

Values. - The OPERABILITY of each transmitter or sensor can be

" “evaluated when its“"as found" calibration data are compared against

its documented Allowable Value.

S| gna] Process Con “an Protect1on System

PERATTRAN

ﬂGenera11y. three oF ‘four channe]s of process -control equipment are

used for the signal ‘processing of unit parameters measured by the
field instruments.. The process control equipment provides signal
conditioning, comparab]e output signals for instruments located on
the main control board, and comparison of measured input signals with

" “setpoints estab1ished to ‘ensure that actuation will occur within the

1imits-assumed in‘the '‘accident analyses ‘(Ref. 3). If the measured
value of a unit parameter exceeds the predetermined setpoint, an
output from a bistable is forwarded to the RPS relay logic. Channel
separation is maintained’up to ‘and through the actuation logic.
However, not all’‘unit parameters require four channels of sensor

“measurement and- signa] processing. Some unit parameters provide

" input only to the RPS relay logic, while others provide input to the
- RPS relay logic, the main:control board, the unit computer, and one
- or more control’ systems

Generally, if a parameter is used on]y for input to the protection

“circuits, three channelsiwith a two-out-of-three logic are sufficient

to provide the: required reliability and redundancy. If one channel
fails in a direction that would not result in a partial Function

" 'trip, ‘the Function'is sti11 OPERABLE with -a two-out-of-two logic. If

one ‘channel fails, such:that a partial Function trip occurs, a trip

‘will not:occur-andithe Funct1on isisti11 OPERABLE with a
- one-out-of-two 1ogic.-v'7

Generally, if a parameter 1s used for input to the RPS relay logic
and a control function, four channels with a two-out-of-four logic

(continued)
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B 3.3.1

BASES
BACKGROUND are sufficient to provide the required reliability and redundancy.
(continued) The circuit must be able to withstand both an input failure to the

control system, which may then require the protection function
actuation, and a single failure in the other channels providing the
protection function actuation. Again, a single failure will neither
cause nor prevent the protection function actuation. These
requirements are described in IEEE-279-1968 (Ref. 4). The actual
number of channels required for each unit parameter is specified in
Reference 1 and discussed later in these Technical Specification
Bases.

Two logic channels are required to ensure no single random failure of
a logic channel will disable the RPS. The logic channels are
designed such that testing required while the reactor is at power may
be accomplished without causing trip.

Trip Setpoints and Allowable Values

The following describes the relationship between the safety 1imit,
analytical 1imit, allowable value and channel component calibration
acceptance criteria:

a. A Safety Limit (SL) is a 1imit on the combination of THERMAL \\-‘)
POWER, RCS highest loop average temperature, and RCS pressure
needed to protect the integrity of physical barriers that guard
against the uncontrolled release of radiocactivity (i.e., fuel,
fuel cladding, RCS pressure boundary and containment). The
safety 1imits are identified in Technical Specification 2.0,
Safety Limits (SLs).

b.  An Apalytical Limit (AL) is the trip actuation point used as an
input to the accident analyses presented in FSAR, Chapter 14
(Ref. 3). Analytical limits are developed from event analyses
models which consider parameters such as process delays, rod
insertion times, reactivity changes, instrument response times,
etc. An analytical limit for a trip actuation point is
established at a point that will ensure that a Safety Limit
(SL) is not exceeded.

(continued) \\_;)
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B 3.3.1

BACKGROUND  :

" (continued) . -

c. . ‘An'Allowable:Value '(AV) is the limiting actuation point for

the entire channel of aitrip function that will ensure, ‘within

* the required level of ‘confidence, that ‘sufficient allocation

- " exists :between this actual trip function actuation point and

*"the analytical -1imit. The Allowable Value is more conservative

_ than the ‘Analytical ‘Limit to account for instrument
uncertainties 'that either are not present or are not measured

- during periodic testing.. Channel uncertainties that either are
not .present -or-are not measured during periodic testing may
include design basis accident temperature and radiation effects
(Ref. 5) or process dependent effects. The channel allowable
value for each RPS function is controlled by Technical

- Specifications -and is listed in Table 3. 3 1-1, Reactor

- Protection System Instrumentation

;'.«.,~ »\ -;,

d.: Ca]ibration acceptance criteri are estab]ished by plant

-..administrative:programs for the components of a channel (i.e.,
required sensor, alarm, interlock, display, and trip function).
- The calibration acceptance criteria are established to ensure,
within the required level of confidence, that the Allowable

- Value for the:entire channe] will not be exceeded during the
calibration: 1nterva1 ‘

A description of the methodo]ogy used to ca]cu]ate the channel

» - allowable values and ca]ibrat1on acceptance criteria is provided in

References 6 and 8

", -

“:Setpoints in accordance with the A]]owab1e Va]ue ensure that SLs are

not violated during AOOs (and that the consequences of DBAs will be
acceptable, providing the unit is operated from within the LCOs at

~ the onset of the A00'or- DBA and the equipment functions as designed).

N Bom
PR i

- Each channe] of the’ re1ay 1091c protection system can be tested on
.. line to verify ‘that:the.signal or setpoint accuracy is within the
.- specified allowance.requirements of calculations performed in
. - accordance with Reference 6 that are based.on analytical 1imits
- consistent with Reference 3. Once a designated channel is taken out
~ of service for testing; a: s1mu1ated s1gna1 1s 1n3ected in place of

the field -instrument:signal.’

(continued)
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BASES
BACKGROUND The process equipment for the channel in test is then tested,
(continued) verified, and calibrated. SRs for the channels are specified in the

SRs section. The Allowable Values listed in Table 3.3.1-1 and the
Trip Setpoints calculated to ensure that Allowable Values are not
exceeded during the calibration interval are based on the methodology
described in Reference 6, which incorporates all of the known
uncertainties applicable for each channel. Al1 field sensors and
signal processing equipment for these channels are assumed to operate
within the allowances of these uncertainty magnitudes.

Relay lLogic Protection System

Relay logic is used for the decision logic processing of outputs from
the signal processing equipment bistables. To meet the redundancy
requirements, two trains of relay logic, each performing the same
functions, are provided. If one train is taken out of service for
maintenance or test purposes, the second train will provide reactor
trip and/or ESF actuation for the unit. If both trains are taken out
of service or placed in test, a reactor trip will result. Each train
is packaged in its own cabinet for physical and electrical separation
to satisfy separation and independence requirements. The system has
been designed to trip in the event of a loss of power, directing the
unit to a safe shutdown condition.

The relay logic performs the decision logic for actuating a reactor
trip or ESF actuation, generates the electrical output signal that
will initiate the required trip or actuation, and provides the
status, permissive, and annunciator output signals to the control
room.

The bistable outputs from the signal processing equipment are sensed
by the relay logic equipment and combined into logic matrices that
represent combinations indicative of various unit upset and accident
transients. If a required logic matrix combination is completed, the
system will initiate a reactor trip or send actuation signals via
master and slave relays to those. components whose aggregate Function
best serves to alleviate the condition and restore the unit to a safe
condition. Examples are given in the Applicable Safety Analyses,
LCO, and Applicability sections of this Bases.

(continued)
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BACKGROUND Reactor Trip Breaker
- (continued)

The RTBs are 1n the e1ectr1ca1 power supp]y ‘1ine from the control rod
drive motor generator set’power supply to the CRDMs. Opening of the
RTBs interrupts power to the CRDMs, which allows the shutdown rods

-1 and control rods to fall into the core by gravity. Each RTB is

- equipped with a bypass breaker to allow test1ng of the RTB while the
~unit is at power.':During normal operation the output from the
‘reactor protection system is a voltage signal that energizes the

undervoltage coils in'the RTBs and bypass breakers, if in use. When

. the required logic matrix combination is completed, the reactor
" protection system output voltage signal is removed, the undervoltage

coils are de-energized, the breaker trip lever is actuated by the

_ de-energized undervoltage.coil, and the RTBs and bypass breakers are

tripped open. This allows the shutdown rods and control rods to fall
into the core. In'addition to the de-energization:of ‘the = ~ -
undervoltage coils, each breaker is also equipped with a shunt trip

. device that is énergized to trip the breaker open upon receipt of a
- reactor trip signal from the reactor protection system. Either the
" undervoltage coil or‘the shunt trip mechanism is sufficient by

itself, thus providing a diverse trip mechanism.

‘There are two reactor’trip breakers in series so that opening either
~ will interrupt power to the control rod drive mechanisms (CRDMs) and
‘allow the rod cluster control assemblies (RCCAs), or "rods,” to fall
- into the core and:shut ‘down the reactor. Each reactor trip breaker
- has a parallel reactor trip bypass breaker that is normally open.
.~ This feature allows testing of the reactor trip breakers at power. A
.~ trip signal from RPS.logic train A will trip reactor trip breaker A
- and reactor trip bypass breaker B; and, a trip 'signal from logic
-train B will trip reactor trip breaker B-and ‘reactor trip bypass

breaker A." During normal operation, both reactor trip breakers are
closed and both reactor trip bypass breakers are open. An interlock

. trips.both reactor :trip bypass breakers if an attempt is made to
close a reactor trip bypass breaker when the other reactor trip

bypass breaker 1s aTready c1osed

A trip breaker train consists of both the reactor trip breaker and
reactor trip bypass breaker associated with a single RPS Togic train

if the breaker is racked in, closed, and capable of supplying power

(continued)
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BASES
BACKGROUND to the CRD System. Thus, the train consists of the main breaker; or,
(continued) the main breaker and bypass breaker associated with this same RPS

logic train if both the breaker and bypass are racked in, closed, and
capable of supplying power to the CRD System.

The RPS decision logic Functions are described in the functional
diagrams included in Reference 2. In addition to the reactor
protection and ESFAS trips, the various "permissive interlocks™ that
are associated with unit conditions are also described.

When any one RPS train is taken out of service for testing, the other
train is capable of providing unit monitoring and protection until
the testing has been completed.

APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY

The RPS functions to maintain the Safety Limits (SLs) during all
Abnormal Operating Occurrences (A00s) and mitigates the consequences
of DBAs in all MODES in which the Rod Control system is capable of
rod withdrawal and one or more rods not fully inserted.

Each of the analyzed accidents and transients can be detected by one
or more RPS Functions. The accident analysis described in

Reference 3 takes credit for most RPS trip Functions. RPS trip
Functions not specifically credited in the accident analysis are
qualitatively credited in the safety analysis and the NRC staff
approved licensing basis. These RPS trip Functions may provide
protection for conditions that do not require dynamic transient
analysis to demonstrate Function performance. They may also serve as
backups to RPS trip Functions that were credited in the accident
analysis.

The LCO requires all instrumentation performing an RPS Function,
listed in Table 3.3.1-1 in the accompanying LCO, to be OPERABLE.
Failure of any instrument renders the affected channel(s) inoperable
and reduces the reliability of the affected Functions.

(continued)
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APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (contdnued)

"below.

The LCO generally. requires ‘OPERABILITY of four or three channels in
each 1nstrumentat10n Function, two channels of Manual Reactor Trip,

‘and two trains in each.Automatic Trip Logic Function. Generally, four

OPERABLE 1nstrumentation channels in a two-out-of-four configuration

. are required when one.RPS channel is also used as a control system
... input. Iso]ation amp]ifiers prevent a.control system failure from
. affecting the- protection system (Ref..1). This configuration
. .accounts for the: possibility of the shared channel failing in such a
. manner. ‘that it creates a transient that:requires RPS action. In this

case, . the RPS wi11 sti]] provide protection, even with random failure
of one of .the other :three protection channels. Three OPERABLE
1nstrumentat10n channe]s in.a two-out- -of-three configuration are
generally. required when-there is no potentia1 for.control system and

.",protection system; 1nteract10n that could simultaneously create a need

for RPS.trip and disable. one RPS channel. The two-out-of-three and

" two-out-of- four configurat1ons allow one channel to be tripped during
. maintenance. or. testing ‘without causing a reactor trip. Specific

except1ons to the. ‘above genera1 ph11osophy exist and are discussed

S

uReactor Protect o S st Function

The safety ana]yses and OPERABILITY requirements applicable to each
RPS Function are discussed below:

1% ‘-

) i;: ~ Manua) Reectgn 1 jo‘hdld

‘The Manua] Reactor Trip ensures that the control room operator
" can 1n1tiate a.reactor trip at any time by using either of two
reactor tr1p push buttons in the contro1 room. A Manual
. .Reactor’ Tr1p accomp]ishes the same results as any one of the
" automatic trip Functfons. It is used by the reactor operator
: .to shut’ down the reactor whenever any parameter is rapidly
trending toward 1ts Trip Setpo1nt. .

The LCO requires two Manual Reactor Trip channels to be

OPERABLE. Each channel is controlled by a manual reactor trip
push button. Each channel activates the reactor trip breaker

e » - - (continued)
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APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)

in both trains. Two independent channels are required to be
OPERABLE so that no single random failure will disable the
Manual Reactor Trip Function.

In MODE 1 or 2, manual initiation of a reactor trip must be
OPERABLE. These are the MODES in which the shutdown rods
and/or control rods are partially or fully withdrawn from the
core. In MODE 3, 4, or 5, the manual initiation Function must
also be OPERABLE if one or more shutdown rods or control rods
are withdrawn or the Rod Control System is capable of
withdrawing the shutdown rods or the control rods. In this
condition, inadvertent control rod withdrawal is possible. In
MODE 3, 4, or 5, manual initiation of a reactor trip does not
have to be OPERABLE if the Rod Control System is not capable of
withdrawing the shutdown rods or control rods and if all rods
are fully inserted. 1If the rods cannot be withdrawn from the
core, or all of the rods are inserted there is no need to be
able to trip the reactor. In MODE 6, neither the shutdown rods
nor the control rods are permitted to be withdrawn and the
CRDMs are disconnected from the control rods and shutdown rods. . )
Therefore, the manual initiation Function is not required.

2. Power Range Neutron Flux

The NIS power range detectors are located external to the
reactor vessel and measure neutrons leaking from the core. The
NIS power range detectors provide input to the Rod Control
System and Turbine Control System. Four channels of NIS are
required because the actuation logic must be able to withstand
an input failure to the control system which may then require
the protection function actuation and a single failure in the
other three channels providing the protection function
actuation. Note that this Function also provides a signal to
prevent automatic and manual rod withdrawal prior to initiating
a reactor trip.

(continued) )
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APPLICABLE SAFETY ANALYSES LCO and APPLICABILITY (continued)

Limiting further rod w1thdrawa1 may terminate the transient and
e]iminate the need to trip the reactor.

i

“a. Power Range-Neutron Flux-High

-The PoneriRénge Neutron FIUX"H]Qh trip Function ensures

R

”during power operations. These can be caused by rod
| withdrawa] or reductions in RCS temperature.

. The LCO requires all four of the Power Range Neutron Flux
" —~High ‘channels to be OPERABLE. These channels are
"considered OPERABLE during required Surveillance tests
that require {nsertion of a test signal 1f the channel
remains untripped ‘and capable of tripping due to an
,1ncreasing neutron flux signal. During MODE 2 Physics
T - Tests, on1y 3 channels are required because the output
(:ﬂ;h ' o o T from one detector is used for test instrumentation.

7i“ln MODE 1 ‘or 2, when a positive reactivity excursion could
. oceur,” the ‘Power Range Neutron Flux—High trip must be
_OPERABLE “This ‘Function will terminate the reactivity
. excursion ‘and 'shut down the reactor prior to reaching a
" power 'Tevel that ‘could damage the fuel. In MODE 3, 4, 5,
~ or 6, the'NIS power range detectors cannot detect neutron
levels in-this range. ' In these MODES, the Power Range
Neutron Flux—High does not have to be OPERABLE because
7 the’ power range ‘are extremely unlikely. Other RPS
«’Functions and administrative controls provide protection
“against’ reactivity additions when in MODE 3, 4, 5, or 6.

(\_;) : . R TPy ___(continued)
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APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)

The Power Range Neutron Flux-High Allowable Value and Trip
Setpoint are in accordance with Consolidated Edison
Company of New York, Inc. Indian Point Nuclear Generating
Station Unit No. 3 Plant Manual Volume VI: Precautions,
Limitations, and Setpoints, March 1975 (Ref. 8).

b. Power Range Neutro ux-

The LCO requirement for the Power Range Neutron Flux—Low
trip Function ensures that protection is provided against
a positive reactivity excursion from low power or
subcritical conditions.

The LCO requires all four of the Power Range Neutron Flux
~Low channels to be OPERABLE. During MODE 2 Physics
Tests, only 3 channels are required because the output
from one detector is used for test instrumentation.

In MODE 1, below the Power Range Neutron Flux (P-10

setpoint), and in MODE 2, the Power Range Neutron Flux— :
Low trip must be OPERABLE. This Function may be manually J
blocked by the operator when two out of four power range

channels are greater than approximately 10% RTP (P-10

setpoint). This Function is automatically unblocked when

three out of four power range channels are below the P-10
setpoint. Above the P-10 setpoint, positive reactivity

additions are mitigated by the Power Range Neutron Flux—

High trip Function.

In MODE 3, 4, 5, or 6, the Power Range Neutron Flux—Low
trip Function does not have to be OPERABLE because the

reactor is shut down and the NIS power range detectors
cannot detect neutron levels in this range. Other RPS

(continued) \\:)
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APPLICABLE SAFETY ANALYSES, :LCO, -and APPLICABILITY (continued) "

5 - trip Functions and administrative controls provide
protection against positive reactivity additions or power
excursions in MODE 3, 4, 5, or 6.

The Power Range Neutron F1ux Low Allowable Value and Trip
- Setpoint are in accordance with Consolidated Edison
.=+ Company.of New.York, Inc. - Indian Point Nuclear Generating
-+ . Station:Unit No. 3 Plant Manual Volume VI: Precautions,
- Az-Limitations and Setpoints, March 1975 (Ref. 8).

1ntermediate ‘Range Neutron Flux -

. The Intermediate Range Neutron F]ux trip Function ensures that
protection is .provided against an uncontrolled RCCA bank rod
withdrawal accident from a subcritical condition during

~ startup... This trip Function provides redundant protection to
. the, Power Range :Neutron Flux—Low Setpoint trip Function.
~ -Therefore, . only. one, of the two channels of Intermediate Range
- Neutron Flux is. Required to be OPERABLE in the Applicable
... .. ... .MODES. Either of .the two channels can be used to satisfy this
i<:::§ ¥ .. . +. - .requirement. . The NIS intermediate range detectors are located
S external to. the reactor vessel and measure neutrons leaking
. from the core.;\The NIS intermediate range detectors do not
: prov1de any input to control systems. Note that this Function
. also provides:a- signa] to prevent automatic and manual rod
, . withdrawal prior to- initiating a reactor trip. Limiting
. further rod withdrawal may terminate the transient and
- eliminate, the need to trip the reactor.

. The LCO requires one channe] of Intermediate Range Neutron Flux
. to be OPERABLE: -One OPERABLE channel is sufficient to provide

"redundant protection to the Power Range Neutron Flux—Low
Setpoint trip. Function.

( ) : L (continued)
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APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)

Table 3.3.1-1 identifies the Technical Specification Allowable
Value for this trip function as not applicable (NA) because LCO
3.3.1, Function 2.b, Power Range Neutron Flux-Low, is used to
bound the analysis for an uncontrolled control rod assembly
withdrawal from a subcritical condition. The surveillance
acceptance criterion used for this function is <28% RTP. This
value was established based on Indian Point Nuclear Generating
Station Unit No. 3 Plant Manual Volume VI: Precautions,
Limitations, and Setpoints, March 1975, (Ref. 8).

Because this trip Function is important only during startup,
there is generally no need to disable channels for testing
while the Function is required to be OPERABLE. Therefore, a
third channel is unnecessary.

The Intermediate Range Neutron Flux trip must be OPERABLE 1in
MODE 1 below the P-10 setpoint, and in MODE 2 above the P-6
setpoint, when there is a potential for an uncontrolled RCCA
bank rod withdrawal accident during reactor startup. Above the
P-10 setpoint, the Power Range Neutron Flux—High Setpoint trip
provides core protection for a rod withdrawal accident. In \_;)
MODE 2, below the P-6 setpoint, the source Range Neutron Flux
Trip provides backup core protection for reactivity accidents.
In MODE 3, 4, or 5, the Intermediate Range Neutron Flux trip
does not have to be OPERABLE because the control rods must be
fully inserted and only the shutdown rods may be withdrawn.
The reactor cannot be started up in this condition. The core
also has the required SDM to mitigate the consequences of a
positive reactivity addition accident. In MODE 6, all rods are
fully inserted and the core has a required increased SDM.
Also, the NIS intermediate range detectors cannot detect
neutron levels present in this MODE.

(continued) ~\~:)
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APPLICABLE SAFETY ANALYSES LCO and APPLICABILITY (continued)

g

4 S0 ree Rarig '\""b _Flux

“The *LCO requirement for the Source Range Neutron Flux trip
! Function ensures that protection is provided against an
- uncontrolled 'RCCA bank rod withdrawal accident from a

subcr1t1ca1 ‘condition during startup This trip Function
prov1des redundant’ protect1on to the Power Range Neutron Flux—

" Low trip Function.  Therefore, on]y ‘one of the two channels of
Source Range Neutron Flux is required to be OPERABLE in the
App11cab1e MODES Either of the two channels can be used to
satisfy this requirement “In MODES 3, 4, and 5, administrative
controls also prevent the uncontrolled withdrawal of rods. The

. NIS source range (detectors are Tocated external to the reactor
vesse1 and neasure 'neutrons leaking from the core. The NIS
source range detectors do not prov1de any inputs to control
systems. The source range trip is the only RPS automatic

~ protection function required in MODES 3, 4, and 5 when rods are

" capable of withdrawaI ,or one or more rods are not fully
inserted.

‘(\‘;} The LCO requires one channel of Source Range Neutron
Flux to be OPERABLE. A One OPERABLE channel is sufficient to
provide redundant protection to the Power Range Neutron Flux—
'Low Setpoint trip Function

' Tab]e 3.3.1-1" 1dent1f1es the Technical Specification Allowable
Value for this’ trip function as not applicable (NA) because LCO
-~ 3.3.1, ‘Function 2.b,- Power Range Neutron Flux-Low, is used to
“-bound the analysis for an uncontrolled control rod assembly
" withdrawal‘from a subcritical condition. The surveillance
'acceptance criterion used for this function is <6.0 E+5 counts
per second R

<;~;) . (continued)
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APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)

The Source Range Neutron Flux Function provides protection for
control rod withdrawal from subcritical. The Function also
provides visual neutron flux indication in the control room.

In MODE 2 when below the P-6 setpoint and in MODES 3, 4, and 5,
when there is a potential for an uncontrolled RCCA bank
withdrawal accident, the Source Range Neutron Flux trip must be
OPERABLE. Above the P-6 setpoint, the Intermediate Range
Neutron Flux trip and the Power Range Neutron Flux—Low trip
will provide core protection for reactivity accidents. Above
the P-6 setpoint, the NIS source range detectors are
de-energized.

In MODEs 3, 4, and 5 with all rods fully inserted and the Rod
Control System not capable of rod withdrawal, and in MODE 6,
the outputs of this function to the RPS logic are not required
to be OPERABLE. The requirements for the NIS source range
detectors in MODE 6 are addressed in LCO 3.9.2, "Nuclear
Instrumentation.”

Overtemperature AT

The Overtemperature AT trip Function is provided to ensure that
the design 1imit DNBR is met. This trip Function also limits
the range over which the Overpower AT trip Function must
provide protection. The inputs to the Overtemperature AT trip
include pressure, coolant temperature, axial power
distribution, and reactor power as indicated by loop AT
assuming full reactor coolant flow. Protection from violating
the DNBR Timit is assured for those transients that are slow
with respect to delays from the core to the measurement system.
The Overtemperature AT trip Function uses each loop's AT as a
measure of reactor power and is compared with a setpoint that
is automatically varied with the following parameters:

. reactor coolant average temperature—the Trip Setpoint is
varied to correct for changes in coolant density and
specific heat capacity with changes in coolant
temperature;

(continued)
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APPLICABLE SAFETY ANALYSES, LCO and APPLICABILITY (continued)

. pressurizer pressure—the Trip Setpoint s var1ed to
correct for changes in system pressure; and

° axia] power distr1bution-f(A1) the Trip Setpoint is
‘ varied to. -acéount for imbalances in the axial power
dlstribution as detected by the NIS upper and lower power

_ range detectors If axial peaks are greater than the

. 'Technical’ Specification T1imit, as indicated by the
_ difference between the upper and lower NIS power range

.:‘detectors the Trip Setpoint is reduced in accordance with
_ Note 1 of TabIe 3. 3.1- 1.

‘ Dynamic compensation is -included. for system piping delays from
the core to the temperature measurement system.

The Overtemperature AT trlp Function is calculated for each
Toop as described in Note 1 of Table 3.3.1-1. Trip occurs if
Overtemperature AT is indicated in two Jloops. The
pressure and temperature'signals are used for other control
. functions. Therefore, the actuation logit is designed to
A\'¢I " ‘withstand an 1nput fai]ure to ‘the control system, which may
77 then require ‘the’ protect1on function actuation, and a single

failure ‘in the other channe1s providing the protection function
actuation. "V 7 -

The LCO requires a]l ‘four ‘charinels ‘of the Overtemperature AT
" trip Function’to be OPERABLE. ‘Note that the Overtemperature AT
‘ Function receives input from channels shared with other RPS
* Functions. Fai]ures that affect muitiple Functions require
"entry 1nto the Cohditions app11cab1e to all affected Functions.

“In MODE 1 or 2, the Overtemperature AI trip must be OPERABLE to
prevent ‘DNB. ~*In MODE 3, 4, 5, or 6, this trip Function does
not have to be OPERABLE because the reactor is not operating
‘and there is’ 1nsuff1cient heat production to be concerned about
DNB R

P BN N

. (continued)
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APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)

Overpower AT

The Overpower AT trip Function ensures that protection is
provided to ensure the integrity of the fuel (i.e., no fuel
pellet melting and less than 1% cladding strain) under all
possible overpower conditions. This trip Function also limits
the required range of the Overtemperature AT trip Function and
provides a backup to the Power Range Neutron Flux—High Setpoint
trip. The Overpower AT trip Function ensures that the
allowable heat generation rate (kW/ft) of the fuel is not
exceeded. It uses the AT of each loop as a measure of reactor
power with a setpoint that is automatically varied with the
following parameters:

. reactor coolant average temperature—the Trip Setpoint is
varied to correct for changes in coolant density and
specific heat capacity with changes in coolant
temperature; and

. rate of change of reactor coolant average
temperature—including a constant determined by dynamic
considerations that provides compensation for the delays
between the core and the temperature measurement system.

The Overpower AT trip Function is calculated for each loop as
per Note 2 of Table 3.3.1-1. Trip occurs if Overpower AT is
indicated in two loops. The temperature signals are used for
other control functions. Therefore, the actuation logic is
designed to withstand an input failure to the control system,
which may then require the protection function actuation and a
single failure in the remaining channels providing the
protection function actuation.

The LCO requires four channels of the Overpower AT trip
Function to be OPERABLE. Note that the Overpower AT trip
Function receives input from channels shared with other RPS
Functions. Failures that affect multiple Functions require
entry into the Conditions applicable to all affected Functions.

(continued)
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APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)

In MODE 1 'or‘2; the Overpower AT trip Function must be
OPERABLE. These are the only times that enough heat is
generated in the fuel to be concerned about the heat generation
___rates and overheating of the fuel. In MODE 3, 4, 5, or 6, this
“"trip Function does not have to be OPERABLE because the reactor
is not- operating and there is insufficient heat production to
be concerned about fuel overheating and fuel damage.

S S Eressurize[ Eressure

~ The same sensors _provide input to the Pressurizer Pressure—High
“and —Llow trips and the Overtemperature AT trip. The
" Pressurizer Pressure ‘channels are also used to provide input to
the Pressurizer ‘Pressure Control System. Therefore, the
actuation® 1og1c is des1gned ‘to withstand an input failure to
" the control’ system ‘which may then require the protection
" function actuation, and a single failure in the other channels
. providing the protection function actuation. Note that the
4 ‘3 7 " plant'design’and this LCO require 4 channels for the
'K\‘z‘ 7 Pressurizer Pressure—Low trips but requires only 3 channels of
" Pressurizer Pressure-—High This difference recognizes the role
of pressurizer code safety va]ves in response to a high
pressure condition '

- a. Press zer essure Low

~ The Pressurizer Pressure—Low trip Function ensures that
protection 1s provided against violating the DNBR 1imit
i‘due to 1ow pressure ' '

The LCO requires four channels of Pressurizer Pressure~
Low to be OPERABLE.

In MODE 1, when DNB is a major concern, the Pressurizer
Pressure—Low trip must be OPERABLE. This trip Function
is automatically enabled on increasing power by the P-7
interlock (NIS power range P-10 or turbine first stage
pressure greater than approximately 10% of full power
equivalent). On decreasing power, this trip Function is
automatically blocked below P-7. Below the P-7 setpoint,
no conceivable power distributions can occur that would
cause DNB concerns.

(\_:) ' e : . (continued)
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APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)

b. Pressurizer Pressure-High

The Pressurizer Pressure—High trip Function ensures that
protection is provided against overpressurizing the RCS.
This trip Function operates in conjunction with the
pressurizer relief and safety valves to prevent RCS
overpressure conditions.

The LCO requires three channels of the Pressurizer
Pressure—High to be OPERABLE.

The Pressurizer Pressure—High Allowable Value is selected
to be below the pressurizer safety valve actuation
pressure and above the power operated relief valve (PORV)
setting. This setting minimizes challenges to safety
valves while avoiding unnecessary reactor trip for those
pressure increases that can be controlled by the PORVs.

be OPERABLE to help prevent RCS overpressurization and
minimize challenges to the safety valves. In MODE 3, 4,
5, or 6, the Pressurizer Pressure—High trip Function does
not have to be OPERABLE because transients that could
cause an overpressure condition will be slow to occur.
Therefore, the operator will have sufficient time to
evaluate unit conditions and take corrective actions.
Additionally, low temperature overpressure protection
systems provide overpressure protection when RCS
temperature is less than the LTOP arming temperature
specified in LCO 3.4.12, Low Temperature Overpressure
Protection (LTOP).

In MODE 1 or 2, the Pressurizer Pressure—High trip must _\-:)

(continued) ‘\_;)
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Pressurizer Water level-High

The Pressurizer Water Level—High trip Function provides a

backup signal for the Pressurizer Pressure—High trip and also

- provides protection against water relief through the
" pressurizer ‘safety valves. These valves are designed to pass

steam in order to achieve their design energy removal rate. A

" ‘reactor trip s actuated prior to the pressurizer becoming

water solid. "“The LCO requires three channels of Pressurizer

< Water Level—High to be ‘OPERABLE. The pressurizer level

channels are‘usedas input to the Pressurizer Level Control

- System. A fourth channel is not required to address

control/protection interaction concerns because the level

" channels do not'actuate the safety valves, and the high
= pressure reactor trip is'set below the safety valve setting.
~Therefore,:with the sTow rate of charging available, pressure

overshoot:dueito -level channel failure cannot cause the safety
valve to 1ift before reactor high pressure trip.

In MODE 1,°when there is a potential for overfilling the

'pressurizer, the Pressurizer Water Level—High trip must be

OPERABLE.. This:trip Function is automatically enabled on

-Increasing power by the P-7 interlock.

: Oh decreasfﬁé ﬁowef; this‘trfp Function is automatically

blocked below P-7. 'Below the P-7 setpoint, transients that
could raise the pressurizer water level will be slow and the
operator will have sufficient time to evaluate unit conditions
and take -corrective actions.

[T
L

(continued)

INDIAN POINT 3

B:3.3.1~21 Revision 2



BASES

RPS Instrumentation
B 3.3.1

9,

APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)

9. Reactor Coolant Flow-low

a.

Reactor Coolant Flow-lLow (Single lLoop)

The Reactor Coolant Flow—Low (Single Loop) trip Function
ensures that protection is provided against violating the
DNBR 1imit due to Tow flow in one or more RCS loops, while
avoiding reactor trips due to normal variations in loop
flow. Above the P-8 setpoint, a loss of flow in any RCS
Toop will actuate a reactor trip. Each RCS loop has three
flow detectors to monitor flow. The flow signals are not
used for any control system input.

The LCO requires three Reactor Coolant Flow—Low

channels per RCS loop to be OPERABLE in MODE 1 above P-8.
Each reactor coolant loop is considered to be a separate
function. Therefore, separate condition entry is allowed
for each loop.

In MODE 1 above the P-8 setpoint, a loss of flow in one =\‘;)
RCS Toop could result in DNB conditions in the core. In

MODE 1 below the P-8 setpoint, a loss of flow in two or

more loops is required to actuate a reactor trip

(Function 9.b) because of the lower power level and the

greater margin to the design limit DNBR.

Reactor Coolant Flow-Low (Two Loops)

The Reactor Coolant Flow—Low (Two Loops) trip Function
ensures that protection is provided against violating the
DNBR 1imit due to low flow in two or more RCS loops while
avoiding reactor trips due to normal variations in loop
flow.

Above the P-7 setpoint and below the P-8 setpoint, a loss
of flow in two or more loops will initiate a reactor trip.
Each loop has three flow detectors to monitor flow. The
flow signals are not used for any control system input.

INDIAN POINT 3
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The LCO requires three Reactor Coolant Flow—Low channels

~per loop to:be OPERABLE.” Each reactor coolant loop is

considered to'be a separate function. Therefore, separate

R ,condition entry 1s a]]owed for each loop.

e In MODE 1 above the P-7 setpo1nt and below the P-8

T od.

... :setpoint;!the Reactor Coolant Flow—Low (Two Loops) trip
7 must be OPERABLE. : Below the P-7 setpoint, all reactor
5. trips.on:low flow are automatically blocked since no

-7 conceivable:power distributions could occur that would

cause a DNB concern at this low power level. Above the
P-7 setpoint, the reactor trip on low flow in two or more

: . 'RCS -Toops 'is :automatically enabled. Above the P-8
. .setpoint, a:loss.of flow in any one loop (Function 9.a)
- will actuate 'a reactor.trip because of the higher power

level ‘and:the-reduced margin to the design 1imit DNBR.

Reactor Coo1§nt PgmgigRCP) Breaker Position

"-'f

- Both RCP Breaker Posit1on trip Functions operate to anticipate
‘the Reactor Coolant Flow—Low trips to avoid RCS heatup that
would occur before the Tow f1ow trip actuates.

Pt oS
Reactor Coo1ant Pu Breaker Position (Sin e

Loog)

The RCP Breaker Pos1tion (S1ng1e Loop) trip Function
- ensures :that protection is provided against violating the

~.f=DNBR 1imit «due to.a loss of flow in one RCS loop. The

- . position:of each RCP breaker is monitored. If one RCP
- _breakeris:open above the P-8 setpoint, a reactor trip is

dnitiated. - This trip Function will generate a reactor

. trip before the Reactor.Coolant Flow—Low (Single Loop)

Trip:Setpoint is reached. -

dedanmtdlool

(continued)
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The LCO requires one RCP Breaker Position channel per RCP
to be OPERABLE. One OPERABLE channel is sufficient for
this trip Function because the RCS Flow—Low trip alone
provides sufficient protection of unit SLs for loss of
flow events. The RCP Breaker Position trip serves only to
anticipate the low flow trip, minimizing the thermal
transient associated with loss of a pump. Each reactor
coolant Toop is considered to be a separate function.
Therefore, separate condition entry is allowed for each
Toop.

This Function measures only the discrete position (open or
closed) of the RCP breaker, using a position switch.
Therefore, the Function has no adjustable trip setpoint
with which to associate an LSSS.

In MODE 1 above the P-8 setpoint, when a loss of flow in

any RCS loop could result in DNB conditions in the core,

the RCP Breaker Position (Single Loop) trip must be

OPERABLE. 1In MODE 1 below the P-8 setpoint, a loss of J
flow in two or more loops (Function 10.b) is required to

actuate a reactor trip because of the lower power level

and the greater margin to the design 1imit DNBR.

b. Reactor Coolant Pump Breaker Position (Two lLoops

The RCP Breaker Position (Two Loops) trip Function ensures
that protection is provided against violating the DNBR
limit due to a loss of flow in two or more RCS loops. The
position of each RCP breaker is monitored. Above the P-7
setpoint a loss of flow in two or more loops will initiate
a reactor trip. This trip Function will generate a
reactor trip before the Reactor Coolant Flow—Low (Two
Loops) Trip Setpoint is reached.

(continued) ~.4)
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11,

- The LCO requires one RCP Breaker Position channel per RCP

" to 'be ‘OPERABLE. - One OPERABLE channel is sufficient for
this’ Function because the RCS Flow—Low trip alone
'provides sufficient protection of unit SLs for loss of
flow évents. * The RCP Breaker Position trip serves only to

' anticipate the Tow flow trip, minimizing the thermal
transient ‘associated with loss of an RCP. Each reactor
coolant! 1oop {s considered to be a separate function.
'Therefore. separate condition entry is allowed for each
Toop. i ..

.~ This: Function measures on]y the discrete position (open or
- "~ closed):of the RCP breaker, using a position switch.
< Therefore. the Function has no adjustable trip setpoint
‘with which to- assoc1ate an LSSS
In MODE'1 above ‘the P-7 setpoint and below the P-8
setpoint, the RCP Breaker Position (Two Loops) trip must
be OPERABLE. Below the P-7 setpoint, all reactor trips on
" loss‘of .flow are automatically blocked since no
conceivable power distributions could occur that would
“cause 'aiDNB concern at this low power level. Above the
P-7 setpoint, ‘the reactor trip on loss of flow in two RCS
loops is automatically enabled. Above the P-8 setpoint, a
-loss -of flow in-any one Toop (Function 10.a) will actuate
a reactor ‘trip because ‘of the higher power level and the
: reduced margin to the de51gn Timit DNBR.

':Undervoltagg Reactoc Cooiant Pumgs (6.9 kV Bus)

. W;

- The Undervoitage RCPs direct reactor trip Function ensures that
‘protection {s provided against violating the DNBR 1imit due to
@ loss of flowtin two or more-RCS loops. The vo]tage to each

6.9 kV bus used to power an RCP is monitored. Above the P-7
setpoint, 'a-loss:of voltage detected on two or more RCP buses
will initiate a direct reactor trip. This trip Function will
generate a reactor trip before the Reactor Codlant Flow—Low
(Two Loops) Trip Setpoint is reached. Time delays are
incorporated into the Undervoltage RCPs channels associated
with the direct reactor trip and are provided to prevent
reactor trips due to momentary electrical power transients.

(continued)
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The LCO requires one Undervoltage RCPs channel per bus to be
OPERABLE. The Allowable Value for this trip function is shown
as NA because there is no Analytical Limit for RCP
Undervoltage. The RCPs will continue to operate and deliver
required RCS flow during an Undervoltage Condition. The
reactor trip on RCP Undervoltage is a time-zero initiating
event assumed in the safety analysis (Reference 3). The UV
relay is adjusted for a nominal trip setpoint of 75% of the
6900 Vac bus voltage and the surveillance acceptance criterion
used for this function is 270%.

In MODE 1 above the P-7 setpoint, the Undervoltage RCP trip
must be OPERABLE. Below the P-7 setpoint, all reactor trips on
loss of flow are autcmatically blocked since no conceivable
power distributions could occur that would cause a DNB concern
at this Tow power level. Above the P-7 setpoint, the reactor
trip on loss of flow in two or more RCS loops is automatically
enabled.

12. Underfrequency Reactor Coolant Pumps )

The Underfrequency RCPs reactor trip Function ensures that
protection is provided against violating the DNBR 1imit due to
a loss of flow in two or more RCS loops from a major network
frequency disturbance. An underfrequency condition will slow
down the pumps, thereby reducing their coastdown time following
a pump trip. The proper coastdown time is required so that
reactor heat can be removed immediately after reactor trip.

The frequency of each RCP bus is monitored. A loss of
frequency detected on two or more RCP buses trips all four
RCPs, a condition that will initiate a reactor trip. This trip
Function will generate a reactor trip before the Reactor
Coolant Flow—Low (Two Loops) Trip Setpoint is reached.

The LCO requires one Underfrequency RCP channel per bus to be
OPERABLE.

(continued) \‘)

INDIAN POINT 3 B 3.3.1-26 Revision 2




RPS Instrumentation
B 3.3.1

( ) BASES

APPLICABLE SAFETY ANALYSES,’LCO, ‘and APPLICABILITY (continued) °

|t.
I*t"l e

In Mode 1 above the p-7 Setpo1nt the Underfrequency RCP's trip

" must be OPERABLE "Below the P-7 Setpoint, all reactor trips on

13

' 1eve1

Noss off flow are automatica]ly blocked since no conceivable

power distribution could occur that would cause a DNB Concern
at this low power level. Above the P-7 Setpoint, the reactor

. “trip on- 105; of f]ow in two or more RCS ‘1oops is automatically

R

enabled.

Steam*Génerafdniwate[‘Leve1-Low”Lowf

The 'SG Water' Leve1 —Low Low trip Function ensures that

_protection {s° provided ‘against a loss of heat sink and actuates

the AFW System prior to uncovering the SG tubes. The SGs are

‘the heat s1nk for the reactor. In order to act as a heat sink,

the SGs must contain a minimum amount of water. A narrow range

“Tow Tow 1eve1 1n any SG 'is indicative of a loss of heat sink

for the reactor. The "B" channel 1eve1 transmitters provide
input to the'SG Level Control System. Therefore, the actuation
logic must be ‘able to withstand an input failure to the control
‘system, which ‘may ‘then require the protection function
‘actuation; and a sing]e failure in the other channels providing

" the protection function actuation. This Function also performs

the ESFAS function of start1ng the AFw pumps on low Tow SG

TLJ:numEX“f :
The LCO requires three channels of SG Water Level—Llow Low per
SG to be OPERABLE. Each SG is considered to be a separate
function. ' Therefore,’ 'separate condition entry is allowed for
each SG. ‘

" In MODE'1 or 2 when the ‘reactor’ requires a heat sink, the SG

. MWater Level- “Low ‘Low trip must be OPERABLE. The normal source

of water -for* the SGs - '{s the Main Feedwater (MFW) System (not
safety related). " The MFW System'is on]y in operation in MODE 1
or 2. “The AFW: 'System is the safety related backup source of
water to- -ensure that the SGs remain ‘the heat sink for the
reactor. ~ During normal startups and shutdowns, the AFW System
provides feedwater to maintain SG level. In MODE 3, 4, 5,

(continued)
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14.

or 6, the SG Water Level—Low Low Function does not have to be
OPERABLE because the MFW System is not in operation and the
reactor is not critical. Decay heat removal is accomplished by
the AFW System in MODE 3 and 4 and by the Residual Heat Removal
(RHR) System in MODE 4, 5, or 6.

Steam Generator Water lLevel-low. Coincident With Steam
Flow/Feedwater Flow Mismatch

SG Water Level—Low, in conjunction with the Steam
Flow/Feedwater Flow Mismatch, ensures that protection is
provided against a loss of heat sink and actuates the AFW
System. In addition to a decreasing water level in the SG, the
difference between feedwater flow and steam flow is evaluated
to determine if feedwater flow is significantly less than steam
flow. With less feedwater flow than steam flow, SG level will
decrease at a rate dependent upon the magnitude of the
difference in flow rates. The required logic is developed from
two SG level channels and two Steam Flow/Feedwater Flow
Mismatch channels per SG. One narrow range level channel
coincident with the associated Steam Flow/Feedwater Flow
Mismatch channel for the same SG (steam flow greater than feed
flow) will actuate a reactor trip.

The LCO requires two channels of SG Water Level—Llow coincident
with Steam Flow/Feedwater Flow Mismatch.

Each SG is considered to be a separate function. Therefore,
separate condition entry is allowed for each SG.

Table 3.3.1-1 identifies the Technical Specification Allowable
Value for this trip function as not applicable (NA) because LCO
3.3.1, Function 13, Steam Generator Water Level-Low Low, is
used to bound the analysis for a loss of feedwater event. The
allowable values required for OPERABILITY of Function 13 is 2
4.0%. The surveillance acceptance criteria used for Function
14 are 27.5% narrow range level and <1.33E+6 pounds per hour
steam flow/feedwater flow mismatch.

(continued)
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- - In MODE 1 or 2, when the reactor requires a heat sink the SG
© ! Water 'Level—Low coincident with Steam Flow/Feedwater Flow
- "Mismatch trip must' be OPERABLE. The normal source of water for
“the SGs is the MFW System (not safety related). The MFW System
. is only in operation in MODE 1 or 2. The AFW System is the

safety related backup source of water to ensure that the SGs
remain the heat”sink for the reactor. During normal startups
and shutdowns, the AFW System provides feedwater to maintain SG
level. In MODE 3, 4, 5, or 6, the SG Water Level—Low

- coincident with Steam Flow/Feedwater ‘Flow Mismatch Function

?does’hbt~hayeitb’beiDPERABLE-because'the MFW System is not in
operation-and-the reactor is not-critical. Decay heat removal

- . .is accomplished-by the AFW System in MODE 3 and 4 and by the
*"" RHR System in MODE 4, 5, or 6. The MFW System is in operation
..only in MODE21¢or:2 and, therefore. this trip Function need
' on1y be OPERABLE 1n these MODES

15.

. - The Turbine‘Trip-Low:Auto-Stop 011 Pressure trip Function
-anticipates ‘the'loss ‘of heat removal capabilities of the

...... {

e urbine ]rig -Low Auto Stog 01] Ecessure

rd

secondary system following a turbine trip. This trip Function
acts to minimize the pressure/temperature transient on the
reactor. Any turbine trip from a power level below the P-8

.-setpoint will :not’actuate a reactor trip. Three pressure

switches monftor the control ol pressure in the Turbine
Control System. A Tow pressure condition sensed by _
two-out-of-three ipressure switches will actuate a reactor trip.

. These pressure :‘switches do not provide any input to the control
. system.. The unit is designed to withstand a complete loss of

load and not 'sustain core damage or challenge the RCS pressure
limitations.': Core protection is provided by the Pressurizer
Pressure—High trip Function and RCS integrity is ensured by the
pressurizer safety valves.

The LCO requires three channels of Turbine Trip—Low Auto- Stop
011 Pressure to be OPERABLE in MODE 1 above P-8.

‘(eentfnued)
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Below the P-8 setpoint, a turbine trip does not actuate a
reactor trip. In MODE 1 (below P-8 setpoint), 2, 3, 4, 5,

or 6, there is no potential for a turbine trip that would
require a reactor trip, and the Turbine Trip—Low Auto-Stop 011
Pressure trip Function does not need to be OPERABLE.

Safety Injection Input from Engineered Safety Feature
Actuation System

The SI Input from ESFAS ensures that if a reactor trip has not
already been generated by the RPS, the ESFAS automatic
actuation logic will initiate a reactor trip signal upon any
signal that initiates SI. This is a condition of acceptability
for the LOCA. However, other transients and accidents take
credit for varying levels of ESF performance and rely upon rod
insertion, except for the most reactive rod that is assumed to
be fully withdrawn, to ensure reactor shutdown. Therefore, a
reactor trip is initiated every time an SI signal is present.

Trip Setpoint and Allowable Values are not applicable to this "~;)
Function. The SI Input is provided by relay in the ESFAS. h
Therefore, there is no measurement signal with which to

associate an LSSS.

The LCO requires two trains of SI Input from ESFAS to be
OPERABLE in MODE 1 or 2.

A reactor trip is initiated every time an SI signal is present.
Therefore, this trip Function must be OPERABLE in MODE 1 or 2,
when the reactor is critical, and must be shut down in the
event of an accident. In MODE 3, 4, 5, or 6, the reactor is
not critical, and this trip Function does not need to be
OPERABLE.
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17. Reactor Trip System Interlocks
. . diiac o

Reactor protection 'interlocks are provided to ensure reactor
trips are in the correct configuration for the current unit
status. They back up ‘operator actions to ensure protection
system Functions are not bypassed during unit conditions under
which the safety analysis assumes the Functions are not
bypassed. Therefore, the interlock Functions do not need to be

' OPERABLE when' the ‘associated reactor trip functions are outside
the app]icab'le MODES These are:

‘ aL7 ntecmegiate Range Neutron Flux, P-6

" The” Intermediate ‘Range Neutron Flux, P-6 interlock is
actuated when any NIS intermediate range channel goes
approximately -one decade above the minimum channel
‘reading. 1f ‘both" channels drop below the setpoint, the

: permissive will automatically be defeated. Manual defeat -
of the P-6 ‘intérlock can be accomplished at any time by.
*(\_;) ‘ * simultaneous actuation of both Reset pushbuttons. The LCO
requirement for the P-6 interlock ensures that the
.following Functions are performed:

. 3-on 1ncreasing power, the P-6 interlock allows the
-'manual block of the NIS Source Range, Neutron Flux
*“reactor trip This prevents a premature block of

the  source range trip and allows the operator to
ensure that the intermediate range is OPERABLE
_prior to leaving the source range. The source
range trip is blocked by removing the high voltage
to-the:detectors;

~ e .~ .on decreasing power, the P-6 interlock
automatically energizes the NIS source range
- - detectors and enables the NIS Source Range Neutron
Flux reactor trip; and
The LCO requi res two channels of Intermediate Range
“Neutron. Flux,- P-6 interlock to be OPERABLE in MODE 2 when
below the P-6 interlock setpoint.

(\‘;) e - ' (continued)
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Above the P-6 interlock setpoint, the NIS Source Range
Neutron Flux reactor trip will be blocked, and this
Function will no longer be necessary.

In MODE 3, 4, 5, or 6, the P-6 interlock does not have to
be OPERABLE because the NIS Source Range is providing core
protection if required.

The Allowable Value is NA for this function because there
is no corresponding analytical limit modeled in the
accident analysis. The surveillance acceptance criterion
used for- this Function is 23.1E-11 Amps.

b. Low Power Reactor Trips Block, P-7

The Low Power Reactor Trips Block, P-7 interlock, is

actuated by input from either the Power Range Neutron

Flux, P-10, or the Turbine First Stage Pressure. The LCO
requirement for the P-7 interlock ensures that the

following Functions are performed: .\_;)

(1) on increasing power, the P-7 interlock (i.e., 2 of
4 Power Range channels increasing above the P-10
(Function 17.d) setpoint or 1 of 2 Turbine First
Stage Pressure (Function 17.e) setpoint)
automatically enables reactor trips on the
following Functions:

. Pressurizer Pressure—Low:

Pressurizer Water Level —High;

e  Reactor Coolant Flow—Low (Two Loops);
e  RCPs Breaker Open (Two Loops);

e Undervoltage RCPs; and

. Underfrequency RCPs

(continued) . )
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(2)

st

[

“These reactor trips are only required when

Hoperating above the P-7 setpoint (approximately 10%

“power).: ' The reactor trips provide protection

'5aga1nst violating the DNBR 1imit. Below the P-7 -

setpoint, the RCS is capable of providing

‘sufficient natural circulation without any RCP
running

- on decreasing power. the P-7 interlock (i.e., 3 of
“4"Power Range channels decreasing below the P-10
-+ i(Fuiction 17.d) setpoint and 2 of 2 Turbine First
::.Stage"Pressure channels decreasing below the

- “Turbine -First Stage Pressure (Function 17.e)

- w’setpoint)- automatically blocks reactor trips on the

’ 7?fOIIOWing Eunetions:

-"di Pressurizer Pressure Low;

Pressurizer Water Level—High:

*Reactor Coolant Flow—Low (Two Loops);

'.é; “~RCP Breaker Position (Two Loops);

e G

:g' :Underv01tage RCPs; and

Underfrequency RCPs

o An A11owab1e Va]ue is not applicable to the P-7 interlock
because 1t is a logic Function. The P-10 interlock

(Function 17.d) governs input from the Power Range

. instruments and the Turbine First Stage Pressure interlock

(Function 17 e) governs 1nput for turbine power.

~ The P- 7 1nter1ock 1s a logic Function with train and not
"~ channel “identity. Therefore, the LCO requires one channel
per train (i.e., two trains) of Low Power Reactor Trips
Block, P-7 interlock to be OPERABLE in MODE 1.

(continued)
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The low power trips are blocked below the P-7 setpoint and
unblocked above the P-7 setpoint. In MODE 2, 3, 4, 5,

or 6, this Function does not have to be OPERABLE because
the interlock performs its Function when power level drops
below 10% power, which is in MODE 1.

c. Power Range Neutron Flux, P-8

The Power Range Neutron Flux, P-8 interlock is actuated

below 50% power as determined by NIS power range

detectors. The P-8 interlock automatically enables the

Reactor Coolant Flow—Low (Single Loop) and RCP Breaker

Position (Single Loop) reactor trips on low flow in one or

more RCS loops whenever at least 2 of 4 of the Power Range
instruments increase to above the P-8 setpoint. The LCO
requirement for this trip Function ensures that protection

is provided against a loss of flow in any RCS loop that

could result in DNB conditions in the core when greater

than approximately 50% pcwer. On decreasing power, the

reactor trip on low flow in any loop is automatically

blocked whenever at least 3 of 4 the Power Range ‘;,
instruments decrease to below the P-8 setpoint. ~

The LCO requires four channels of Power Range Neutron
Flux, P-8 interlock to be OPERABLE in MODE 1.

In MODE 1, a loss of flow in one RCS loop could result in
DNB conditions, so the Power Range Neutron Flux, P-8
interlock must be OPERABLE. In MODE 2, 3, 4, 5, or 6,
this Function does not have to be OPERABLE because the
core is not producing sufficient power to be concerned
about DNB conditions.

The Allowable Value is NA for this Function because there
is no corresponding analytical 1imit modeled in the

accident analysis. The surveillance acceptance criterion
used for this Function is <35% RTP.

(continued) )

INDIAN POINT 3 B 3.3.1-34 Revision 2




v RPS Instrumentation
B 3.3.1

( ' ~ BASES

APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)

e

At T F P A AP S
"d.  Power Range 'Neutron Flux, P-10
'The Power 'Range Neutron Flux, P-10 interlock is actuated
“‘at .approximately 10% power, as determined by
two-out-of-four NIS power range detectors. If power level
' c- 0 falls: below 10%°RTP on 3 of 4 channels, the nuclear
deels -finstrument trips 'will be automatically unblocked. The LCO
.77 7 rrequirement for the P-10 interlock ensures that the
“following Functions are performed:

e 'MOH'iﬁb}eas1ng power, the P-10 interlock allows the
‘ a roperator to manually block the Intermediate Range
.Neutron Flux reactor trip;
e - on increasing power, the P-10 interlock allows the
' "°J>operator to manually block the Power Range Neutron
&‘F]yx-;ng reactor_trip.
e e * "“onincreasing power, the P-10 interlock
(\_;lb ‘ ‘ o s automatica11y provides a backup signal to block the
' ‘ S B o ' 'Source Range Neutron Flux reactor trip by de-
ﬂenergizing the NIS source range detectors;

. the'P-10‘inter1ock provides one of the two inputs
_to_the P-7 interlock; and

. " "on decreasing power, the P-10 interlock
-automatically enables the Power Range Neutron Flux—
J Low’ reactor trip and the Intermediate Range Neutron
F]ux reactor trip (and rod stop).

DR "Tﬁe“LCO'requires four channels of Power Range Neutron
Flux, P-10, interlock to be OPERABLE in MODE 1 or 2.
o ompe i

ARG

ey e,
183

4< :) (continued)
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APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)

OPERABILITY in MODE 1 ensures the Function is available to
perform its decreasing power Functions in the event of a
reactor shutdown. This Function must be OPERABLE in

MODE 2 to ensure that core protection is provided during a
startup or shutdown by the Power Range Neutron Flux—Low
and Intermediate Range Neutron Flux reactor trips. In
MODE 3, 4, 5, or 6, this Function does not have to be
OPERABLE because the reactor is not at power and the
Source Range Neutron Flux reactor trip provides core
protection.

The Allowable Value is NA for this Function because there
is no corresponding analytical 1imit modeled in the
accident analysis. The surveillance acceptance criterion
used for this Function is <9% RTP.

e. Turbine First Stace Pressure

The Turbine First Stage Pressure interlock is actuated

when the pressure in the first stage of the high pressure

turbine is greater than approximately 10% of the rated \‘;)
full power pressure. This is determined by one-out-of-two
pressure detectors. The LCO requirement for this Function

ensures that one of the inputs to the P-7 interlock is

available.

The LCO requires two channels of Turbine Impulse Pressure,
input to the P-7 interlock, to be OPERABLE in MODE 1.

The Turbine First Stage Pressure interlock must be
OPERABLE when the turbine generator is operating. The
interlock Function is not required OPERABLE in MODE 2, 3,
4, 5, or 6 because the turbine generator is not operating.

The Allowable Value is NA for this Function because there
is no corresponding analytical limit modeled in the

accident analysis. The surveillance acceptance criterion
used for this Function is <9.5% RTP.

(continued) :\_;)
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APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)

- 18. Reactor lrié'ﬂreaketsl', ‘
This trip Function applies to the RTBs exclusive of individual
trip mechanisms. The LCO requires two OPERABLE trains of trip
~ breakers. A trip breaker train consists of all trip breakers
associated with a single RPS Togic train that are racked in,
'_closed and capab]e of supplying power to the Rod Control
System. " Thus, the train may consist of the main breaker,
_bypass breaker. or main breaker, and ‘bypass breaker, depending

" upon the system configuration. Two OPERABLE trains ensure no
‘,51ngie random faiIure can. disabIe the RPS trip capability.

,‘_The LCO requires two OPERABLE trains of trip breakers. Two
“ OPERABLE trains ‘ensure no single random failure can disable the
RPS trip. capabiIity "When a_ reactor.trip breaker is being
" tested, both; reactor trip breaker and the reactor trip bypass
""breaker’ associated ‘with the RPS logic train not in test are
closed. In this configuration, a single failure in the RPS
logic train’ not in test could disable RPS trip capability;
.therefore. Iimits on the duration of testing are established.
These trip Functions must be OPERABLE in MODE 1 or 2 when the
reactor is critica] _In MODE 3, 4, or 5, these RPS trip
Functions® ‘must ‘be OPERABLE when the Rod Control System is
. capable of rod withdrawa] or one or more rods are not fully
' ’inserted '_;;._‘
19. Reactor Tri Breaker Undervoltage and Shunt Tri
7 Mgchanisns o e
The LCO requires both the Undervo]tage and Shunt Trip
Mechanisms to be OPERABLE for each RTB that is in service. The
trip mechanisms are not required to be OPERABLE for trip
breakers that are open, racked out, incapable of supplying
power to the Rod Control System, or declared inoperable under
Function 18 above. OPERABILITY of both trip mechanisms on each
breaker ensures that no single trip mechanism failure will
prevent opening any breaker on a valid signal.

e . . - (continued)
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APPLICABLE SAFETY ANALYSES, LCO, and APPLICABILITY (continued)

20.

These trip Functions must be OPERABLE in MODE 1 or 2 when the
reactor is critical. In MODE 3, 4, or 5, these RPS trip
Functions must be OPERABLE when the Rod Control System is
capable of rod withdrawal or one or more rods are not fully
inserted.

Automatic Trip Logic

The LCO requirement for the RTBs (Functions 18 and 19) and
Automatic Trip Logic (Function 20) ensures that means are
provided to interrupt the power to allow the rods to fall into
the reactor core. Each RTB is equipped with a bypass breaker
(RTBB) to allew testing of the trip breaker while the unit is
at power. Each RTB and RTBB is equipped with an undervoltage
coil and a shunt trip coil to trip the breaker open when
needed. The reactor trip signals generated by the RPS
Automatic Trip Logic cause the RTBs and associated bypass
breakers to open and shut down the reactor.

The LCO requires two trains of RPS Automatic Trip Logic to be
OPERABLE. Having two OPERABLE channels ensures that random
failure of a single logic channel will not prevent reactor
trip.

These trip Functions must be OPERABLE in MODE 1 or 2 when the
reactor is critical. In MODE 3, 4, or 5, these RPS trip
Functions must be OPERABLE when the Rod Control System is
capable of rod withdrawal or one or more rods are not fully
inserted.

The RPS instrumentation satisfies Criterion 3 of 10 CFR 50.36.

{continued)

INDIAN POINT 3

B 3.3.1-38 Revision 2



@

o

 BASES

y RPS Instrumentation
B 3.3.1

ACTIONS

: during this 1nterva1

A Note has been added to the ACTIONS to clarify the application ‘of
Completion Time rules. The Conditions of this Specification may be

°entered 1ndependent1y for each Funct1on 1isted in Table 3.3.1-1.

In the event a. channel s Trip Setpo1nt is: found nonconservative with

“respect to the Allowable Value, or the transmitter, instrument loop,

signal processing electronics, or bistable is found inoperable, then
all affected Functions provided by that channel must be declared
inoperable and the: LCO Cond1t1on(s) entered for the protect1on
Funct1on(s) affected '

- "When: the number - of 1noperab1e channels in:‘a trip Function exceed

those specified in one or other related Conditions associated with a
trip Function, then the unit is outside the safety analysis.
Therefore, LCO 3.0.3 must be immediately entered if applicable in the
current MODE of operation.

) .
A.l AN

Condition A applies to.all‘'RPS protection Functions. Condition A
addresses the situation where one or more required channels or trains
for one or more Functions are inoperable at the same time. The
Required Action is to refer to Table 3.3.1-1 and to take the Required

‘Actions for the protection- functions affected. The Completion Times

are those from the referenced Conditions and Required Actions.

]‘and B.2

~ Condition B app11es to the Nonua1 Reactor Trip in MODE 1 or 2. This

action addresses: the train orientation of-the relay logic for this
Function. . With one: channe] inoperable, the inoperable channel must

be restored to OPERABLE :status within: -48 hours. - In this Condition,

the rema1n1ng OPERABLE channe] is adequate to perform the safety
functlon ”;:3_‘_ e o

. ‘The Comp]et1on Time of 48 hours is reasonab1e cons1der1ng that there

are two automatic actuation trains and another ‘manual initiation
channel OPERABLE and the. 10w probabi]lty of an. event occurring

(continued)
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B.1 and B.2 (continued)

If the Manual Reactor Trip Function cannot be restored to OPERABLE
status within the allowed 48 hour Completion Time, the unit must be
brought to a MODE in which the requirement does not apply. To
achieve this status, the unit must be brought to at least MODE 3
within 6 additional hours (54 hours total time). The 6 additional
hours to reach MODE 3 is reasonable, based on operating experience,
to reach MODE 3 from full power operation in an orderly manner and
without challenging unit systems. With the unit in MODE 3, ACTION C
applies to any inoperable Manual Reactor Trip Function if the Rod
Control System is capable of rod withdrawal or one or more rods are
not fully inserted.

C.1 and C.2

Condition C applies to the following reactor trip Functions in
MODE 3, 4, or 5 when the Rod Control System capable of rod withdrawal
or one or more rods are not fully inserted:

Manual Reactor Trip;

RTBs; \_‘)

RTB Undervoltage and Shunt Trip Mechanisms; and

. Automatic- Trip Logic.

This action addresses the train orientation of the relay logic for
these Functions. With one channel or train inoperable, the
inoperable channel or train must be restored to OPERABLE status
within 48 hours. If the affected Function(s) cannot be restored to
OPERABLE status within the allowed 48 hour Completion Time, the unit
must be placed in a MODE in which the requirement does not apply. To
achieve this status, action must be initiated within the same 48
hours to ensure that all rods are fully inserted, and the Rod Control
System must be placed in a condition incapable of rod withdrawal
within the next hour. The additional hour provides sufficient time
to accomplish the action in an orderly manner. With rods fully
inserted and the Rod Control System incapable of rod withdrawal,
these Functions are no longer required.

INDIAN POINT 3
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ACTIONS

~.this interval.

- (REf 7) . l N

C.1 and C.2 (continoed)

The Completion Time is reasonab1e considering that in this Condition,
the remaining OPERABLE train is adequate to perform the safety
function, and given: the 1ow probability of an event occurring during

e ¥

D.1 and D.2 - .
Condition D applies to the Power Range Neutron Flux—High Function.

The NIS power range detectors provide input to the Rod Control System
and, therefore, have a two-out-of-four trip logic. A known
inoperable channel:must-be placed in the tripped condition. This
results in a partial trip condition requiring only one-out-of-three
logic for actuation. -~ ;The 6 hours allowed to place the inoperable
channel in the tripped condition is Justified in WCAP-10271-P-A

VI

The 6 hour Completion Time is con51stent with LCO 3. 2 4, "QUADRANT
POWER TILT RATIO (QPTR).”,

R R

As an a]ternative to the cbove Actions the plant must be placed in a

- MODE where this Function is no longer required OPERABLE. Twelve
’ hours are a]]owed to p]ace the plant in MODE 3. This is a reasonable
~ time, based on operating experience, to reach MODE 3 from full power

in an orderly manner and without challenging plant systems. If
Required Actions cannot be completed within their allowed Completion

Times, LCO 3.0.3 must. be entered.

 The Required Actions have been modified by a. Note that allows placing

the inoperab]e ‘channel. 1n the bypass condition for up to 8 hours

"f,while performing routine surveillance testing of other channels. The
.. Note also’ a]]ows p1ac1ng :the inoperable channel in the bypass
condition to allow setpoint adjustments of -other channels when

required to reduce the setpoint in accordance w1th other Technical
wmﬂuﬁmm Co , .

(continued)
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ACTIONS (continued)

E.1 and E.2?

Condition E applies to the following reactor trip Functions:

. Power Range Neutron Flux—Low;

. Overtemperature AT:;

) Overpower AT;

. Pressurizer Pressure—High;

. SG Water Level—Low Low; and

. SG Water Level—Low coincident with Steam Flow/Feedwater Flow
Mismatch.

A known inoperable channel must be placed in the tripped condition
within 6 hours. Placing the channel in the tripped condition results
in a partial trip condition requiring only one-out-of-two logic for
actuation of the two-out-of-three trips and one-out-of-three logic
for actuation of the two-out-of-four trips. The 6 hours allowed to
place the inoperzble channel in the tripped condition is justified in
Reference 7.

If the operable channel cannot be placed in the trip condition within
the specified Completion Time, the unit must be placed in a MODE
where these Functions are not required OPERABLE. An additicnal

6 hours is allowed to place the unit in MODE 3. Six hours is a
reasonable time, based on operating experience, to place the unit in
MODE 3 from full power in an orderly manner and without challenging
unit systems.

The Required Actions have been modified by a Note that allows placing

the inoperable channel in the bypassed condition for up to 8 hours
while performing routine surveillance testing of the other channels.

(continued)
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E.1and F.2

Condition F app11es when there are no Intermediate Range Neutron Flux
trip channels OPERABLE in MODE 2 when THERMAL POWER is above the P-6
setpoint and below the P-10 setpoint. Required Actions specified in
this Condition are only ‘applicable when channel‘failures do not
result in reactor trip. - Above the P-6 setpoint and below the P-10
setpoint, the NIS intermediate range detector performs the monitoring
Functions. With no intermediate range channels OPERABLE, the
Required Actions aré to suspend operations involving positive
reactivity additions. immediately. This will preclude any power level
increase since thereiare no OPERABLE Intermediate Range Neutron Flux
channels. The operator must also reduce THERMAL POWER below the P-6
setpoint within two hours. - Below P-6, one or both Source Range
Neutron Flux channels will be able to monitor the core power level.
The Complietion Time of 2 hours will allow a slow and controlled power
reduction to less than-the P-6 setpoint and takes into account the
Tow probability of .occurrence of an event:during this period that may

Arequire the protection afforded by the NIS Intermediate Range Neutron

Flux trip. Lt
G.1

Condition G applies when there are no Source Range Neutron Flux trip
channels OPERABLE when in -MODE 2, below the P-6 setpoint, and in

MODE 3, 4, .or 5 with,the :Rod Control capable of:rod withdrawal or one
or more rods not .rods fully inserted. With the unit in this .
Condition, below P-6, ;the NIS source range performs the monitoring

. and protection functions. - With both source range channels noperable,

the RTBs must be opened immediately. With the RTB's open, the core
is in a more stab]e cond1t1on , :

ST

(continued)
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H.1 and H.2

Condition H applies to the following reactor trip Functions:

. Pressurizer Pressure—Low;

. Pressurizer Water Level—High;

. Reactor Coolant Flow—Low;

. RCP Breaker Position (Two Loops):

o Undervoltage RCPs; and
» Underfrequency RCPs.

With one channel inoperable, the inoperable channel must be placed in
the tripped condition within 6 hours. Placing the channel in the
tripped condition results in a partial trip condition requiring only
one additional channel to initiate a reactor trip above the P-7
setpoint for the two loop function and above the P-8 setpoint for the
single loop function.

These Functions do not have to be OPERABLE below the P-7 setpoint
because there are no loss of flow trips below the P-7 setpoint. The
6 hours allowed to place the channel in the tripped condition is
justified in Reference 7. An additional 6 hours is allowed to reduce
THERMAL POWER to below P-7 if the inoperable channel cannot be
restored to OPERABLE status or placed in trip within the specified
Completion Time. The Reactor Coolant Flow-Low (Single Loop) reactor
trip does not have to be OPERABLE below the P-8 setpoint; however,
the Required Action must take the plant below the P-7 setpoint if the
inoperable channel is not tripped within 6 hour because of the shared
components between this function and the Reactor Coolant Flow-Low
(Two Loop) reactor trip function.

Allowance of this time interval tekes into consideration the
redundant capability provided by the remaining redundant OPERABLE
channel, and the low probability of occurrence of an event during
this period that may require the protection afforded by the Functions
associated with Condition H.

(continued)
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H.1 and H.2 (continued)

The Required Actions have been modified by a ‘Note that allows placing
the inoperable channel in the bypessed condition for up to 8 hours

’“'wh11e perform1ng routine surve111ance test1ng of the other channels.

1 and 1.2 ' NH:,???,i:

i

,,,,,

-Condition ] appliés‘to ‘the RCP Breaker Pos1t1on (Single Loop) reactor
¢ trip Function. There is one breaker posit1on device per RCP breaker.

-With"one channel: inoperable the 1noperab1e channel must be restored

1o ‘OPERABLE status-within 6 hours. - 1f the channel cannot be restored

to OPERABLE status with1n the 6 hours, then THERMAL POWER must be

treduced be]ow the P 8 setpo1nt w1th1n the next 4 hours.

o Th1$ p1aces ‘the unit in"a-MODE where the ‘LCO is no longer applicable.

This Function does not have to be OPERABLE below the P-8 setpoint
because other ‘RPS Functions ‘provide core protection below the P-8
setpoint. "The 6‘hours-allowed to restore the channel to OPERABLE
status and the 4 additional hours allowed to reduce THERMAL POWER to
below the P-8 setpoint are justified in Reference 7.

The Required Actions have been modified by a Note that allows placing

‘the inoperable ‘channel’ in‘the bypassed ‘condition for up to 8 hours

wh11e perform1ng~routine surve111ance test1ng of the other channels.

. 1 and J 2

Condit1on J app]ies to Turb1ne Tr1p on Low Auto Stop 011 Pressure.
With one channel’ 1noperab1e. the 1noperab1e channel must be placed in
the trip condltion within 6 hours. " If placed in the tripped
condition, this results’ in‘a partial trip condition requiring only

‘one ‘additional channel’to initiate a reactor ‘trip. If the channel

cannot be restored to OPERABLE status or placed in the trip

“condition, then power ‘must be reduced below the P-8 setpoint within

thelnext 6 hours: “'The 6 -hours allowed to- place the inoperable
channel’ in the’ tripped condition and the-10 hours allowed for

‘reduc1ng power are justified in Reference 7

[} A

The Requ1red Act1ons have - been mod1f1ed by a Note that allows placing
the inoperable channel in the bypassed condition for up to 8 hours
while performing routine surveillance testing of the other channels.

(continued)
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ACTIONS (continued)

K.1 and K.2

Condition K applies to the SI Input from ESFAS reactor trip and the
RPS Automatic Trip Logic in MODES 1 and 2. These actions address the
train orientation of the RPS for these Functions. With one train
inoperable, 6 hours are allcwed to restore the train to OPERABLE
status (Required Action K.1) or the unit must be placed in MODE 3
within the next 6 hours. The Completion Time of 6 hours (Required
Action K.1) is reasonable considering that in this Condition, the
remaining OPERABLE train is adequate to perform the safety function
and given the Tow probability of an event during this interval. The
Completion Time of 6 hours (Required Action K.2) is reasonable, based
on operating experience, to reach MODE 3 from full power in an
orderly manner and without challenging unit systems.

The Required Actions have been modified by a Note that allows
bypassing one train up to 8 hours for surveillance testing, provided
the other train is OPERABLE.

L.1 and L.2
)

Condition L applies to the RTBs in MODES 1 and 2. These actions
address the train orientation of the RPS for the RTBs. With one
train inoperable, 1 hour is allowed to restore the train to OPERABLE
status or the unit must be placed in MODE 3 within the next 6 hours.
The Completion Time of 6 hours is reasonable, based on operating
experience, to reach MODE 3 from full power in an orderly manner and
without challenging unit systems. The 1 hour and 6 hour Completion
Times are equal to the time allowed by LCO 3.0.3 for shutdown actions
in the event of a complete loss of RPS Function. Placing the unit in
MODE 3 results in ACTION C entry while RTB(s) are inoperable.

The Required Actions have been modified by two Notes. Note 1 allows
one channel to be bypassed for up to 2 hours for surveillance
testing, provided the other channel is OPERABLE. Note 2 allows one
RTB to be bypassed for up to 2 hours for maintenance on undervoltage
or shunt trip mechanisms if the other RTB train is OPERABLE. The

2 hour time 1imit is justified in Reference 7.

(continued)
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L.1 and L. 57-(cdn£¥nded5'
_ As noted in Reference 9, the allowance of 2 hours for test and

"ma1ntenance of reactor trip breakers provided in Condition L, Note 1,
.+ is less than the 6 hour allowable out of service time and the 8 hour

allowance for test1ng ‘of RPS train A and tra1n B. In practice, if

- “'the reactor trip breaker 1s ‘being tested at the same time as the
'f’assoc1ated Togic train ‘the '8 hour a]]owance for testing of RPS train
©"'Aand train' B app1ies to both the logic train and the reactor trip
" “breaker. ~This 1s acceptab]e based on’ the Safety Evaluation Report
© for’ Reference 7. o

M 1 and M 2

‘-JCond1t1on M app11es to the P-6 and P-10 interlocks. With one or more
" channels 1noperab1e ‘for ‘one-out-of-two or two-out-of-four coincidence

logic, the associated interlock must be verified to be in its

‘required state for“the existing unit condition within 1 hour or the

unit must ‘be p]aced n 'MODE 3 within the next 6 hours. Verifying the
interlock status manually_ accomplishes the interlock's Function. The

“Completion Time of:1 ‘hour is based on operat1ng experience and the

" minimum amount of time allowed for manual -operator actions. The

- ’Comp1etion Time ‘of -6 ‘hours is reasonab]e. based on operating
-experience, to reach MODE 3 from full ‘power in an orderly manner and

without challenging unit systems. The 1 hour and 6 hour Completion
Times are equal to . the _time allowed by LCO 3.0.3 for shutdown actions
in the event of a complete ]qgs of RPS Functipn.“'

N.1 and N 2

pniItn

Cond]tion N app]ies to the P 7 and P-8 1nter10cks and the turbine

first stage pressure input to P-7. With one or more channels
inoperable for:oné-out-of-two or two-out- -of<four coincidence logic,

.. the associated interlock:must be'verified to be'in its required state

for the existing unit _condition within 1 hour or the unit must be

"“placed in"MODE 2 within the next 6 hours. " These actions are
‘conservative for 'the case where power level ‘is being raised.

- Verifying the ‘interlock’status manually -accomplishes the interlock's
“Function. : The Completion'Time of 1 hour is based on operating
-experience ‘and -the minimum amount‘of -time allowed for manual operator

actions. The Completion:Time of 6 hours is reasonable, based on
operating experience, to reach MODE 2 from full power in an orderly
manner and without challenging unit systems.

{continued)
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(continued)

0.1 and 0.2

Condition O applies to the RTB Undervoltage and Shunt Trip
Mechanisms, or diverse trip features, in MODES 1 and 2. With one of
the diverse trip features inoperable, it must be restored to an
OPERABLE status within 48 hours or the unit must be placed in a MODE
where the requirement does not apply. This is accomplished by
placing the unit in MODE 3 within the next 6 hours (54 hours total
time). The Completion Time of 6 hours is a reasonable time, based on
operating experience, to reach MODE 3 from full power in an orderly
manner and without challenging unit systems.

With the unit in MODE 3, ACTION C applies to any inoperable RTB trip
mechanism. The affected RTB shall not be bypassed while one of the
diverse features is inoperable except for the time required to
perform maintenance to one of the diverse features. The allowable
time for performing maintenance of the diverse features is 2 hours
for the reasons stated under Condition L.

The Completion Time of 48 hours for Required Action 0.1 is reasonable
considering that in this Condition there is one remaining diverse
feature for the affected RTB, and one OPERABLE RTB capable of
performing the safety function and given the low probability of an
event occurring during this interval.

SURVEILLANCE REQUIREMENTS

The SRs for each RPS Function are identified by the SRs
column of Table 3.3.1-1 for that Function.

A Note has been added to the SR Table stating that Table 3.3.1-1
determines which SRs apply to which RPS Functions.

Note that each channel of process protection supplies both train A
and train B of the RPS. When testing an individual channel, the SR
is not met until both train A and train B logic are tested. The
CHANNEL CALIBRATION and COTs are performed in a manner that is
consistent with the assumptions used in analytically calculating the
required channel accuracies.

(continued)
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SURVEILLANCE REQUIREMENTS (continued)

SR_3.3.1.1

" Performance of the.CHANNEL CHECK once every 12 hours ensures that

gross-failure of “instrumentation has not occurred. A CHANNEL CHECK
is normally a comparison of the parameter indicated on one channel to
a similar parameter on other channels. It is based on the assumption

= that instrument channels monitoring the same parameter should read
"+ gpproximately the 'same value.. Significant deviations between the two
* instrument channels’icould be an indication of excessive instrument
.. ~drift in one of the’channels or of something more serious. A CHANNEL
- CHECK will detect gross -channel failure; thus, it is key to verifying

that the instrumentation continues to operate properly between each

CHANNEL CALIBRATION.

9Agreement criteria are determined by the’ ‘unit staff based on a

combination of the channel instrument uncertainties, including
indication and readability. If a channel is outside the criteria, it
may be an indication that the sensor or the signal processing
equipment has drifted out51de its 1imit

~The Frequency is based on operating experience that demonstrates

channel failure is rare.:.The CHANNEL CHECK supplements less formal
checks of channels during normal operationa1 use of the displays
associated with the LCO required channels.

Sty

SR 3. 3 1 2

| SR 3 3. 1 2 compares the ca]orimetric heat baiance calculation to the
. NIS .channel output every 24 hours. . If .the calorimetric exceeds the
‘NIS channel output -by:>:2% RTP, .the NIS is not .declared inoperable,

but must be adjusted.. If the NIS channel output cannot be properly

-adjusted,: the channe] is dec]ared 1noperab1e

.‘Two Notes modify SR 3 3 1 2 The first Note 1ndicates that the NIS
- .. channel output shall; be adjusted consistent with the calorimetric

results if the, absolute difference between the NIS channel output and

?,;the ca]orimetric is > 2% RTP. - The second Note clarifies that this

Surveillance is required only if reactor. power is 2 15% RTP and

(continued)
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SURVEILLANCE REQUIREMENTS

SR _3.3.1.2 (continued)

that 24 hours is allowed for performing the first Surveillance after
reaching 15% RTP. At lower power levels, calorimetric data are
inaccurate.

The Frequency of every 24 hours is adequate. It is based on unit
operating experience, considering instrument reliability and
operating history data for instrument drift. Together these factors
demonstrate the change in the absolute difference between NIS and
heat balance calculated powers rarely exceeds 2% in any 24 hour
period.

In addition, control room operators periodically monitor redundant
indications and alarms to detect deviations in channel outputs.

SR_3.3.1.3

SR 3.3.1.3 compares the incore system to the NIS channel output every
31 EFPD. If the absolute difference is 2 3%, the NIS channel is
still OPERABLE, but must be readjusted.

If the NIS channel cannot be properly readjusted, the channel is
declared inoperable. This Surveillance is performed to verify the
f(Al) input to the overtemperature AT Function.

Two Notes modify SR 3.3.1.3. HNote 1 indicates that the excore NIS
channel shall be adjusted if the absolute difference between the
incore and excore AFD is 2 3%. SR 3.3.1.3 is performed to ensure
that the AFD input to the Overtemperature Delta T and the system used
to monitor LCO 3.2.3, AFD, are within acceptable 1imits. The
limiting AFD is established to provide the required margin when
operating at the highest power level. As power Tevel decreases, the
thermal 1imit becomes less sensitive to AFD because the overall
margin to the thermal 1imit increeses. Note 2 clarifies that the
Surveillance is required only if reactor power is 2 90% because the
requirements of LCO 3.2.3, Axial Flux Difference (AFD), are relaxed

significantly below 90% RTP. \
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RPS Instrumentation
B 3.3.1

SURVETLLANCE REQUIREMENTS

SR_3.3.1.3 (continued)

" The Frequency of every 31 EFPD is adequate ‘It is based on unit

i operat1ng exper1ence.‘cons1der1ng 1nstrument reliability and

" operating history data for instrument drift. Also, the slow changes
“in neutron flux dur1ng the fue] cyc]e can be detected during this
1nterva1 : o

SR _3.3.1.4

SR 3. 3 1.4 is the performance of a TADOT every.31 days on a STAGGERED
TEST BASIS. This test sha]] verify OPERABILITY by actuation of the
end devites . ,"?‘ ;__V,.

The RTB test shall 1nc1ude separate ver1f1cat1on of the undervoltage
and shunt trip mechanisms Independent verification of RTB
undervoitage and shunt trip Function is not required for the bypass
breakers. No capability is’ provided ‘for performing such a test at
power. ‘The ‘independent test of the undervoltage and shunt trip
function for bypass breakers is included in SR 3.3.1.14. The bypass
_breaker test shall include a local shunt trip. A Note has been added
to ind1cate that this test must be’ performed on the bypass breaker
‘prior to placing it *'in service.

The Frequency of every 31 days on a STAGGERED TEST BASIS is adequate.
It is based on industry operating experience cons1der1ng instrument
reliability and operating history data.

SR 3.3 1 5

SR'3.3.1. 5 1s the’ performance of an ACTUATION LOGIC TEST. The RPS
relay 1ogic is tested 'every 31 days on a STAGGERED TEST BASIS. The
train being tested is placed in the bypass condition, thus preventing
inadvertent actuation. All possible logic combinations, with and
without applicable permissives, are tested for each protection
function required by, Table 3.31-1.. The Frequency of every 31 days on
a STAGGERED TEST BASIS 1s ‘adequate. It is based on industry
“operating exper1ence. cons1der1ng 1nstrument retiability and

S e
_Auu. .

" ‘operating history data.’

(continued)
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SURVETLLANCE REQUIREMENTS (continued)

SR_3.3.1.6

SR 3.3.1.6 is a calibration of the excore channels to the incore
channels. If the measurements do not agree, the excore channels are
not declared inoperable but must be calibrated to agree with the
incore detector measurements. If the excore channels cannot be
adjusted, the channels are declared inoperable. This Surveillance is
performed to verify the f(Al) input to the overtemperature AT
Function.

A Note modifies SR 3.3.1.6. The Note states that this Surveillance

is required only if reactor power is > 90% because the requirements

of LCO 3.2.3, Axial Flux Difference (AFD), are relaxed significantly

below 90% RTP. SR 3.3.1.6 is performed to ensure that the AFD input

to the Overtemperature Celta T and the system used to monitor LCO

3.2.3 AFD are within acceptable limits. The limiting AFD is

established to provide the required margin when operating at the

highest power level. As power level decreases, the thermal limit

becomes less sensitive to AFD because the overall margin to the

thermal 1imit increases. ~:)

The Frequency of 92 EFPD is adequate based on operating experience,

considering instrument reliasbility and operating history data for
instrument drift.

SR_3.3.1.7
SR 3.3.1.7 is the performance of a COT every 92 days.

A COT is performed on each required channel to ensure the entire
channel will perform the intended Function.

Setpoints must be within the Allowable Values specified in
Table 3.3.1-1.

The "as found™ and "as left" values must also be recorded and

reviewed. The difference between the current "as found" values and
the previous test "as left” values must be consistent with the drift

(continued) \\;:)
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SURVEILLANCE REQUIREMENTS

SR 3.3.1.7 (continued): -

"> allowance uséd'in'the'setpd1nt methodology. The setpoint shall be

left set consistent with the assumptions of Reference 6 which

31ncorporates the requ1rements of Reference 7.

AAAAA P

E SR 3. 3 1 7 is modifled by a Note that provides a 4 hour delay in the

requirement to perform this Surveillance for source range

- instrumentation when entering MODE 3 from MODE 2. This Note allows a
... normal -shutdown to prbceed without -a delay for testing in MODE 2 and
i -for 4 hours in MODE 37until 'the RTBs are open and SR 3.3.1.7 is no

longer required to'be performed. If the unit is to be in MODE 3 with

'the RTBs closed for:>'4 hours this Surveillance must be performed

prior to 4 hours after entry into MODE 3. The 4 hour deferral is

- - needed because the:testing required by SR-3.3.1.7 and SR 3.3.1.8
. cannot be performed on the:Source Range, Intermed1ate Range and Power
- ‘Range Instruments until’in the Applicable Mode and the proximity of

these instruments: prevents working on more- than one instrument at any
one time. : SR

The Frequency of 925daysfisrjustified;in Reference 7.

el et
S

SRo3.3.1.8  cowin

SR 3.3.1.8.1s the performance of a COT as described in SR 3.3.1.7,
except it is modified:by.a Note that this test shall include
verification that the'P-6 and P-10 interlocks are in their required

- -state for the -existing unit condition. The Frequency is modified by

a Note that allowsithis surveillance to-be satisfied if it has been
performed within 92 days .of the Frequencies prior to reactor startup
and 12 hours after reducing power below P-10 and 4 hours after
reducing power below P-6. The Frequency of "prior to startup”
ensures this surveillance is performed prior to critical operations
and applies to the source, intermediate and power range low

-instrument channels.".. The Frequency of "12 hours after reducing power

below P-10" .(applicable to intermediate and power range low channels)
and "4 hours after reducing power below P-6" (applicable to source
range channels) allows aAnorma1 shutdown to be completed and the unit

(continued)
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BASES -

SURVEILLANCE REQUIREMENTS

SR _3.3.1.8 (continued)

removed from the MODE of Applicability for this surveillance without
a delay to perform the testing required by this surveillance. The
Frequency of every 92 days thereafter applies if the plant remains in
the MODE of Applicability after the initial performances of prior to
reactor startup. Additionally, this SR must be completed for the
intermediate and power range low channels within 12 hours after
reducing power below the P-10 setpoint and must be completed for the
source range low channel within 4 hours after reducing power below
the P-6 setpoint. The MODE of Applicability for this surveillance is
< P-10 for the pcwer range low and intermediate range channels and <
P-6 for the source rienge channels. Once the unit is in MODE 3, this
surveillance is .no longer required. If power is to be maintained <
P-10 for more than 12 hours or < P-6 for more than 4 hours, then the
testing required by this surveillance must be performed prior to the
expiration of the time 1imit. The specified Frequency provides a
reasonable time to complete the required testing or place the unit in
a MODE where this surveillance is no longer required.

This test ensures that the NIS source, intermediate, and power range
low channels are OPERABLE prior to taking the reactor critical and
within a reasonable time after reducing power into the applicable
MODE (< P-10 or < P-6). The deferral of the requirement to perform
this test until 12 and 4 hours after entering the Applicable
condition is needed because the testing required by SR 3.3.1.7 and SR
3.3.1.8 cannot be performed on the Source Range, Intermediate Range,
and Power Range instruments until in the Applicable Mode and the
proximity of these instruments prevents working on more than one
instrument at any one time.

SR_3.3.1.9

SR 3.3.1.9 is the performance of a TADOT and is performed every
92 days, as justified in Reference 7.

(continued) ) }

INDIAN POINT 3 B 3.3.1-54 Revision 2




@

RPS Instrumentation
B 3.3.1

SURVETLLANCE REQUIREMENTS
SR_3.3.1.9 (continuéd) = -

The SR is modified by a Note that excludes verification of setpoints

from the TADOT.’ S1nce this SR applies to RCP. undervoltage and

" underfrequency relays, setpo1nt ver1f1cat1on requires elaborate bench
'ca11brat10n and is accomp]fshed dur1ng the CHANNEL CALIBRATION.

SR 3.3.1.10

A CHANNEL CALIBRATION 1s performed at every refue11ng and every 18

months for function®11. | CHANNEL CALIBRATION is a complete check of
* the instrument 1oop. 1nc1ud1ng the sensor. The test verifies that
" the channel responds toa neasured parameter within the necessary

‘Ix Tl

range and BCCU ra cy

~* CHANNEL CALIBRATIONS must be performed cons1stent with the

assumptions used 1n Reference 6. The difference between the current

‘*as found" values and the previous test "as left" values must be

consistent with the drift allowance used in the’ setpoint methodology.

The Frequency is based on the ca11bration'fnterva1 used for the
determination of the magnitude of equ1pment drift in the setpoint

44methodo1ogy

SR 3.3.1.10 is mod1f1ed by a Note stat1ng that this test shall
include verification’ that the time constants are adjusted to the

-prescribed values’ where app11cab1e

PR R

SR_3.3.1.11

SR 3.3.1.11 is the performance of a CHANNEL CALIBRATION as described
in SR 3.3.1.10, every 24 months. This SR is modified by a Note
stating that neutron detectors are excluded from the CHANNEL

'CALIBRATION This is needed because the CHANNEL CALIBRATION for the

et s
ws.’.‘t,.ft--
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SURVETLLANCE REQUIREMENTS

SR_3.3.1.11 (continued)

power range neutron detectors consists of a normalization of the
detectors based on a power calorimetric and flux map performed above
15% RTP. The CHANNEL CALIBRATION for the source range and
intermediate range neutron detectors consists of obtaining the
detector plateau or preamp discriminator curves, evaluating those
curves, and comparing the curves to the manufacturer's data.

This Surveillance is not required for the NIS power range detectors
for entry into MODE 2 or 1, and is not required for the NIS
intermediate range detectors for entry into MODE 2, because the unit
must be in at least MODE 2 to perform the test for the intermediate
range detectors and MODE 1 for the power range detectors. The

24 month Frequency is based on the need to perform this Surveillance
under the conditions that apply during a plant outage and the
potential for an unplanned transient if the Surveillance were
performed with the reactor at power. Operating experience has shown
these components usually pass the Surveillance when performed on the
24 month Frequency.

SR_3.3.1.12

SR 3.3.1.12 is the performance of a CHANNEL CALIBRATION, as described
in SR 3.3.1.10, every 24 months. This SR is modified by a Note
stating that this test shall include verification of the rate lag
compensation for flow from the core to the RTDs. Whenever a sensing
element is replaced, the next required CHANNEL CALIBRATION of
resistance temperature detectors (RTD) sensors, which may consist of
an inplace qualitative assessment of sensor behavior and normal
calibration of the remaining adjustable devices in the channel, is
accomplished by an inplace cross calibration that compares the other
sensing elements with the recently installed element.

The Frequency is justified by the assumption of a 24 month

calibration interval in the determination of the magnitude of
equipment drift in the setpoint analysis.

(continued)
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RPS Instrumentation
B 3.3.1

SURVETLLANCE REQUIREMENTS (continued)
"SR 3.3.1.13°

SR 3.3.1.13 is the' performance of a COT of RPS interlocks every
24 months.

* The Frequency is based ‘on’ the known re11ab111ty of the interlocks and
" ‘“the multichannel redundancy available, and has been shown to be
- : ‘acceptable through operating experience.

SR -3.3.1.14

SR 3.3.1.14 is the performance of a TADOT of the Manual Reactor Trip,
RCP Breaker Position, Turbine Trip, and the SI Input from ESFAS.

This TADOT is performed every 24 months. The test shall
independently verify the OPERABILITY of the undervoltage and shunt
trip mechanisms for the Manual Reactor Trip Function for the Reactor
Trip Breakers and Reactor Trip Bypass Breakers. The Reactor Trip
Bypass Brezker test shall include testing of the automatic
undervoltage trip.

The Frequency is based on the known reliability of the Functions and
the multichannel redundancy available, and has been shown to be
acceptable through operating experience. The SR is modified by a
Note that excludes verification of setpoints from the TADOT. The
Functions affected have no setpoints associated with them.

REFERENCES

1.  FSAR, Chapter 7.
2. FSAR, Chapter 6.
3. FSAR, Chapter 14.
4,  TEEE-279-1968

5. 10 CFR 50.49.

(continued)
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RPS Instrumentation

B 3.3.1
BASES
REFERENCES 6. Engineering Standards Manual 1ES-3 and 1ES-3B, Instrument Loop
(continued) Accuracy and Setpoint Calculation Methodology (1P3).

7. WCAP-10271-P-A, Supplement 2, Rev. 1, June 1990.

8. Consolidated Edison Company of New York, Inc. Indian Point
Nuclear Generating Station Unit No. 3 Plant Manual Volume VI:
Precautions, Limitations, and Setpoints, March 1975.

9. WCAP-14384, Implementation of RPS Technical Specification
Relaxation Programs, Rev. 0, January 1996.
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FSBEVS Actuat1on Instrumentation

B 3.3.8
Q B 3.3 INSTRUMENTATION
B 3.3.8 Fuel Storage Building Emergency Ventilation System (FSBEVS) Actuation -
Instrumentation | '
BASES 25 U S A
BACKGROUND - " The FSBEVS ensures that -radioactive materials in the fuel building

atmosphere foliowing a fuel handling accident involving handling
recently irradiated fuel_are filtered and adsorbed prior to exhausting
to the environment. -The system is described in the Bases for LCO
3.7.13, Fuel- Storageé .Building Emergency Ventilation System (FSBEVS).
The system initiates filtered ventilation of the fuel storage building
automatically fo11ow1ng receipt of a high radiation signal from fuel
storage bui]ding area rad1at10n mon1tor, R 5

H1gh rad1at1on 1eve1s detected by the fuel storage building area
radiation monitor,:R-5, ‘initiates fuel storage: building isolation and
starts ‘the FSBEVS.' :These ‘actions function-to prevent exfiltration of
contaminated air: by initiating filtered ventilation, which imposes a
L negative pressure on‘the:fuel storage bu11d1ng Following an Area
. 'Radiation Monitor.(R*5):signal or local ‘manual actuation to the
(\;:) ~ emergency mode of operation, the FSBEVS ventilation supply fans stop
. automatically and ‘the :essociated ventilation supply dampers close
.automatically. . Thecharcoal filter face dampers (inlet and outlet
dampers) open automatically, if not already open. Additionally, the
rolling door closes, if open, and the inflatable seals on the man
- doors -and rolling door are actuated The FSB exhaust fan continues to
operate.- R S L o

'....J, S
: H N

APPLICABLE SAFETY ANALYSES

" The FSBEVS ensures!that radioactive materials in the fuel storage
" building atmosphere. following a fuel handling ‘accident involving
-handling recently-irradiated fuel:are filtered and adsorbed prior to
being .exhausted to the ienvironment when the FSBEVS is aligned and
.« operates as described in.the Bases for LCO 3.7:13, Fuel Storage
* Building Emergency Ventilation System (FSBEVS). This action

[
A

A

(continued)
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FSBEVS Actuation Instrumentation
B 3.3.8

APPLICABLE SAFETY ANALYSES (continued)

reduces the radiocactive content in the fuel building exhaust following
a LOCA or fuel handling accident so that offsite doses remain within
the limits specified in 10 CFR 50.67 (Ref. 1).

The FSBEVS actuation instrumentation satisfies Criterion 3 of 10 CFR
50.36.

LCo

The LCO requirements ensure that instrumentation necessary for local
manual and automatic actuation of the FSBEVS is OPERABLE.

Manual and automatic FSBEVS actuation instrumentation consists of one
channel of Fuel Storage Building Area Radiation Monitor (R-5) and one
channel of manual actuation. Manual actuation from the fan house and
automatic FSBEVS actuation instrumentation are Operable when both the
Fuel Storage Building Area Radiation Monitor (R-5) signal and manual
initiation will cause the realignment of the FSBEVS to the accident
mode of operation as described in the Bases for LCO 3.7.13, Fuel
Storage Building Emergency Ventilation System (FSBEVS).

The setpoint for Fuel Storage Building Area Radiation Monitor (R-5) is

established in accordance with the FSAR (Ref. 2).

APPLICABILITY

The manual FSBEVS initiation must be OPERABLE when moving recently
irradiated fuel assemblies in the fuel storage building, to ensure the
FSBEVS operates to remove fission products associated with leakage
after a fuel handling accident involving hendling recently irradiated
fuel.

High radiation initiation of the FSBEVS must be OPERABLE in any MODE
during movement of recently irradiated fuel assemblies in the fuel
storage building to ensure automatic initiation of the FSBEVS when the
potential for the 1imiting fuel handling accident exists. Due to
radiocactive decay, the FSBEVS instrumentation is only required to be
OPERABLE during fuel handling involving handling recently irradiated
fuel (i.e., fuel that has occupied part of a critical reactor core
within the previous 84 hours).

(continued)
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C : FSBEVS Actuation Instrumentation
e B 3.3.8

ACTIONS

The most common cause of channel inoperability is outright failure or
drift of the bistable or process module sufficient to exceed the

tolerance allowed by Reference 2. Typically, the drift is found to be
small and results in a delay of actuation rather than a total loss of

g ;funct1on -This determ1nat1on is genera]]y made during the performance

" "of a COT, when the 1nstrumentat1on is set up’ for adjustment to bring
it within’ spec1f1cat1on *If the Trip Setpoint is less conservative
‘than the tolerance’ spec1f1ed by Reference 2, the channel must be

declared inoperable immediately and the appropriate Condition entered.

4 ALl_gnth_ e

-This condition applies’ when the manual or automatic FSBEVS initiation
- capability is 1noperab1e. ‘The Required Action is to immediately place

‘the system in operat1on -as described in the Bases for LCO 3.7.13,

" FSBEVS. This accomp]ishes the actuation instrumentation function that
" may have been lost ‘and p1aces the unit in.a accident mode of

- operation. A]ternat1ve1y. movement of recently irradiated fuel

* -assemblies in the fuel. storage building must be suspended immediately

to eliminate the potential for events that could require FSBEVS
actuation. The Completion Time of immediately requires that the
Required Action be pursued without delay and in a controlled manner.

SURVEILLANCE REQUIREMENTS '
"jj SR_3.3.8.1

. % Performance of the CHANNEL CHECK once eveny 24 hours ensures that a

W UL R
.‘=ff. HOE

- i PN

gross failure of instrumentation has not'occurred. A CHANNEL CHECK
will detect gross_channel.failure; thus, it is key to verifying the
instrumentation continues to operate proper1y between each CHANNEL
CALIBRATION. ‘

A CHANNEL CHECK for a single channel instrument is satisfied by

verification that the sensor or the signal processing equipment has
not drifted outside its Timit.

(continued)

INDIAN POINT 3

B 3.3.8-3 - - . Revision 2



BASES

FSBEVS Actuation Instrumentation
B 3.3.8

SURVEILLANCE REQUIREMENTS

SR 3.3.8.1 (continued)

The Frequency is based on operating experience that demonstrates
channel failure is rare. The CHANNEL CHECK supplements less
formal checks of a channel during normal operational use of the
displays associated with the LCQ required channel.

SR _3.3.8.2

A COT is performed for both the manual and automatic function once
every 92 days to ensure the entire channel will perform the intended
function. This test verifies the capasbility of the instrumentation to
provide the FSBEVS actuation. The setpoints shall be left consistent
with requirements of Reference 2. The Frequency of 92 days is based
on the known reliability of the monitoring equipment and has been
shown to be acceptable through operating experience. This test is
typically performed in conjunction with SR 3.7.13.4 which verifies
OPERABILITY of the activated devices.

SR 3.3.8.3

A CHANNEL CALIBRATION is performed every 24 months, or approximately
at every refueling. CHANNEL CALIBRATICN is a complete check of the
instrument loop, including the sensor. The test verifies that the
channel responds to a measured parameter within the necessary range
and accuracy. The Frequency is based on operating experience and is
consistent with the refueling cycle.

REFERENCES

1. 10 CFR 50.67.

2.  FSAR, Section 1.3.
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" RCS Pressure, Temperature, and Flow DNB Limits
' B 3.4.1

B 3. 4 REACTOR COOLANT SYSTEM (RCS)

B 3. 4 1 RCS Pressure Temperature and F]ow Departure from Nuc]eate Boiling -

(DNB) L1m1ts :

BASES

BACKGROUND

“ThesevBases_addresstreau{rements for maintaining RCS.pressure,

temperature, and flow rate within Timits assumed in the safety:
analyses. The safety analyses (Ref. 1) of normal operating conditions
and anticipated operational occurrences assume initial conditions
within the normal’ steady state ‘envelope. - The 1imits p1aced on RCS
pressure,’ temperature, and flow rate ensure that the minimum departure

. from nucleate bo111ng rat1o (DNBR) w111 be met for each of the
, trans1ents ana1yzed

Ti

‘The RCS pressure linﬁt 1s cons1stent with operat1on within the nominal

operational envelope "and ‘controiling to 2235 psig. Pressurizer
pressure indications:are‘averaged to provide a value for comparison to
the 1imit. The indicated 1imit is based on the average of three

" control board readings. A Jower pressure will cause the reactor core

to approach DNB Timits. -

- The RCS coolant average loop temperature 1imit is consistent with full

power operation within the nominal operationa1 envelope and
controlling to a full power Tavg of 572.0°F. 'RCS average loop
temperature is assumed to be the highest indicated value of the Tavg
indicators and this-value:is compared to the 1imit. The indicated
1imit is besed on the average of three control board readings. A
higher average tenperature will cause the core-to approach DNB 1imits.

The RCS flow rate normally remains constant during an operational fuel

. cycle with all pumps running:. The minimum RCS flow 1imit corresponds

to that.assumed for -DNB ana]ys1s -For the 24-month surveillance, RCS
flow rate is determined .by performing a heat balance after each
refueling at > 90%:RTP,. calculating the-flow.rate for each RCS loop,
calculating the sum:of:these Toop flow.rates, and the sum is compared
to the limit. Forwthe “125hour surveillance, RCS flow rate is
deternnned from the average:-of the Toop flow indications on each RCS

loop, calculating-the-sum of these loop flow rates, and the sum is

compared to the 1imit. The indicated 1imit is-based on the average of
two control board readings per RCS loop. A Tower RCS flow rate will
cause the core to approach DNB limits.

- ' (continued)
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RCS Pressure, Temperature, and Flow DNB Limits
B 3.4.1

BACKGROUND
(continued)

Operation for significant periods of time outside these DNB 1imits
increases the 1ikelihood of a fuel cladding failure in a DNB limited
event. Calculations have shown that reactor heat equivalent to 10%
rated power can be removed via the steam generators with natural
circulation without violating DNBR limits. This analysis assumed
conservative flow resistances including steam generator tube plugging
and a Yocked rotor in each loop (Ref. 1).

APPLICABLE SAFETY ANALYSES

The requirements of this LCO represent the initial conditions for DNB
limited transients analyzed in the plant safety analyses (Ref. 1).

The safety analyses have shown that transients initiated from the
limits of this LCO will result in meeting the DNBR acceptance 1limit
for the RCS DNB parameters. Changes to the unit that could impact
these parameters must be assessed for their impact on the DNBR
criteria. The transients analyzed include loss of coolant flow events
and dropped or stuck rod events. A key assumption for the analysis of
these events is that the core power distribution is within the 1imits
of LCO 3.1.6, "Control Bank Insertion Limits™; LCO 3.2.3, "AXIAL FLUX
DIFFERENCE (AFD)"; and LCO 3.2.4, "QUADRANT POWER TILT RATIO (QPTR)."

The pressurizer pressure 1imit and RCS average temperature limit
specified in the COLR correspond to the analytical limits used in the
safety analyses, with allowance for measurement uncertainty.

The RCS DNB parameters satisfy Criterion 2 of the NRC Policy
Statement.

LCO

This LCO specifies 1imits on the monitored process variables (i.e.,
pressurizer pressure, RCS average loop temperature, and RCS total flow
rate, to ensure the core operates within the limits assumed in the
safety analyses. These variables are contained in the COLR to provide
operating and analysis flexibility from cycle to cycle. However, the
minimum RCS flow, usually based on maximum analyzed stezm generator
tube plugging, is retained in the TS LCO. Operating within these
1imits will result in meeting the DNBR criterion in the event of a DNB
Timited transient.

(continued)
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“" RCS Pressure, Temperature, and Flow DNB Limits
B 3.4.1

LCO
(cont1nued)

- The RCS flow rate 1imit of.364,700 gpm allows a measurement =

' uncertainty of 2.9% assot1ated with the average of two control board
‘read1ngs per RCS 1oop A thermal design flow of 354,400 gpm and a
"minimum measured flow 'of 364,700 gpm (1nc1ud1ng measurement

uncertainty) are assumed in the safety analysis. The control board
Toop RCS flow indications are normalized to the heat balance RCS loop

- flow measurements after‘each refueling..

The pressurizer pressure 1imit of 2204 psig allows for a measurement
uncertainty of 24 ps1g associated with the average of three control
board readings. A minimum value of 2180 psig (including control and

‘measurement uncertainties) s essumed in the safety analysis.

The RCS average loop temperature 1imit of 576.3°F allows for a
measurement uncertainty of 3.2°F associated with the average of three
control board readings. " A meximum full power Tavg of 579.5°F
(including contro]"deadband'and measurement uncertainties) is assumed
in the safety analysis. "579.5°F in the safety analysis corresponds to
a maximum Tavg -control- value of 572.0°F E

The RCS DNB paramefors satisfy Criterion 2 of_;O CFR 50.36.

APPLICABILITY

In MODE 1, the 1imits on pressurizer pressure, RCS coolant average
temperature, and RCS flow rate must be maintained during steady state
operation in order to ensure DNBR criteria will be met in the event of
an unp]anned loss of forced coolant flow or other DNB limited

‘transient. 'In a]] other MODES the power level is low enough that DNB
: 1s not a concern. ” -

‘n.—,‘

-~ " A Note has been’ added to indicate the Timit on pressurizer pressure is
7 not app11cab1e during short term operat1ona1 transients such as a
" THERMAL POWER ramp - 1ncrease > 5% RTP per. m1nute or a THERMAL POWER

step ‘increase >"10% RTP.’ “These conditions represent short term
perturbations where actions to control pressure variations might be
counterproductive. Also, since they represent transients initiated
from power levels < 100% RTP, an increased DNBR margin exists to
offset the temporary pressure variations.

(continued)
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RCS Pressure, Temperature, and Flow DNB Limits

B 3.4.1
BASES . )
APPLICABILITY The DNBR 1imit is provided in SL 2.1.1, “Reactor Core SLs.” The
(continued) conditions which define the DNBR 1imit are less restrictive than the

1imits of this LCO, but violation of a Safety Limit (SL) merits a
stricter, more severe Required Action. Should a violation of this LCO
occur, the operator must check whether or not an SL may have been
exceeded.

ACTIONS A.l

RCS pressure and RCS average loop temperature are controllable and
measurable parameters. With one or both of these parameters not
within LCO 1imits, action must be taken to restore parameter(s).

RCS total flow rate is not a controllable parameter and is not
expected to vary during steady state operation. If the indicated RCS
total flow rate is below the LCO 1imit, power must be reduced, as
required by Required Action B.1, to restore DNB margin and eliminate
the potential for violation of the accident analysis bounds.

The 2 hour Completion Time for restoration of the parameters provides \‘)
sufficient time to adjust plant parameters, to determine the cause for

the off normal condition, and to restore the readings within limits,

and is based on plant operating experience.

B.1

If Required Action A.1 is not met within the associated Completion
Time, the plant must be brought to a MODE in which the LCO does not
apply. To achieve this status, the plant must be brought to at least
MODE 2 within 6 hours. In MODE 2, the reduced power condition
eliminates the potential for violation of the accident analysis
bounds. The Completion Time of 6 hours is reasonable to reach the
required plant conditions in an orderly manner.

(continued) J
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i RCS-Pressure, Temperature. and Flow DNB Limits
: B 3.4.1

u BASES

SURVEILLANCE REQUIREMENTS
SR _3.4.1.1

Since Required Action A.1 allows a Completion Time of 2 hours to
restore parameters that are not within limits, the 12 hour

- Surveillance Frequency for pressurizer pressure-is sufficient to
ensure the pressure can'be restored to a normal operation, steady
"state condition following load changes and other expected transient
operations. Pressurizer pressure indications are averaged to
determine the value for comparison to the LCO 1imit. The 12 hour
interval has been shown by operating practice to be sufficient to
regularly assess for potential degradat1on and to verify operation is

- within safety ana1ys1s a<sumpt1ons :

."l\'

SR_3.4.1.2

Since ‘Required Action'A.1 allows a Completion Time of 2 hours to
restore parameters' that are not within limits, the 12 hour
" S -Surveillance Frequency for RCS average loop temperature is sufficient
EK\,/) ' . to ensure the temperature can be restored to a normal operation,

v ‘ : steady state condition following 1oad changes and other expected
transient operations. RCS average loop temperature is assumed to be
the highest indicated value of the Tavg indicators and this is the
value that is compared to the acceptance criteria. The 12 hour
interval has been shown by operating practice to be sufficient to
regularly assess for potential.degradation and to verify operation is
within safety analysis assumptions.

SR_3.4.1.3

The 12 hour Surveillance Frequency for RCS total flow rate is
performed using the installed flow instrumentation. The 12 hour
interval has been shown by operating practice to be sufficient to
regularly assess potential degradation and to verify operation wﬁth1n
safety analysis assumptions.

(continued)
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RCS Pressure, Temperature, and Flow ONB Limits
B 3.4.1

\)

SURVETLLANCE REQUIREMENTS

(continued)

SR_3.4.1.4

Measurement of RCS total flow rate by performance of a precision
calorimetric heat balance once every 24 months verifies that the
actual RCS flow rate is greater than or equal to the minimum required
RCS flow rate.

The Frequency of 24 months reflects the importance of verifying flow
after a refueling outage when the core has been altered, SG tubes
plugged or other activities performed, which may have caused an
alteration of flcw resistance.

This SR is modified by a Note that allows entry into MODE 1, without

having performed the SR, and placement of the unit in the best

condition for performing the SR. The Note states that the SR is not

required to be performed until 24 hours after > 90% RTP. This

exception is appropriate since the heat balance requires the plant to

be at a minimum of 90% RTP to obtain the stated RCS flow accuracies. A“;,
The Surveillance shall be performed within 24 hours after reaching 90% )

RTP.

REFERENCES

1. FSAR, Section 14.
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RCS P/T Limits
B 3.4.3

B 3.4 REACTOR COOLANT SYSTEM (RCS) _
B 3.4.3 RCS Pressure and Tehberatureé(P/T) ijits

Al

BASES

BACKGROUND All components of the RCS are designed to withstand effects of cyclic
loads ‘due to system pressure and temperature changes. These loads are
" introducéd by startup*(heatup) and shutdown (cooldown) operations,
power transients, and reactor trips. This LCO Timits the pressure and
temperature changes during RCS heatup and cooldown, within the design
assumpt1ons and- the stress 11m1ts for cyc11c operat1on

LCO 3 4.3, F1gure 3 4 3 1 Heatup Limitations for the Reactor Coolant
System, Figure, 3.4.3-2,' Cooldown Limitations for the Reactor Coolant
System, and Figure 3.4.3- 3, ‘Hydrostatic and Inservice Leak Testing
Limitations for the 'Reactor Coolant System, -contain P/T limit curves
for heatup, cooldown, and inservice 1eak and hydrostat1c (ISLH)
“"testing, respective]y (Ref 1).
'&\_:) o Each P/T ‘1imit curve: def1nes an acceptable region for normal

‘ ’ " ‘operation. The usual use of the curves is operational guidance during
‘heatup or cooldown’ maneuver1ng. ‘'when pressure and temperature
indications are monitored and compared to the applicable curve to
determine that operation is within the allowable region. The happy
face icon shown on Figure 3.4.3-1, Figure, 3.4.3-2, and Figure 3.4.3-
3, indicates the side of the curve in which operation is pernnss1b1e.
Conversely, the sad:face 1con 1nd1cates the s1de of the curve in which
operat1on 1s prohibited

The LCO estab11she510perat1ng 11n1ts that prov1de a margin to brittle
failure of the reactor vessel and p1p1ng of the reactor coolant
pressure boundary (RCPB). The vessel is the component most subject to
brittie failure, and the LCO 1imits apply mainly to the vessel. The
1imits do not apply to the pressurizer, which has different design
characteristics and operating functions.

\\_;) ~ (continued)
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RCS P/T Limits

B 3.4.3
BASES
BACKGROUND 10 CFR 50, Appendix G (Ref. 2), requires the establishment of P/T
(continued) limits for specific material fracture toughness requirements of the

RCPB materials. Reference 2 requires an adequate margin to brittle
failure during normal operation, anticipated operational occurrences,
and system hydrostatic tests. It mandates the use of the American
Society of Mechanical Engireers (ASME) Code, Section III, Appendix G
(Ref. 3).

The neutron embrittlement effect on the material toughness is
reflected by increasing the nil ductility reference temperature (RTygr)
as exposure to neutron fluence increases.

The actual shift in the RTygr of the vessel material will be
established periodically by removing and evaluating the irradiated
reactor vessel material specimens, in accordance with ASTM E 185 (Ref.
4) and Appendix H of 10 CFR 50 (Ref. 5). The operating P/T limit
curves will be adjusted, as necessary, based on the evaluation
findings and the recommendations of Regulatory Guide 1.99 (Ref. 6).

The P/T 1imit curves are composite curves established by superimposing
1imits derived from stress analyses of those portions of the reactor
vessel and head that are the most restrictive. At any specific
pressure, temperature, and temperature rate of change, one location
within the reactor vessel will dictate the most restrictive limit.
Across the span of the P/T limit curves, different locations are more
restrictive, and, thus, the curves are composites of the most
restrictive regions.

The heatup curve represents a different set of restrictions than the
cooldown curve because the directions of the thermal gradients through
the vessel wall are reversed. The thermal gradient reversal alters
the Tocation of the tensile stress between the outer and inner walls.

(continued)
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RCS P/T Limits

B 3.4.3
BASES
' BACKGROUNDil" - The consequence of v1o1at1ng the LCO ]1m1ts is that the RCS has
“(continued) . been operated under’conditions that can result in brittle failure of

- ‘the RCPB, possibly leadlng to a non1so1ab]e leak or loss of coolant

accident. In the event'these 1imits are exceeded, an evaluation must
be performed to determine the effect on the structural integrity of

 the RCPB components. -The ASME Code, ‘Section XI, Appendix E (Ref. 7),

provides ‘a recommended methodology for eva]uat1ng an operating event

’ that causes an excurs1on outs1de the 11m1ts

APPLICABLE SAFETY ANALYSES

* The P/T 11nnts are not der1ved from Des1gn Basis Accident
" (DBA) analyses.’ They are’ prescribed during normal operation

to avoid encounterIng pressure, ‘temperature, and temperature rate of

- change cond1t1ons that might cause undetected flaws to propagate and

cause nonductile failure of the RCPB, ‘an unanalyzed condition.
Reference 1 establishes the methodo]ogy for determining the P/T .
Timits. A]though the P/T limits are not derived from any DBA, the P/T
limits are acceptance ]1m1ts since they preclude operation in an
unana]yzed condition

O EY

RCS P/T 'l_14m1tsAsatj;fyhlc_[')'terlior'l 2 of 10 CFR 50.36.

Lco’

?he.twc’e1ementetbfitﬁf§ LCO are:
a. The 1imit'chfie§:f6r'heetup. cod1&own. and ISLH testing; and
b.  Limits on the ‘rate ‘of change of temperature.

Figure 3.4.3-1, Heatup Limitations for the Reactor Coolant System,
Figure, 3.4.3-2, Cooldown Limitations for the Reactor Coolant System,
and Figure 3.4.3-3, Hydrostatic and Inservice Leak Testing Limitations
for the Reactor Coolant System, contain P/T Timit curves for heatup,
cooldown, and inservice leak and hydrostatic (ISLH) testing,
respectively. These figures specify the maximum RCS pressure for
various heatup and cooldown rates-at any given reactor coolant

(continued)
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RCS P/T Limits
B 3.4.3

BASES \)

LCo temperature. The figures provide the limiting RCS pressure and
(continued) reactor coolant temperature combination for reactor coolant
temperature heatup rates up to 60°F/hr and reactor coolant temperature
cooldown rates up to 100°F/hr. Therefore, heatup rates that exceed
60°F/hr and cooldown rates that exceed 100°F/hr are considered not
within the limits of this LCO.

The LCO 1imits apply to all components of the RCS pressure boundary,
except the pressurizer. These 1limits define allowable operating
regions and permit a large number of operating cycles while providing
a wide margin to nonductile failure.

The 1imits for the rate of change of temperature control the thermal
gradient through the vessel wall and are used as inputs for
calculating the heatup, cooldown, and ISLH testing P/T limit curves.
Thus, the LCO for the rate of change of temperature restricts stresses
caused by thermal gradients and also ensures the validity of the P/T
limit curves. Heatup and cooldown limits are specified in hourly
increments (i.e., the heatup and cooldown 1imits are based on the
temperature change averaged over a one hour period). Limit lines for
cooldown rates between those presented may be obtained by

interpolation. -;)

Violating the LCO 1imits places the reactor vessel outside of the
bounds of the stress analyses and can increase stresses in other RCPB
components. The consequences depend on several factors, as follows:

a. The severity of the departure from the allowable operating P/T
regime or the severity of the rate of chaznge of temperature;

b. The length of time the 1imits were violated (longer violations
allow the temperature gradient in the thick vessel walls to
become more pronounced); and

c. The existence, size, and orientation of flaws in the vessel
material.

(continued) )
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RCS P/T Limits
.. : B 3.4.3

APPLICABILITY

The RCS P/T Timits LCO provides a definition of acceptable operation
for prevention of nonductile failure in accordance with 10 CFR 50,

. Appendix.G (Ref.>2)::<Although the P/T 1imits were developed to
«~provide. guidance. for operation during heatup or cooldown (MODES 3, 4,

and 5) or ISLH testing, their Applicability is at all times in keeping
with the concern for nonduct11e failure. The 11mits do not apply to

-the pressur1zer iy st:s

'b (,‘ o
Dur1ng MODES 1. and i2, other Techn1ca1 Spec1f1cat1ons provide limits

o .for operation that ‘can be more restrictive than or can supplement

these P/T limits. 'LCO'3.4:1, "RCS Pressure, Temperature, and Flow
Departure from Nuc]eate Boiling (DNB) Limits"; LCO 3.4.2, "RCS Minimum

. .+.Temperature for Criticality"; and Safety L1m1t 2.1, "Safety Limits,"
- ~also-provide operat1ona1 restrictions for pressure and temperature and

maximum pressure. :*Furthermore, MODES 1 and 2 are above the

-:}. temperature range of coricern for nonductile failure, and stress
- analyses have been'performed for. nornn] nnneuver1ng profiles, such as

power ascension or ‘descent.’

.Figures 3.4.3-1 and 3.4.3-2 are applicable for 34EFPY at 3216 Mut.

Both figures are labeled applicable for 20 EFPY solely for the low

temperature over pressure protection system arming temperature.

R TR

- N
SR S SR

ACTIONS

o A 1 and A 2

0perat1on outs1de the P/T ]1m1ts dur1ng 'MODE 1, 2, 3, or 4 must be

" corrected 'so-that the 'RCPB is returned to a cond1t1on that has been

verified by stress ana]yses

-+ The -30 minute Comp]et1on ‘Time reflects the urgency of restoring the
" parameters to withinithe ‘analyzed range. Most ‘violations will not be

severe, and-the activity ‘can be accomplished in this time in a
controlled manner.

e

' Besides restoring operation within 1imits, an evaluation is required
- to.determine if RCS operation can continue. The evaluation must

verify the RCPB integrity remains acceptable and must be completed
before continuing operation. Several methods may be used, including
comparison with pre-analyzed transients in the stress analyses, new
analyses, or inspection of the components.

(continued)
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RCS P/T Limits
B 3.4.3

J

ACTIONS

A.1 and A.2 (continued)

ASME Code, Section XI, Appendix E (Ref. 7), may be used to support the
evaluation. However, its use is restricted to evaluation of the
vessel beltline.

The 72 hour Completion Time is reasonable to accomplish the
evaluation. The evaluation for a mild violation is possible within
this time, but more severe violations may require special, event
specific stress analyses or inspections. A favorable evaluation must
be completed before continuing to operate.

Condition A is modified by a Note requiring Required Action A.2 to be
completed whenever the Condition is entered. The Note emphasizes the
need to perform the evaluation of the effects of the excursion outside
the allowable 1imits. Restoraticn alcre per Required Action A.1 is
insufficient because higher than analyzed stresses may have occurred
and may have affected the RCPB integrity.

B.1 and B.?2

If a Required Action and associated Completion Time of Condition A are \‘;)
not met, the plant must be placed in a lower MODE because either the

RCS remained in an unacceptable P/T region for an extended period of

increased stress or a sufficiently severe event caused entry into an
unacceptable region. Either possibility indicates a need for more

careful examination of the event, best accomplished with the RCS at

reduced pressure and temperature. In reduced pressure and temperature
conditions, the possibility of propagation with undetected flaws is

decreased.

If the required restoration activity cannot be accomplished within 30
minutes, Required Action B.1 and Required Action B.2 must be
implemented to reduce pressure and temperature.

If the required evaluation for continued operation cannot be

accomplished within 72 hours or the results are indeterminate or
unfavorable, action must proceed to reduce pressure and temperature as

(continued)
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RCS P/T Limits
B 3.4.3

ACTIONS

B.1 and B.2 (contlnued)

specified in Required Action B.1 and Requ1red Action B. 2 A favorable
evaluation must be comp]eted ‘and documented before returning to
operat1ng pressure and temperature conditions.

j‘Pressure and temperature ‘are reduced by br1n91ng the plant to MODE 3
~within 6 hours and :to MODE 5 w1th RCS pressure < 500 psig within 36

hours. ' Note that LCO 3)4:12, Low Temperature Overpressure Protection
(LTOP), will also apply and may require 1imits for operation that are
more restrictive than or supplement this limit.

The allowed Completion Times are reasoriable, based on operating
experience, to reach the required plant conditions from full power
conditions in an orderly manner and without' challenging plant systems.

Cland €2~ ¢ ou i o

Actions must be initiated “immediately to correct operation outside of
the P/T 1imits at times other than when in MODE 1, 2, 3, or 4, so that
the RCPB is returned to a cond1t1on that has been verified by stress
ana]ys1s R L SEAEN S . : :

i

-"The 1nned1ate Comp]etion T1me reflects the urgency of initiating

action to restore the parameters to within the analyzed range. Most
violations will not be severe, and the act1v1ty can be accomplished 1in

‘-this t1me in a contro]]ed manner

Besides restor1ng operation w1th1n 11m1ts -an evaluation 1is required
to determine if RCS operation can continue. The evaluation must

" verify that-the‘RCPB?integrjty‘remains'acceptab1e and must be

completed prior to entry into MODE 4. ~ Several methods may be used,

- including comparison ‘with pre-analyzed transients in the stress

analyses, or inspection of the components.
ASME Code, Section XI, Appendix E (Ref. 7), may be used to

support the evaluation. However, its use is restricted to evaluation
of the vessel beltline.

(continued)
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RCS P/T Limits
B 3.4.3

J

ACTTONS

C.1 and C.2 (continued)

Condition C is modified by a Note requiring Required Action C.2 to be
completed whenever the Condition is entered. The Note emphasizes the
need to perform the evaluation of the effects of the excursion outside
the allowable T1imits. Restoration alone per Required Action C.1 is
insufficient because higher than analyzed stresses may have occurred
and may have affected the RCPB integrity.

SURVEILLANCE REQUIREMENTS

SR_3.4.3.1

Verification that operation is within the PT limits is required every

30 minutes when RCS pressure and temperature conditions are undergoing

planned changes. This Frequency is considered reasonable in view of

the control room indication available to monitor RCS status. Heatup

and cooldown 1imits are specified in hourly increments (i.e., the

heatup and cooldown 1imits are based on the temperature change

averaged over a one hour period). Also, since temperature rate of \~;)
change 1imits are specified in hourly increments, 30 minutes permits
assessment and correction for minor deviations within a reasonable

time.

Surveillance for heatup, cooldown, or ISLH testing may be discontinued
when the definition given in the relevant plant procedure for ending
the activity is satisfied.

This SR is modified by a Note that only requires this SR to be
performed during system heatup, cooldown, and ISLH testing. No SR is
given for criticality operations because LCO 3.4.2 contains a more
restrictive requirement.

INDIAN POINT 3
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RCS P/T Limits
! B 3.4.3

REFERENCES

WCAP-7924-A, July 1972.
10 CFR 50, Appendix G.

ASME, Boiler and Pressure Vessel Code, Section 111,
Appendix G.

ASTM E 185-70.

10 CFR 50, Appendix H.

Regulatory Guide 1.99, Revision 2, May 1988.

ASME, Boiler .and Pressure Vessel Code, Section XI, Appendix E.

WCAP - 16212P, Indian Point Nuclear Power Generating Unit No. 3
Stretch Power Uprate NSSS and BOP Licensing Report, June 2004.
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RCS Loops —MODE 4
: B 3.4.6

O B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.6 RCS Loops-MODE.4 :

BASES' ) e

BACKGROUND - + .~ In MODE-4, the primary function of the reactor coolant is the removal
of decay heat and the transfer of this heat to either the steam
-generator (SG) secondary side ‘coolant or the component cooling water
" via the residual ‘heat removal (RHR) heat exchangers. "The secondary
- function of the ‘reactor: coo]ant is to act as a carrier for soluble
“~neutron poison, ‘boric‘acid.

- The reactor coo]ant is circulated through four RCS loops connected in

“parallel to the reactor vessel, each loop containing a SG and a
reactor coolant pump (RCP). Appropriate flow, pressure, and
temperature instrumentation are available for control, protection, and

- indication. ."The.RCPs and RHR pumps circulate the coolant through the
reactor vessel ‘and SGs'at a sufficient rate to ensure proper heat
transfer and to prevent boric acid stratification.

‘ .. - - Each RHR loop consists of one RHR pump and one RHR heat exchanger as
\\_;, - well as associated piping and valves to transfer heat between the RHR
" :"heat exchanger and.the:core. - Although either RHR heat exchanger may
. be credited for either:RHR loop, one RHR. heat exchanger must be
-OPERABLE for- each OPERABLE RHR loop. '

. In MODE 4, elther RCPs‘or RHR Toops can be used to provide forced
- circulation.” The intent of this LCO is to provide forced flow from at
- :1east one RCP or .one'RHR loop for decay heat removal and transport.
The flow provided by one RCP .loop or RHR ‘loop is. adequate for decay
heat removal. The other intent of this LCO is to require that two
paths be‘available to provide redundancy. for decay heat removal.

When the boron concentration of the RCS is reduced, the process should
. be uniform to prevent: sudden reactivity changes.. Mixing of the

reactor coo]ant will.be sufficient to maintain a uniform boron

concentrat1on 1f at least one reactor coo]ant pump or one

R = S
oo 00 y ot

oL o

\\_;) o = (continued)
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RCS Loops —MODE 4

B 3.4.6
BASES
BACKGROUND residual heat removal pump is running while boron concentration
(continued) is being changed. The residual heat removal pump will circulate the

primary system volume in approximately one half hour. Boron
concentration in the pressurizer is not a concern because of the low
pressurizer volume and because the pressurizer boron concentration

~ will be higher than that of the rest of the reactor coolant.

' Ca]cu]at{ons have shown that reactor decay heat‘equivalent to 10%

rated power can be removed via the steam generators with natural
circulation. This analysis assumed conservative flow resistances
including steam generator tube plugging and a lock rotor in each loop
(Ref. 1).

APPLICABLE SAFETY ANALYSES

.In MODE 4, .RCS circulation is conéideredi%n the determination of the

time available for mitigation of the accidental boron dilution event.
The RCS and RHR loops provide this circulation.:

The :RHR ‘System in conjunction with the CCW and SWS Systems function to

. cool the unit from RHR entry condition (T<350°F) to Mode 5 (T<200°F),

during normal and post accident operations. The time required to cool
from 350°F to 200°F is a function of the.number of CCW, SWS and RHR

. trains operating. 'As presented in UFSAR, Section 9, two trains of
- pumps and heat exchangers are usually used to remove residual and
-sensible heat during normal plant cool-down. ~ If one train of pumps

and/or heat exchangers is not operable, safe operation is governed by

‘Technical Specifications ‘and safe shutdown of the plant is not

affected; however, the time for cool-¢own is extended.

RCS Loops—MODE 4 satisfy Criterion 4 of 10 CFR 50.36.

LCO

The purpose of this LCO is to require that at least two loops be
OPERABLE in MODE 4 and that one of these loops be in operation. The
LCO allows:the two loops that are required to be OPERABLE to consist
of any combination of RCS loops and RHR loops. Any one loop in
operation provides enough flow to remove the decay heat from the core
with forced circulation. An additional loop is required to be
OPERABLE to provide redundancy for heat removal.

(continued)
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RCS Loops—MODE 4
B 3.4.6

" BASES

Lo~
~ (continued)

'procedures

Ky

* Note 1'permits all RCPs and’ RHR pumps to not be in

operation for # 1 hour per 8 hour period. The purpose of the Note is
to permit performance ‘of required tests or malntenance that can only
be performed with no forced circulation. The 1-hour time period is
acceptable because operating experience has shown that boron
stratification is ‘not' a problem during this short period with no
forced f]ow

L TR

A

Ut111zat1on of Note 1 1s perm1tted prov1ded the following conditions
are met a]ong w1th any other cond1t1ons 1mposed 'by test or maintenance

:. ,\".y .
K R

fa;3 No operat1ons are perm1tted that wou]d d11ute the RCS boron

" .concentration; therefore maintaining the margin to criticality.
Boron' reduction is"prohibited because a uniform concentration

~ distribution throughout the RCS cannot be ensured when in
natural c1rcu1at1on. and ' :

b.  Core outlet temperature is ma1nta1ned at least 10 OF be]ow

~.. saturation temperature, so that no vapor bubble may form and
poc51b1y cause a natura] c1rcu1at1on f]ow obstruct1on
Note 2 requ1res that the reactor coolant pump - start1ng requirements of
LCO 3.4.12, .Low Temperature Overpressure Protection (LTOP), must be
met before the start of an RCP with any RCS cold leg temperature less
than or equal to the LTOP arming temperature. : This restraint is to
prevent a low temperature overpressure event due to a thermal

" trans1ent when ‘an“RCP: 15 started

_1‘,,.‘ .

= An OPERABLE RCS loop+ comprises an OPERABLE RCP and an OPERABLE SG in

accordance with the Steam Generator Tube Surveillance Program, which

- has the m1n1mum water 1eve1 spec1f1ed in- SR 3 4 6.2.

.-w551m11ar1y for the RHR System. an OPERABLE RHR 1oop compr1ses an
.- OPERABLE -RHR pump ‘capable of providing forced flow to an OPERABLE RHR

heat .exchanger.- :RCPs:.and RHR pumps are OPERABLE if they are capable
of being powered and are able to provide foroed flow if required.

‘.l'v ’
B I

(continued)
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RCS Loops —MODE 4
B 3.4.6

APPLICABILITY

In MODE 4, this LCO ensures forced circulation of the reactor coolant
to remove decay heat from the core and to provide proper boron mixing.

.One Toop of either RCS or RHR provides sufficient circulation for

these purposes.. However, two loops consisting of any combination of

'RCS and RHR loops are required to be OPERABLE to meet single failure
considerations. :

Operation in;other MODES 1s coveredjby:

.4, "RCS Loops—MODES 1 and 2";
.5, "RCS Loops—MODE 3°;

.4.8, "RCS Loops—MODE 5, Loops Not Filled";
.4, "Residual Heat Removal (RHR) and Coolant

3.4.4
‘ 3.4.5 .
.LCO 3.4.7, "RCS Loops— MODE 5, Loops Fi]]ed'
3.4.8
3.9.4

Circulation—High Water Level™ (MODE 6); and

L0 3.9.5, "Residual Heat Removal (RHR) and Coolant

Circulation—Low Water Level” (MODE 6).

ACTIONS

“If one required RCS loop ts inoperable and two RHR loops are \\::)

inoperable,. redundancy for heat removal is lost. Action must be
initiated to restore a second RCS or RHR loop to OPERABLE status. The
immediate Completion Time reflects the 1mportance of maintaining the
ava11ab111ty of two paths for heat remova]

B.1

If one required RHR Toop-is OPERABLE and 1n'operation and there are no
RCS loops OPERABLE, an inoperable RCS or RHR Toop must be restored to
OPERABLE status to prov1de a redundant means for decay heat removal.

If. the parameters that are outside the limits cannot be restored, the
unit must be brought to MODE 5 within 24 hours. Bringing the unit to
MODE 5 is' a conservative action with regard to decay heat removal.
With only one RHR loop OPERABLE, redundancy for decay heat removal is
Tost and, in the event of a loss of the only OPERABLE RHR loop, it
would be safer to initiate that loss from MODE 5 (£ 200 OF) rather than
MODE 4 (200 to 350 OF). The Completion Time of 24 hours is a
reasonable time, based on operating experience, to reach MODE 5 from
MODE 4 in an orderly manner and without challenging plant systems.

(continued)
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RCS Loops —MODE 4

1 C o B 3.4.6
BASES .
ACTIONS C.1 and C.2 . . S
(continued)

If no loop is OPERABLE or in'bperation; excepf during conditions
permitted by Note 1 in the LCO section, all operations involving a
reduction of ‘RCS boron concentration must be suspended and action to

" restore one RCS ‘or RHR Toop to OPERABLE status and in operation must

be initiated. Boron dilution requires forced circulation for proper.
mixing, and the margin to criticality must not be reduced in this type
of operation. The immediate Completion Times reflect the importance
of maintaining operation for decay heat removal. The action to
restore must be cont1nued unt11 one 1oop 1s restored to OPERABLE

‘c*;?status and operat10n

. S e
' R

SURVEILLANCE REOUIREMENTS

SR_3.4.6. 1

~ This SR requires verification every 12 hours that one RCS or RHR loop

is in operation. Verification includes flow rate, temperature, or
pump status monitoring, ‘which help ensure that forced flow'is - -<* °
providing heat removal. _The Frequency of 12 hours is sufficient
considering other indications and alarms available to the operator in

‘the control room to monitor RCS and RHR loop performance.

- SR_3.4.6.2 \
"SR 3.4.6.2 reduires'Verification of SG OPERABILITY. SG OPERABILITY is

verified by ensuring that the actual secondary side water level is 2>
71% wide range for each required loop. Depending on plant conditions,
either wide range or narrow range SG level instruments may be used to
verify this SR is met. Operators may be required to adjust the
indicated level to compensate for the effects of SG temperature. If
the SG secondary side actual water level is < 71% wide range, the
tubes may become uncovered and the associated loop may not be capable

‘of providing the heat sink necessary for removal of decay heat.

(continued)
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RCS Loops —MODE 4
B 3.4.6

3}

SURVEILLANCE REQUIREMENTS , ‘

SR_3.4.6.2 (continued)

" The 12 hour Frequency 1s cons1dered adequate in view of other
indications available in the contro] room to alert the operator to the

loss of .SG level.

SR 3.4.6.3 o

Verification that the required pump. is OPERABLE ensures that an
additional RCS or RHR pump can be placed in operation, if needed, to
maintain decay heat removal and reactor coolant circulation.
Verification is performed by verifying proper breaker alignment and
power available to the required pump and associated support. systems.
The Frequency of 7 days is considered reasonable in view of other
administrative controls available and has ‘been shown to be acceptable
by operat1ng experience.

REFERENCES

IQ.A. FSAﬁ Chapter:14.1;6; . , l

INDIAN POINT 3

)

B 3.4.6—6 Revision'l



)

Pressurizer

B 3.4.9
B'3.4 REACTOR COOLANT SYSTEM (RCS)
: AP ' T e e
. B 3.4.9 Pressurizer . S AR AR
‘ " R, ool f
BASES
'BACKGRdUhd , :}ZL";The pressur1zer'prpu1des a polnt in the RCS where Tiquid and vapor are

. ,'ma1nta1ned in equi11br1um under saturated cond1t1ons for pressure
" control. purposes to’ prevent bulk boiling in the remainder of the RCS.
Key functions include’ ma1nta1n1ng requ1red pr1mary system pressure
during steady state operation, and 11m1t1ng the pressure changes
caused by-reactor coolant thermal expansion and contraction during
norma] Toad trans1ents .

Loy

. The pressure contro] components addressed by this LCO include the
_ :pressur1zer water level, the required heaters, and emergency power
* supplies. Pressurizer safety valves and pressur1zer power operated
fre11ef va]ves are addressed by LCO 3.4. 10, "Pressurizer Safety
© ! Valves,” ‘and LC0:3.4.11, "Pressurizer Power Operated Relief Valves
“L(PORVs) " respective]y.,_. :

- C The 1ntent of the LCO is to ensure that a ‘steam bubble exists in the
B pressur1zer pr1or to power operation to minimize the consequences of
- 72" “'potential overpressure transients. The presence of a steam bubble is
: - - consistent unth ana]yt1ca1 assumpt1ons Relatively small amounts of
noncondens1b1e gases’.can 1nh1b1t the condensat1on heat transfer
" between the pressurizer spray and the steam, and d1m1n1sh the spray

""effect1veness for pressure contro] -

'~ Electrical inuersion,heaters. located in the lower section of the
pressurizer vessel, keep the water in the pressurizer at saturation
temperature and maintain a constant operating pressure. A minimum

"‘requ1red ava11ab1e capac1ty ‘of pressurizer heaters ensures that the

" RCS pressure can be maintained. The capability to maintain and
" control system pressure is 1mportant for maintaining subcooled
'_cond1t1ons in’ the RCS and ensuring the’ capab111ty to remove core decay
"heat by either forced or natural circulation of reactor coolant.
Unless adequate heater _capacity is available, the hot, high pressure
" condition cannot‘be ma1nta1ned indefinitely and still provide the
‘requ]red‘subeoo]ihg_mgrg]n in the'pr1mary system. Inability to

B b
M O 2

" (continued)
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Pressurizer

o B 3.4.9

BASES O

BACKGROUND control the system pressure and maintéin subcooling under cdhditiens
(continued) of natural circulation flow in the primary system could lead to a loss

of single phase natural circulation and decreased capability to remove
core decay heat.

Pressurizer heaters are powered from either the offsite source or the
diesel generators (DGs) through the four 480V vital buses as follows:
bus 2A (DG 31) supports 485 kW of pressurizer heaters; bus 3A (DG 31)
supports 555 kW of pressurizer heaters; bus 5A' (DG 33) supports 485 kW
of' pressur1zer heaters; and, bus 6A (DG 32) ‘supports 277 kW of
pressur1zer heaters.

APPLICABLE SAFETY ANALYSES

In Modes 1. 2 _and 3 the LCO requ1rement on pressurizer water level

ensures that a steam bubble exists in the pressurizer. For events
“that result in prcssur1zer insurge (e.q., loss of normal feedwater,

loss of offsite power and loss of load/turbine .trip), the ana]yses

assume that the 1imiting value for the highest initial pressurizer

level is 59.3%. This analytical 1imit is based on the pressurizer

program level of 50.8% at a full power Tavg 572°F plus a conservative ;
- 8.5% of span. For other events, the nominal, value of pressurizer N
',1eve1 is assumed because the effect of, the ‘initial pressurizer level
_on-the resu]ts is small.  The analyses assume the existence of a
steam bubble and saturated conditions in the pressur1zer. In making
this’ assumpt1on the ana]yses neglect the sma]] fraction of
noncondensible gases norma11y present. The limiting scenario for
these accident analyses is with the p1ant at full power. Therefore,
the LCO requirement specified for MODE 1 ensures. that the pressurizer
initial condition assumption remains valid.

Safety ana]yses presented in the FSAR (Ref 1) that are examined for
‘pressurizer. f1111ng. the loss of normal, feedwater and loss of offsite
power analyses, assume pressurizer heater operation as operation of
the heaters mskes the transient results more limiting by contributing
to the thermal expansion of the water in the pressurizer.

The maX1hUm pressuriier water ieVel ifmit which ensures that a steam
bubble exists in the pressurizer,- satisfies Criterion 2 of 10 CFR

50.36. The need to maintain subcooling in the long term during loss
of offsite power, as indicated in NUREG-0737 (Ref. 2), is the reason

for providing an LCO.
(continued) K\::)
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Pressurizer
oo E B 3.4.9

LCO

The pressur1zer water 1eve1 11m1t is con51stent wwthln the nominal

~ " operational enve1ope ‘and contr0111ng to 50.8% level span at a full
2" “'power Tavg of 572.0°F."" The'pressurizer water level must be < 54.3%

for the pressurizer, to be OPERABLE and will ensure that a steam bubble
exists. Pressurlzer water level indications are averaged to provide a

- ""value for compar1son "to the limit. The indicated 1imit is based on

-~ the average of two'control: board readings, and allows for a

" measurement uncertainty of 5%.  Whenever pressur1zer water level in

" MODE-3 1is above the MODE’ 1and 2 1imit, a dedicated operator is
-"assigned for operat1ng and controlling the chemical and volume control

system. 1nc1ud1ng mon1tor1ng pressur1zer water 1eve1

N"L1m1t1ng the 'LCO maximum operating water ‘level preserves the steam

space for pressure control. The LCO has been established to ensure

" the capability to establish and maintain pressure control for steady

state operation and to minimize the consequences of potential

© overpressure transients. ‘Requiring the presence of a steam bubble is

a]so cons1stent w1th ana1yt1ca1 assumptions.-

.-

The LCO requ1res two groups of OPERABLE pressurizer heaters, each with

... a capacity > 150 kW, .capable of being powered from either the offsite
"~ power-source or the emergency. power: supply. - Each of the 2 groups of

pressurizer heaters:should be powered from a different DG to ensure
that the minimum .required: capacity of 150 kW can be energized during a

‘_ loss of offsite power condition assuming the failure of a single DG.

The minimum heater capacity required is sufficient to maintain the RCS

-near normal operating pressure ‘when accounting for heat losses through

- - the pressurizer-insulation: By maintaining the pressure near the

operating conditions,~a-wide margin to subcooling can be obtained in
the loops. The va]ue of 150 kW is sufficient to maintain pressure and

is dependent on the heat losses.

APPLICABILITY

*".~The need for pressure ‘control is most pertinent when core heat can

“cause the greatest: effect -on RCS temperature, resulting in the

.. greatest effect-on pressur1zer level and RCS pressure control. Thus,

applicability has been designated for MODES'1 and 2. The
applicability is also provided for MODE 3. ' The purpose is to prevent
solid water RCS operation during heatup and cooldown to avoid rapid
pressure rises caused by normal operational-perturbation, such as
reactor coo]ant pump startup

--When RCS temperature is be]ow 411°F adm1n1strat1ve controls in the

(cpntinued)
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Pressurizer
B 3.4.9

APPLICABILITY
(Cdntinued)

"Technwca1'Re§u1rements'Manua1 (Ref. 3) are used to limit the

potential for exceeding 10 CFR 50, Appendix G limits.

In MODES 1 2 and 3 there is need to. ma1ntain the availability of
pressurizer heaters, capable of being powered from an
emergency power supply.. .In the event.of a loss of offsite power,

~the initial conditions of these MODES give the greatest demand for

maintaining the RCS in a hot pressurized condition with 1oop
subcooling for an extended period. For MODE 4, 5, or 6, it is not
necessary to control. pressure (by heaters) to ensure loop subcooling
for heat transfer when the Residual Heat Removal (RHR) System is in
service, and therefore, the LCO is not applicable.

ACTIONS

A.1 and A.2"

Pressurizer waten_1eve1 control malfunctions or other plant evolutions
may result in a pressurizer water level above the nominal upper limit,
even with the p1ant at steady state cond1t1ons. .

If the pressur1zer water level is not w1th1n the 1imit, action must be
taken to place the plant in a MODE in which the LCO does not apply.

To achieve this status, the unit must be brought to MODE 3, with the
reactor trip. breakers open, within 6 hours and to MODE 4 within 12
hours. This takes the unit out of the app]icab1e MODES.

The a110wed Comp]et1on T1mes are. reasonable. based on operating
experience,. to reach the required plant conditions from full power
conditions in an orderly manner and without challenging plant systems.

B.1

If one required group of pressurizer heaters is inoperable,
restoration is required within 72 hours. The Completion Time of 72
hours is reasonable considering that the redundant heater group is
still available and the low probability of an event during this
period. Pressure control may be maintained during this time using
remaining heaters. A

C.1 and C.2

If one group of pressurfier heaters afe inoperable and cannot be
restored in the allowed Completion Time of Required Action B.1l, the

(continued)
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Pressurizer
B 3.4.9

ACTIONS

C.1 and C.2 (continued)

plant must be brought to a MODE in which the LCO does not |

apply. To achieve this status, the plant must be brought to MODE 3
within 6 hours and to MODE 4 within 12 hours. The allowed Completion
Times are reasonable, based on operating experience, to reach the
required plant conditions from full power conditions in an orderly
manner and without challenging plant systems.

SURVETLLANCE REQUIREMENTS

'SR_3.4.9.1

This SR requires that during steady state operation, pressurizer level
is maintained below the nominal upper 1imit to provide a minimum space
for a steam bubble. The Surveillance is performed by observing the
indicated level. .The Frequency of 12 hours has been shown by
operating practice to be sufficient to regularly assess level for any
deviation and verify that operation-is within safety analyses
assumptions of ensuring that a steam bubble exists in the pressurizer.
Alarms are also available for early detection of abnormal level
indications. . ’

SR_3.4.9.2

The SR is satisfied when the power supplies are demonstrated to be
capable of producing the minimum power and the associated pressurizer
heaters are verified.to be at their design rating. This may be done
separately by testing the power supply output and by performing an
electrical check on heater element continuity and resistance. The
Frequency of 24 months is considered adequate to detect heater
degradation and has been shown by operating experience to be
acceptable. , -

REFERENCES

1. FSAR, Section 14.
2. NUREG-0737, November 1980.

3.  IP3 Technical Requirements Manual.
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RCS Operational LEAKAGE
B 3.4.13

B 3.4 REACTOR COOLANT SYSTEM '(RCS)

B 3.4.13 RCS Operational LEAKAGE

BASES -

BACKGROUND -

"ffComponents'that‘contain7or'transport the coolant to or from the

reactor core make up the RCS. Component -joints are made by welding,
bolting, rolling, or pressure 1oading. and valves isolate connecting

-,'systems from the RCS

,‘ During piant 1ife the joint and valve 1nterfaces can produce varying
-.amounts of reactor coolant LEAKAGE, through either normal operational
. wear or mechanical deterioration. The purpose of the RCS Operational

LEAKAGE LCO is to 1imit system operation in the presence of LEAKAGE

from these sources to amounts that do not compromise safety. This LCO

specifies the types and amounts of LEAKAGE. 10 CFR 50, Appendix A,
GOC 30 (Ref. 1), requires means for detecting and, to the extent
practica] identifying the source of reactor coolant LEAKAGE.

‘~. -

" The safety significance of RCS LEAKAGE varies widely depending on its

source, rate,-and duration. Therefore, detecting and monitoring

.~ . reactor coolant- LEAKAGE into the containment area is necessary.
. Quickly separating.the:identified LEAKAGE from the unidentified

LEAKAGE is necessary to provide quantitative information to the
operators, allowing them to take corrective action should a leak occur
that is-detrimental.to the safety of the facility and the public.

A limited amount of leakage inside containment is expected from
auxiliary systems that cannot be.made 100% leaktight. Leakage from:
these systems should be detected, located, and isolated from the
containment atmosphere. if possibie. to not interfere with RCS leakage
detection.

This 'Lco dea]s with protection of the reactor coolant pressure
.boundary (RCPB) from degradation and the core from inadequate cooling,
"in addition to preventing the accident analyses radiation release

assumptions from being exceeded. The consequences of violating this
LCO include the possibility of a loss of coolant accident (LOCA).

(continued)

INDIAN POINT 3

B.3.4.13 -1 . Revision 3



BASES

RCS Operational LEAKAGE
B 3.4.13

APPLICABLE SAFETY ANALYSES

Except for primary to secondary LEAKAGE, the safety analyses do not
address operational LEAKAGE. However, other operational LEAKAGE is
related to the safety analyses for LOCA; the amount of leakage can
affect the probability of such an event. The safety analysis for
events resulting in steam discharge to the atmosphere assumes a range
of primary to secondary LEAKAGE from 0.1 gpm to 10 gpm as the initial
condition.:. '

Primary to secondary LEAKAGE is a factor in the dose releases outside
containment resulting from a steam line break (SLB) accident. To a

‘lesser extent,. other accidents or transients involve secondary steam

release to the atmosphere, such as a steam generator tube rupture
(SGTR). The leakage contaminates the secondary fluid.

The FSAR (Ref. 2) analysis for SGIR assumes the contaminated secondary
fluid is.released via safety valves and atmospheric dump valves. The
1 gpm primary to secondary LEAKAGE is relatively inconsequential.

The SLB is more 1imiting for site radiation releases. The safety
analysis for the SLB accident assumes a range of primary to secondary

- LEAKAGE as an initial condition. - The dose consequences resulting from

the SLB accident are well within the limits defined in 10 CFR 50.67
and the staff approved licensing basis (i.e., a small fraction of
these. Timits). '

The RCS operatiéna] LEAKAGE satisfies Criterion 2 of 10 CFR 50.36.

LCO

RCS operational LEAKAGE shall be limited to:

a.  Pressure Boundary LEAKAGE
No pressure boundary LEAKAGE is allowed, being indicative of

material deterioration. LEAKAGE of this type is unacceptable as
the leak itself could cause further deterioration, resulting

(continued)
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RCS Operational LEAKAGE

B 3.4.13
BASES
LCO in higher LEAKAGE. Violation of this LCO could result in
(continued)

continued degradation of the RCPB LEAKAGE past sea1s and
gaskets is not pressure boundary LEAKAGE. _ .

- T [
B ! !

‘ . ﬁ...v.“- .,;':',

.. One gallon per m1nute (gpm) of unidentified LEAKAGE is allowed
.. .2s a reasonable minimum detectable amount and is consistent with
the capability of the equipment required by LCO 3.4.15, RCS

Leakage Detection Instrumentation.  "Violation of this LCO could

- result in continued. degradation of the RCPB, if the LEAKAGE: is -

from the pressure boundary

-,,,ldﬁniifiﬁd_LEAKA§E~-

Up to'10° gpm of 1dent1fied LEAKAGE 1s considered allowable
because LEAKAGE is from known sources that do not interfere with
detection of unidentified LEAKAGE and is well within the

Z jcapabi]ity of the RCS Makeup System. . Identified LEAKAGE
“includes LEAKAGE to the containment from specifically known and

located “sources, but does not include pressure boundary LEAKAGE,

. _the 1eakage into"closed systems or controlled reactor coolant
** pump (RCP) sea1 “leakoff (a normal function not considered
* LEAKAGE). 1o1ation of this LCO cou1d_re5u1t in continued

degradat1on of a component or system.

Mmmww_hju_ﬁem_ﬁmm&)
Total prlmary to secondary LEAKAGE cmounting to 1 gpm (1440 gpd)
through all SGs produces acceptable offsite doses in the SLB -
accident analysis. Violation of this LCO could exceed the

‘offsite dose 1imits for this accident. * Primary to secondary
- LEAKAGE ‘must be included in the tota1 a11owab1e 1imit for
R 1dent1f1ed LEAKAGE -

v

(continued)
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RCS Operational LEAKAGE
B 3.4.13

LCO
(continued)

e. f i S - G A

The 432 gallons per day (0.3 gpm) 1imit on one SG is based
on the assumption that a single crack leaking this amount would
not propagate to a SGIR under the stress conditions of a LOCA or
" a main steam line rupture. If leaked through many cracks, the
- cracks are very small, and the abdve‘assumption is conservative.

APPLICABILITY

In MODES 1; 2, 3, and 4, the potential for RCPB LEAKAGE is greatest

when the RCS is pressurized.

In MODES 5 and 6, LEAKAGEﬁiimits are not kequired because the reactor
coolant pressure is far lower, resulting in lower stresses and reduced

‘potentials for LEAKAGE.

Leakage past PIVs or other leakage into closed systems is that leakage
that can be accounted for and contained by a system not directly
connected to the atmosphere Leakage past PIVs or other leakage into
closed systems is not included in the 1imits for either identified or
unidentified LEAKAGE but PIV leakage must be within the limits
spec1f1ed for PIVs in LCO 3.4.14, "RCS Pressure Isolation Valves
(PIV)." Leakage past PIVs or other leakage into closed systems s
quantified before being exempted from the 1imits for identified

_ LEAKAGE.

ACTIONS

Al

Uhidentified LEAKAGE, identified LEAKAGE. or primary to secondary
LEAKAGE in excess of the LCO 1imits.-must be reduced to within limits
within 4 hours. This Completion Time allows time to verify leakage
rates and either identify unidentified LEAKAGE or reduce LEAKAGE to

within 1imits before the reactor must be shut down. This action is
necessary to prevent further deterioration of the RCPB.

B.1 and B.2

If any pressure boundary LEAKAGE exists, or if unidentified LEAKAGE,
identified LEAKAGE, or primary to secondary LEAKAGE cannot be

(continued)
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RCS Operational LEAKAGE
Lo o B 3.4.13

BASES

ACTIONS

B.1 and B.2 (continued)

reduced to within 1imits within-4 hours, the reactor must be brought
to lower pressure conditions to reduce the severity of the LEAKAGE and
its potential. consequences --1t should be noted that LEAKAGE past

..., seals and gaskets fs not- pressure boundary LEAKAGE. The reactor must
.. be brought to MODE 3 within 6 hours and MODE:5 within 36 hours. This

.. .action reduces ‘the LEAKAGE and also reduces the factors that tend to
'"degrode the pressure boundany ,

:The a]lowed Comp1et10n Times are reasonable based on operating

experience, to reach the ‘required plant conditions from full power
conditions in an orderly manner and without challenging plant systems.

In MODE 5, the pressure stresses act1ng on the RCPB are much lower,
~and further. deter1orat10n 1s much less 11ke1y

' SURVEILLANCE REQUIREMENTS "1 ..o [ ..

rll. e 'l

" “Verifying RCS LEAKAGE to.be within the LCO 14nits ensures the
v"integr1ty of the RCPB is maintained. - Pressure boundary LEAKAGE would
‘at first appear as unidentified LEAKAGE and can only be positively

identified by inspection. It should be noted that LEAKAGE past seals
and gaskets is not pressure boundary LEAKAGE. ‘Unidentified LEAKAGE

and identified LEAKAGE are determined by performance of an RCS water
inventory balance. ..Primary to secondary LEAKAGE {is also measured by

Qf ,perfornance of .an RCS water inventory balance in conjunction with
. ‘Eeffluent rnn1tor1ng within ‘the secondary steam -and blowdown systems.

“¢:;The RCS water inventony ba]ance must be met with the reactor at steady
" 'state operating conditions and near operating pressure. Therefore,
--this-SR is not required to be performed "in MODES 3 and 4 until 12

hours of steady,state operation near operating pressure have been -
established.

(continued)
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B 3.4.13

SURVEILLANCE REQUIREMENTS

SB__345413;1 (cont1nued)

Steady state operation is’ required to perform a proper inventory
balance; calculations during maneuveringare not useful and a Note

~ requires the Surveillance to be met when steady state is established.

For RCS operational LEAKAGE determination by water inventory balance,
steady state is defined as stable RCS pressure, temperature, power
level, pressurizer and makeup tank levels, makeup and letdown, and RCP

*sea1‘injectibn and return flows.

»An early warning of pressure boundary LEAKAGE or unidentified LEAKAGE

is provided by the systems that monitor the containment atmosphere
radioactivity and the operation of the containment sump pump. These
leakage detection systems are specified .in-LCO 3.4.15, "RCS Leakage:
Detection Instrumentation.” It should be noted that LEAKAGE past seals
and gaskets, measured leakage past PIVs, and other leakage into closed
systems is not pressure boundary LEAKAGE.

The 72 hour Frequency is a reasonable interval to trend LEAKAGE and
recognizes the importance of early leakage detection in the prevention
of accidents. A Noté undér the Frequency column states that this SR
is required to be performed during steady state operation.

SB__3¢4L13;2 L ‘
~ This SR provides the means necessary to determine SG OPERABILITY in an
" operational MODE. The requirement to demonstrate SG tube integrity in

accordance with the Steam Generator Tube Surveillance Program
emphasizes the importance of SG tube integrity, even though this

Surveillance cannot be performed at normal operating conditions.

REFERENCES

1. 10 CFR 50, Appendix A, GOC 30.
2. FSAR, Section 14.

INDIAN POINT 3

B.3.4.13 - 6 Revision 3

-

J



O

RCS Specific Activity
B 3.4.16

E U

B 3.4 REACTOR COOLANT SYSTEM (RCS)

B 3.4.16 - RCS Specific Activity '~

BASES -

. BACKGROUNu,‘,_, . The maximum dose. that an-individual at the site boundary can receive

"'::’for 2 hours’ during an accident is specified in 10 CFR 50.67 (Ref. 1).
~ The Timits on specific activity ensure that the doses are held to
“within the 10 CFR' 50 67 1imits during anaiyzed transients and
accidents.” o

The RCS specific actiVity LCO Timits the a]iowabie concentration level
_of radionuclides in .the Teactor coolant. Thé LCO limits are

- established to minimize the ‘offsite radioactivity dose consequences in

ytfthe event of a steam generator tube rupture (SGTR) accident.

f"The LCO contains specific activ1ty ]imits for both DOSE EQUIVALENT I-
$7131 'and gross specific actiVity _The aiiowabie levels are intended to
1imit the 2 hour dose at the site boundary. to a small fraction of the -
10 CFR 50.67 dose’ guide]ine limits. The 1imits in the LCO are

, standardized, based on parsmetric evaluations of offsite radicactivity
dose consequences for typicai Site 1ocations

~ The parametric eva]uations showed the potentia1 offsite dose levels
- for a SGTR ‘accident’were an appropriately small 'fraction of the 10 CFR
.. 50.67_dose guideline limits. Each evaluation assumes a broad range of
g site app]icabie atmospheric disperSion factors in a parametric
"1eva1uation . . 1

APPLICABLE SAFETY ANALYSES ‘li.;;l'**;“§§;f; L

~ The LCO_Timits.on the specific activity of the reactor coolant ensures
' that the’ resu]ting 2 hour doses at the site boundary will not exceed
" the defined dose 1imits following a SGTR ‘accident. The SGTR safety
analysis (Ref. 2) assumes the specific activity of the reactor

(continued)
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B 3.4.16

BASES (\::)

APPLICABLE SAFETY ANALYSES (continued)

coolant at the LCO 1imit and an existing.reactor coolant steam
generator (SG) tube leakage rate of 1 gpm. The safety ana1ysis
assumes the specific activity of the secondary coolant at its 1imit of
0.1 pCi/gm DOSE EQUIVALENT I-131 from LCO 3.7. 17 "Secondary Specific
Activity.”

The analysis for the SGTR accident establishes the acceptance 1imits
for RCS specific activity. Reference to this analysis 1s used to
assess changes to the unit that could affect RCS spec1f1c activity, as
they relate to the acceptance Timits.

The ana]ysis is for two cases of reactor coolant specific activity.
One case assumes specific activity at 1.0 pCi/gm DOSE EQUIVALENT 1-131
with'a concurrent large fodine spike that increases the rate at which I
"~ {odine activity is released to the reactor coolant. The second case
assumes the inftial reactor coolant iodine activity at 60.0 pCi/gm
_ DOSE_EQUIVALENT I-131 due to a pre-accident iodine spike caused by an
"RCS transient " In both cases, the noble gas activity in the reactor
" coolant assumes 1% failed fuel, which closely equals the LCO 1imit of
100/E(bar) pCi/gm for gross specific activity. (\::)
{

" The analysis.also‘assumes_a;]oss of'offs1te power at the same time as
the SGTR event. The SGTR causes a reduction in reactor coolant
Inventory. The reduction initiates a reactor trip from a Tow

Tpfessub1zer pressure signal or an RCS overtemperature AT signal.

The coincident loss, of offsite. power causes the steam dump valves to
close to protect the condenser. The rise.in’ pressure in the ruptured
SG discharges radicactively contaminated steam to the atmosphere

- through the SG atmospheric dump valves- (ADVs) and the main steam
safety valves. The unaffected SGs remove core decay heat by venting
steam to the atmosphere until the cooldown ends.

The safety analysis shows the radiological consequences of an SGIR
accident are within the dose 1imits. Operation with iodine specific

(continued)
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RCS Specific Activity
B 3.4.16

APPLICABLE SAFETY ANALYSES (continued)

E lactivity 1evels greater than the LCO 11m1t is permissib]e if the 4
- activity levels 'do not exceed the 1imits-shown in Figure 3.4.16-1 for
:© more than 48 hours. The safety analysis has pre-accident iodine

spiking levels up to 60.0 pCi/gm DOSE EQUIVALENT I-131.

.. The remainder of the ‘above 1imit permissible jodine levels shown in
. ~Figure-3.4.16-1 are acceptab]e because of the low probability of a
... SGTR accident: occurring during the established*48 hour time 1imit.
» .The occurrence of -an: :SGTR accident at these perm1ssib1e levels could

" 50.67 dose guide'l'lne Timits.

The 1imits on RCS specific activity are also used for estab]ishing

- . .standardization in radiation shie1d1ng and p]ant personnel radiation

protection practices.,».e

RCS specific activity satisfies Cr1terion 2 of 10 CFR 50.36.

LCo-

H

| AThe spec1f1c 10d1ne act1v1ty is limited to 1 0 pCi/gm DOSE EQUIVALENT

1-131, and the gross specific activity in the reactor coolant is
1imited to the number of pCi/gm equal to 100 divided by E(bar)
(average disintegration energy of the sum of the average beta and

- gamma energies-of the:coolant nuclides). The 1imit on DOSE EQUIVALENT

- 1-131 and the 1imit on gross specific activity ensures the 2 hour does
-+ - to an individual at’ the s1te boundary during the DBA will be below the
Lt a11owed dose -1»’*: :

k t

-'.:"The SGTR acc1dent ana1ysis (Ref 2) shows ‘that the 2 hour site
- "+ boundary dose levelsiare within acceptable 1imits. Violation of the
-~ LCO may result-in reactor coolant radioactivity levels that could, in
the event of an SGIR,.lead to site boundary doses that exceed the 10

CFR 50.67 dose gu1de11ne 1imits.

(continued)
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RCS Specific Activity
B 3.4.16

APPLICABILITY

O

In MODES 1 and 2, and in MODE 3 with RCS average temperature

2 500EF, -operation within the LCO 1imits for DOSE EQUIVALENT I-131 and
gross specific activity are necessary to contain the potential
consequences of an SGTR to within the acceptable site boundary dose
values.

0

For operation in MODE 3 with RCS average temperature < 500°F, and in
MODES 4 and 5, the release of -radioactivity in:the event of a SGIR is
unlikely since the saturation pressure of the reactor coolant is below

_the 1ift pressure settings of the main steam safety valves.

ACTIONS

A and A2

With fhelDOSE EOUIVALENT I-131 greater than the LCO limit, samples at
intervals of 4 hours must be taken to demonstrate that the 1imits of
Figure 3.4.16-1 are not exceeded. The Completion Time of 4 hours is

. required to obtain and analyze a sample. Sampling is done to

establ1sh thglprend.

The DOSE EQUIVALENT I-131 must be restored to within 1imits within 48 -~
hours. The Completion Time of 48 hours is required to allow operation Q
to.continue, if the 1imit violation resulted from normal fodine

spiking. .
A Note to thé Required Actions of Condifion A excludes the MODE change

restriction of LCO 3.0.4. This exception allows entry into the
applicable MODE(S) while relying on the ACTIONS even though the
ACTIONS may eventually require plant shutdown. This exception is
acceptable due to the significant conservatism incorporated into the
specific activity 1imit, the low probability of an event which is
1imiting due to exceeding this 1imit, and the ability to restore
transient specific activity excursions while the plant remains at, or
proceeds to power operation.

(continued) {\;:)
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BASES |

O " ACTIONS "Ba

(continued)
With the gross specific activity in excess of the ai]owed limit the
unit must be placed in a'MODE in which the requirement does not apply.

+ Placing the'plant-in- MODE 3 with RCS-average temperature < S000F
- lowers the saturation’pressure of the reactor coolant below the
". - setpoints of the main steam safety valves and prevents venting the SG
- - to the environment in:an SGTR event. The allowed Completion Time of 6
T “hours is reasonable, ‘based on operating experience, to reach MODE 3
below 5000F from full power conditions in an orderly manner and
without chalienging plant systems. '

4 . . PR SR DU
! I'. , EE IO S T
- . :

If a Required Action and the associated Compietion Time of
Condition A is not-met or if the DOSE EQUIVALENT-I-131 is in

the unacceptable region of Figure 3.4.16-1, the reactor must

‘be brought 'to MODE 3 with RCS average temperature < 5000F

within-6 hours. - The Completion Time of 6 hours is reasonable, based
on operating experience, to reach MODE 3 below 500°F from full power

; " conditions in an orderly manner and without challenging plant systems.

SURVEILLANCE REQUIREMENTS I
VTjLSR 3 4 16.1 requires performing a gamma isotopic analysis as a measure
... of the:.gross specific: activity of the reactor coolant at Teast once
-+ -every 7-days. ‘While basically a quantitative measure of radionuclides
with half 1ives longer: than 10 minutes, exc]uding jodines, this
~ -measurement is the:sum of the degassed ‘gamma ‘activities and the
! gaseous ganma activities in-the sample taken.- This Surveillance
- provides an indication ‘of ‘any  increase in'gross specific activity.

'< . o S | : . (continued)
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BASES : O

SURVETLLANCE REQUIREMENTS
SR_3.4.16.1 (contihued)

Trending the results of this Surveillance allows proper remedial
action to be taken before reaching the LCO 1imit under normal

. operating conditions. The Surveillance is applicable in MODES 1 and
2, and in MODE 3 with T,y at least 5000F. The 7 day Frequency
considers-the Tow probability of a gross fuel failure during the time.

SR_3.4.16.2

This Surveillance is performed in MODE 1 only to ensure iodine remains
within 1imit during normal operation and following fast power changes
when fuel failure is more apt to occur. The.14 day Frequency is
adequate to trend. changes- in the iodine:activity level, considering
gross activity is monitored every 7 days. . The Frequency, between 2
and. 6 hours after a power change > 15% RTP within a 1 hour period, is
established because the iodine levels peak during this time following
- fuel failure; samples at other times would provide inaccurate results.

SR 3.4.16.3

A radiochemical analysis for E(bar) determination is required every
184 days (6 months) with the plant operating in MODE 1 equilibrium
conditions. The E(bar) determination directly relates to the LCO and

. is required to verify plant operation within the specified gross

. activity LCO 1imit. The analysis for E(bar) is.a measurement of the

~average energies per disintegration for {sotopes with half lives
longer than 10 minutes, excluding iodines and non-gamma emitters. The
10 minute 1imit on half-1ives ensures that Xenon-138 is included in
the determination of E(bar). The Frequency of 184 days recognizes
E(bar) does not change rapidly.

(continued) ’
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RCS Specific Activity
: B 3.4.16

u BASES

SURVEILLANCE REOUIREMENTS : < -
SR_3.4.16.3 (continued)

This SR has been modified by a Note that indicates sampling is
required to be performed within 31 days after a minimum of 2 effective
full power days and 20 days of MODE 1 operation have elapsed since the
reactor was last subcritical for at least 48 hours. This ensures that
the radioactive materials are at equilibrium so the analysis for
E(bar) is representative and not skewed by a crud burst or other
similar event. L

REFERENCES 1. 10 CFR 50.67. -
2. FSAR, Section 14.2.
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ECCS-Operating

B 3.5.2
U B 3.5 EMERGENCY CORE COOLING SYSTEMS (ECCS) -
B 3.5.2 ECCS—Operating |
BASES ‘:;, e ey
BACKGROUND The function of the'tté§i15 to prov1de~ccre ccciing and negative

reactivity to ensure that the reactor core is protected after any of
the fo]]ow1ng accidents- .'

~-':a. 57'Loss of coo]ant ‘accident (LOCA). coolant leakage greater than
- 3"the capabi]ity of the norna] charging system;

© b. 'QﬁRod ejection accident
‘7_»c1" -Loss of secondary coo]ant acc1dent and
oo ddd Steam generator tube rupture (SGTR).

The addition of negative react1v1ty is designed primarily for the loss
. ‘of ‘secondary coolant’accident where primary cooldown could add enough
positive reactivity to achieve criticaiity and return to significant

1{ o ??power. 3 i L-.- S

"'There are three phases -of ECCS operation injection, cold leg
- - recirculation, and hot leg recirculation. In the injection phase,

- water 'is taken from the refueling water storage tank (RWST) and
injected -into the ‘Reactor Coolant System (RCS) through the cold legs.
When sufficient water ‘is removed from the RWST to ensure that enough

- boron has been added to maintain the reactor subcritical and the

- ; recirculation and ‘containment sunps have enough water to supp]y the
.. required net:positive suction head to the ECCS pumps, suction is
-+ switched to the ‘recirculation sump or containment sump for cold leg
.. recirculation. ‘After 6.5 hours, the ECCS flow is shifted to the hot
- 1eg recirculation‘phase ‘to provide a backflush, which would reduce the
."boiiing 1n the top of the core and any resu]ting boron precipitation.

PR TN
" y

‘( : _ e . , _ ... - . - Acontinued)
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BASES | u

BACKGROUND The ECCS FUNCTION is provided by three separate ECCS systems:
(continued) high head safety injection (HHSI), residual heat removal (RHR)
injection, and containment recirculation. Each ECCS system is divided
into subsystems as follows:

o HHSI System is divided into three 50%. capacity subsystems
(i.e., HHSI 31, 32 and 33) which share two pump discharge
headers (i.e., 31 and 33). Each HHSI subsystem consists of one
pump as well as associated piping and valves to transfer water
from the suction source to the core. HHSI subsystem 32 is
aligned to inject using the flow path associated with both HHSI
subsystem 31 and 33. If either HHSI pump 31 or 33 fails to
start. or achieve required discharge pressure, HHSI pump 32 will
inject via the header associated with the failed pump. If all
three HHSI pumps start, flow from HHSI pump 32 will be divided
between header 31 and 33. Note that the HHSI pumps have a
shutoff head of approximately 1500 psig. Therefore, IP3 is
c]assified as a,Tow head safety 1njection plant.

e RHR injection System 1s divided into two:100% capacity A )
subsystems. Each ECCS RHR subsystem consists of one RHR pump
and one RHR heat exchanger as well as associated piping and
valves to transfer water from the suction source to the core.
Although either RHR heat exchanger may be credited for either
RHR subsystem, one RHR heat exchanger must be OPERABLE for each
. OPERABLE RHR injection subsystem.

o Containment Recirculation is divided into two 100% capacity
subsystems. Each subsystem consists of one Containment
Recirculation pump and one RHR heat exchanger as well as
associated piping and valves to transfer water from the suction
source‘to the core. Although either RHR heat exchanger may be
credited for either Recirculation subsystem, one RHR heat
exchanger must be OPERABLE for each OPERABLE Containment
Recirculation subsystem.

(continued) \J
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) ECCS-—Operating
B 3.5.2

'BACKGROUND .
(continued)

e " The three ECCS systems 3 HHSI 2 RIR and 2 Recirculation)

are grouped’ into ‘three trains (5A, 2A/3A and 6A) such that any 2
~.of the 3 trains are capable of meeting all ECCS capability
" assumed in’ the accident ana1y51s Each ECCS train con51sts of

l ';Nthe fo]]owing"f

7.'a.fi:ECCS Téatn sA includes subsystems HHSI 31 and containment
. '7]rec1rcu1ation 31; : ,

"b.VECCS Trafn 2A/3A inclides subsystems 'HHSI 32 and RHR 31;
e .v,‘and RN _

) It 2

‘ ,;A. c. . Eccs Train GA includes subsystems HHST 33, RHR 32, and

';containment”recirculation 32.

““The ECCS trains use the same designation as the Safeguards Power

" Trains required by 1C0 3.8.9, Distribution Systems Operating, with
Safeguards Power Train 5A supported by DG 33, Safeguards Power Train

o .2A/23 supported by DG 31 Safeguards Power Train 6A supported by DG
"fiis;32.4 ) s

! I.es
eley w2

- The ECCS' accumulators and the RWST are aiso part of the ECCS, but are
" not considered part of an ECCS flow path'as described by this LCO.

" "The ECCS f]ow paths consist of. piping. va1ves "heat exchangers, and
** -pumps such that’ water ‘from the RWST can._be’ inJected into the RCS
"following the accidents described in this" LCO. . ‘The major components
" “of each subsystem are the' high head safety injection pumps, the RHR
" pumps, heat exchangers. and the containment recirculation pumps. This
','.}interconnecting and redundant subsystem design provides the operators
* 7 'with the 'ability to utilize components from different trains to
A .j:‘achieve the required 100% f1ow to the core. .

o During the injection phase of LOCA recoveny..a“suction‘header supplies

water from the RWST to ‘the HHSI and RHR pumps. The discharge from the
HHSI and RHR pumps feed injection lines to each of the RCS cold legs.
Control valves are set to balance the HHSI flow to the RCS.

(continued)
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BASES
BACKGROUND . This balance ensures sufficient flow to the core to meet the analysis
(continued) <assumptions fo]10w1ng'a LOCA 1n one of the RCS cold legs.

‘During the recirculation phase of LOCA recovery. the containment

recirculation pumps take suction from the containment recirculation
sump and direct flow through the RHR heat exchangers to the cold legs.
The RHR pumps can be used to provide a backup method of recirculation
in which’ case the RHR pump suction is transferred to the containment
sump. The RHR pumps then supply recirculation flow directly or supply
the suction of the HHSI pumps. Initially,. recirculation is through
the same paths as the injection phase. Subsequently, recirculation
injection is split between the hot and cold legs.

The ECCS also functions to supply borated water to the reactor core
following increased heat removal events, such as a main steam line
break- (MSLB). The 1imiting design conditions occur when the negative
moderator temperature coefficient 1s hfghly negative. such as at the
end of each cyc]e.

During Tow temperature conditions in the RCS Timitations are placed
on the maximum number of HHSI pumps that may be OPERABLE. Refer to
the Bases for LCO 3.4.12,-"Low Temperature Overpressure Protection

(LTOP) System,” for the basis of these requirements.

The ECCS subsystems, except for the containment recirculation

 subsystems, are actuated upon receipt of an SI signal. The actuation
of safeguard loads s accomplished in a programmed time sequence. If

offsite power is avai]ab]e. the safeguard loads start immediately in
the programmed sequence. If offsite power is not available, the
Engineered Safety Feature (ESF)_ buses shed normal operating loads and
are connected to the emergency diesel’ generators (EDGs). Safeguard
loads are then actuated in the programmed time sequence. The time
delay associated with diesel starting, sequenced loading, and pump
starting determines the time required before pumped flow is available
to the core following a LOCA.

(continued)
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'ECCS—Operating

. B 3.5.2
BASES -
BACKGROUND _ The active ECCS conponents. .along with the passive accumulators
(continued) ~ and the RWST. covered in 1C0 3.5.1, "Accumulators,” and LCO 3.5.4,
"Refueling Water Storage Tank (RWST)," provide the. coo'l'ing water
necessary to meet GDC 35 (Ref. 1). "
APPLICABLE SAFETY AlALYsEs 7 0 ‘

PRI

& ; ‘,The LcO he'lps to ensure that the fo'l'lomng acceptance criteria for the

" ECCS, established’ by 10 CFR 50.46 (Ref. 2), will be met following a
'LOCA: : . A

‘ ,‘:.:'a.;é,::}Maximun fue1 element c’laddmg temperature 1s < 2200°F;

b . Maximum cladding oxidation is < 0. 17 t1mes the total cladding

"jthickness before ox1dat1on. -

o Ce. . Max1mum hydrogen generatwn from a zi rcomum water reaction is £

T .0.01 times the, hypothet'ica'l amount generated if all of the metal
" '4n the ¢l adding cylinders surrounding the fuel, excluding the
cl adding surround'ing the plenum vo‘lume. were to react;

) d ' JCore is maintained 1n a coo‘lab]e geometry. and

e. Adequate 'Iong term core coo’hng capabi'hty is ma1nta1ned

_ The LCO- also 'hmits the potent‘ia] for a post trip return to pmcer
T fo11ow1ng an MSLB event , ,

<|‘ "‘ g‘,..

full power (Refs. 3 and 4)." This event establishes the requirement

_for runout flow for the ECCS pumps, as well.as the maximum response
" “time for their actuation.’ The HHSI pumps are ‘credited in a small

break LOCA event._ The OPERABILITY requi rements for the ECCS are based

-

“on the following’ LOCA ana'lysis assumpt'lons

a. A large break LOCA event with Joss of offsite power and a
~ 'single fa'l'lure disab'hng one EDG; and -

R - (continued)
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ECCS—Operating
B 3.5.2

APPLICABLE SAFETY ANALYSES (continued)

®

b. A small break LOCA' event with a loss of offsite power and a
: sing]e failure disab]ing one EDG

During the blowdown stage of a LOCA, the RCS depressurizes as primary
coolant is ejected through the break into the containment. The
nuclear reaction is terminated either by moderator voiding during
Targe breaks or control rod insertion for small breaks. Following
depressurization, emergency cooling water is injected into the cold
legs, flows into the downcomer. fills the ‘Tower plenum, and refloods
the core.

The effects on containment mass and energy releases are accounted for
in appropriate analyses (Refs. 3 and 4). The LCO ensures that an ECCS
train will deliver sufficient water to match boiloff rates Soon enough
to minimize the consequences of the core being uncovered following a
large LOCA. It also ensures that the HHSI pumps will deliver
sufficient water and boron during a small LOCA to maintain core
subcritica11ty For a small break LOCA, the steam generators continue
to serve as the heat sink, providing part of the required core

‘cooling._

The ECCS trains satisfy Criterion 3 of lq CFR 50.36. k\::>

Lca

!

In MODES 1, 2, and 3, three ECCS trains are required to ensure that
sufficient ECCS flow is available, assuming a single failure affecting
any one train. Additionally, individual components within the ECCS
trains may be called upon to mitigate the consequences of other
transients and accidents.

In MODES 1, 2, and 3, the ECCS consists of the following: °

a.  ECCS Train 5A includes HHSI subsystem 31 and containment
recirculation subsystem 31;

b.  ECCS Train 2A/3A includes HHSI subsystem 32 and RHR subsystem
31; and,

(continued)
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B 3.5.2
BASES . S
LCo - | “f.c},_ ECCS Train GA inc]udes HHST subsystem 33, RHR subsystem 32,
-'(continUed), - and conta1nment rec1rcu1at1on subsystem 32.

k

- Each HHSI subsystem consists of one pump as well as associated
- 1nstrumentation. pip1ng and valves to transfer water from the suction
" source to the ‘core. " HHST subsystem 32 is OPERABLE when capable of

injecting using the'f1ow paths associated with HHSI subsystem 31 and
33. Each ECCS RHR subsystem consists of .one RHR pump and one RHR heat

- ‘exchanger as well ‘as’ associated 1nstrumentat1on. piping and valves to
" transfer water from the suction source to the core. Although either
" "RHR heat exchanger may ‘be credited for either RHR subsystem, one RHR
' - heat exchanger must be OPERABLE for each OPERABLE RHR injection

subsystem . ‘

~*"Each conta1nment recircu1ation subsystem consists of one Containment
* " Recirculation pump and one RHR heat exchanger as well as associated

instrumentation piping and valves to transfer water from the suction
source to the core. Although either RHR heat exchanger may be
credited for either Recirculation subsystem, one RHR heat exchanger
must be OPERABLE for each OPERABLE Containment Recirculation.
subsystem.” Note that Recirculation pump OPERABILITY requires the
functional ava11ab111ty of the assoc1ated auxi]iary component cooling

E water pump 'E? e

During an event requiring ECCS actuation -a f1ow path 1s required to

- provide. an abundant supply of water from the RWST to the RCS via the
HHST and RHR:pumps:and-their supply header to each of the four cold

Teg 1njection nozzles (8 cold leg injection nozzles for the HHSI
pumps).. In the long term, this flow path may be switched to take its
supply from the .containment recirculation.sump using the containment
recirculation pumps or, alternately, the containment sump using the
RHR pumps to supply its flow to the RCS hot and cold legs, either

- directly 1nto the RCS or via the HHSI pumps. o

ro i”,:The f1ow path for each train must ma1nta1n 1ts designed independence

to ensure.that'no’single failure can disab]e more than one ECCS train

S :(except as descrlbed 1n Reference 5)

r-lsr':‘ t

NI FR

{continued)
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LCO
(continued)

As indicated in Note 1, the SI flow paths may be isolated for

2 hours in MODE 3, under controlled conditions, to perform pressure
isolation valve testlng per SR 3.4.14.1.. This {s acceptable because
the flow paths are readily restorable from the control room or the
valves are opened under administrative controls that ensure prompt
closure when required. These administrative controls consist of
stationing a dedicated operator at the valve controls, who is in
continuous connunication with the control room.

As indicated in Note 2, operation in MODE 3 with ECCS trains made
incapable of injecting pursuant to LCO 3.4.12, "Low Temperature
Overpressure Protection (LTOP) System.' is necessary for plants with
an LTOP arming temperature at or near the MODE 3 boundary temperature
of 3509F." LCO 3.4.12 requires that certain pumps be made incapable of
injecting at and below the LTOP arming temperature. When this

_temperature is at or near the MODE 3 boundary temperature, time is

needed to restore the inoperable pumps to OPERABLE status.

APPLICABILITY

In MODES 1,.2, and 3, the ECCS OPERABILITY requirements for the
1imiting Design Basis Accident, a large break LOCA, are based on full
power operation. Although reduced power would not require the same
level of performance, the accident analysis does not provide for

~ reduced cooling requirements when at lower power. The HHSI pump

performance requirements are based on a small break LOCA. MODE 2 and
MODE 3 requirements are bounded by the MODE 1 analysis.

This LCO is only applicable in MODEAB ano aoove. Below MODE 3, system
functional requirements are relaxed as described in LCO 3.5.3, "ECCS—
Shutdown.”

In MODES 5 and 6, plant conditions are:.such that the probability of an
event requiring ECCS injection is extremely Tow. Core cooling
requirements in MODE 5 are addressed by LCO 3.4.7, "RCS Loops—MODE 5,
Loops Filled," and LCO 3.4.8, "RCS.Loops—MODE S5, Loops Not Filled."”
MODE 6 core cooling requirements are addressed by LCO 3.9.4, "Residual
Heat Removal (RHR) and Coolant Circulation—High Water Level,™ and LCO
3.9.5, "Residual Heat Removal (RHR) and Coolant Circulation—Low Water
Level.”

(continued
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B 3.5.2

ACTIONS

Al

With one or more trains 1noperab1e and any two HHSI pumpél any one RHR
pump, and any one Containment Recirculation pump OPERABLE (i.e., 100%
of .the ECCS capability .assumed in the accident.analysis is

L ,ava11ab]e) ‘the 1noperab1e ‘components must be returned to OPERABLE
‘status within 72 hours. " The 72 hour Completion Time is based on an
. 'NRC re11ab111ty evaluation (Ref. 4) and is a reasonable time for
... repair. of many ECCS components If 100% of the ECCS capability
4 assumed in the accident ana1ys1s is not OPERABLE entry into LCO 3.0.3
L jis requ1red S

R

An ECCS train_is'inoperabIe if it is not capable of delivering design

- flow to the RCS. . Individual components are-inoperable if they are not

capable of performing their design function or supporting systems are

not available.

The LCO requires the OPERABILITY of a number of‘independent
subsystems. Due to the redundancy of trains and-the diversity of

- subsystems, ‘the 1noperab111ty of one pump in a train does not render
. the ECCS incapable of performing its function.” Neither does the
- inoperability of two' different pumps, each in'a different train,
o necessari]y resu]t in ‘a loss of function for the ECCS. The intent of
" - this Condition is to maintain a combination of equipment such that
©100% of the ECCS flow equiva1ent to two OPERABLE ECCS trains remains

available. This’ allows 1ncreased flexibility in plant operations

i under c1rcumstances when pumps in redundant tra1ns are inoperable.

\

" An event accompanied by a-loss of offsite power and the failure of an

EDG can disable one ECCS train until power is restored. A reliability
analysis (Ref. 4) has shown that the impact of having one full ECCS
train inoperable 1s sufficiently small to justify continued operation
for 72 hours. .

Reference 5 describes situations in which one component, such as the
valves governed by SR 3.5.2.1, can disable more than one ECCS train.
With one or more component(s) inoperable such that 100% of the flow
equivalent for HHSI, RHR and Containment Recirculation is not
available, the facility is in a condition outside the accident
analysis. Therefore, LCO 3.0.3 must be immediately entered.

(continued)
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ECCS—Operating
B 3.5.2

BASES | \)

ACTIONS
. (continued)

B.l'and B.2

If the inoperable trains cannot be returned ‘to OPERABLE status within
the associated Completion Time, the plant must be brought to a MODE in
which the LCO does not apply. To achieve this status, the plant must
be brought to MODE 3 within 6 hours and MODE 4 within 12 hours. The
allowed Completion Times are reasonable, based on operating
experience, to reach the required plant conditions from full power
conditions in an orderly manner and without challenging plant systems.

SURVEILLANCE REQUIREMENTS

SR_3.5.2.1

Verification of proper valve position ensures that the flow path from
‘the ECCS pumps. to the RCS 1s maintained. Misalignment of these valves :
- could render more than one ECCS train inoperable. Securing these :
valves in position by removal of power. or by key locking the control \\_;)
in the correct position ensures that they cannot change position as a
result of an. active failure or be inadvertently misaligned. These
valves are of the type, described in Reference 5, that can.disable the
function of more than one ECCS train and invalidate the accident
analyses. A 12 hour Frequency is considered reasonable in view of
other administrative controls that will ensure a mispositioned valve
is unlikely.

(continued) | )
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ECCS-Operating
B 3.5.2

SURVEILLANCE REQUIREMENTS (continued)

SR_3.5.2.2
Ver1fy1ng the correct a]ignment for manua1 power operated, and

“_ automatic valves in the ECCS flow paths provides assurance that the

‘proper flow paths w1]1 "exist for ECCS operation. This SR does not

5 apply to va]ves that ‘are 1ocked sealed, or otherwise secured in

pos1t1on ‘since these were ver1f1ed to be in the correct position

- prior to 1ock1ng. sea11ng. or securing. A valve that receives an
actuation signal is allowed to be in a nonaccident position provided

~ the valve will automatica11y reposition within the proper stroke time.
" This Surveillance does not require any testing or valve manipulation.
Rather. it involves verification that those valves capable of being
m1spos1tioned are ih the correct position. The 31 day Frequency is
appropriate | because'’ the valves are operated under administrative

, control, and an improper valve position would only affect a single

train. This Frequenqy has been shown to be acceptable through
operating experience. ;"‘ ,

SR _3.5.2.3

. Periodic survei]]ance testing of ECCS pumps to detect gross

" degradation caused: by 1mpe11er structural damage or other hydraulic
_component problems - 'is required by Section XI of the ASME Code. This
“'type of testing may be _accomplished by measuring the pump developed
head at only one point of the pump characteristic curve. This
verifies both that ‘the measured performance is within an acceptable
‘tolerance of the’ origina] pump baseline performance and that the
performance at the test flow is greater than or equal to the
performance assumed in the plant safety’ ana1ysis. SRs are specified
in the Inservice Testing Program, which encompasses Section XI of the
ASME Code. Section XI of the ASME Code provides the activities and
Frequencies necessary to satisfy the requirements.

(continued)
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ECCS —Operating
B 3.5.2

-

BASES

SURVEILLANCE REQUIREMENTS (continued)
SR 3.5.2.4 and SR_3.5.2.5

These Surveillances demonstrate that each automatic ECCS valve
actuates to the required position on an actual or simulated SI signal
and that each ECCS.pump starts on receipt of ‘an actual or simulated SI
signal. Note that the Containment Recirculation system is a manually
initiated system and is not included as part of this SR.

Additionally, this Surveillance is not required for valves that are

" locked, sealed, or otherwise secured in the required position under
administrative controls. The 24 month Frequency is based on the need -
to perform these Surveillances under the conditions that apply during
‘a plant outage and the potential for unplanned plant transients if the
Surveillances were performed with the reactor at power. The 24 month
Frequency s also acceptable based on consideration of the design
reliability (and confirming operating experience) of the equipment.
The actuation Tlogic is tested as part of ESF Actuation System testing,
and equipment performance is monitored as part of the Inservice
Testing Program.

\‘,’

SR_3.5.2.6

Realignment of valves.in the flow path on an SI.signal is necessary
for proper ECCS performance. These valves have stops to allow proper
positioning for restricted flow to a ruptured cold leg, ensuring that
the other cold legs receive at least the required minimum flow.
Therefore, an improperly positioned valve could result in the
inoperability of more than one injection flow path. The stops are set
based on the results of the most recent ECCS operational flow test.
The 24 month Frequency is based on the reasons stated in SR 3.5.2.4
and SR 3.5.2.5.

SR_3.5.2.7

Periodic inspections of each containment and recirculation sump
suction inlet ensure that each is unrestricted and stays in

(continued) \ ‘
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BASES

ECCS—0Operating
‘ B 3.5.2

SURVEILLANCE REQUIREMENTS

SR 3.5Q2,Z (continued)

“proper operating éondition. The 24 month Frequency is based on the

need to perform this Surveillance under the conditions that apply
during a plant outage, on the need to have access to the location, and

‘because of the potential for an unplanned transient if the

Surveillance were performed with the reactor at power. This Frequency
is sufficient to detect abnormal degradation and is confirmed by
industry operating experience.

REFERENCES

1.

10 CFR 50, Appendix A, GDC 35.

10 CFR 50.46.
FSAR, Section 14.

‘NRC Memoranduﬁ.to V. SteT]o. Jdr., from R.L. Baer, "Recommended

Interim Revisions to LCOs for ECCS Components,” December 1,
1975. ‘ '

IE Information Notice No. 87-01.
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Conta1nment Air Locks
B 3.6.2

B 3.6 CONTAINMENT SYSTEMS .

B 3.6.2 Containment Afr Locks

BASES

~BACKGROUND

e e oL

" Containent air 16cks form part of the containment pressure boundary

and provide a means for personnel access during all MODES of

.. operation. = e e

Each air lock is a cylinder with a door at each end.:: One of the two

.air locks is designed as a part of the containment structure and the
. other is.designed as-an integral part of the containment equipment

,li:* hatch but otherwise the two air locks function-identically. Each air
.-~ . Tlock door has been designed and tested to certify its ability to

withstand a pressure in excess of the maximum expected pressure

f . following a Design Basis Accident (DBA) in containment. As such,
';closure of a s1ng]e door supports containment OPERABILITY

. Each a1r 1ock door and the equipment hatch! 1s designed with double
. .. gasketed ‘'seals to permit pressurization between the gaskets. The
- "~"double .gasketed seals are normally continuously pressurized above

‘i, -accident pressure.”!’ Finally, to effect a leak tight seal, the air

. Tock design uses pressure seated doors (i.e., an increase in

containment internal:pressure results in increased sealing force on
each door) and Tocal leakage rate testing capability is ava11ab1e to

. ensure containment: integrity: 15 being maintained.

" The doors” aré interiocked to prevent simultaneous opening of the inner

and outer door. This interlock is a requirement for OPERABILITY.

- During periods when containment is not required to be OPERABLE, the .

door interlock mechanism:may be disabled,:.allowing both doors of an

- air.lock to remain. :open for: extended per1ods when frequent containment

entry is. necessary.- BRI R T2 Ralt

' x.,‘.tfex‘

i Each personne1 air lock is prov1ded wnth 1im1t switches on both doors

that provide control room indication when an airlock door is not fully

cclosed. oo ediss he o ULci el Tne
Ce Te . S e e

(continued)
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Containment Air Locks

B 3.6.2
BASES
BACKGROUND The containment air locks form part of the containment pressure
- (continued) boundary. As such, air lock integrity and leak tightness is essential

for maintaining the containment leakage rate within 1imit in the event
of a DBA. Not maintaining air lock integrity or leak tightness may
result in a Teakage rate in excess of that assumed in the unit safety
analyses. :

APPLICABLE SAFETY ANALYSES -

The DBAs that resuit in a re]ease of radioactive material within
containment are a loss of coolant accident and a rod ejection
accident. In the analysis of each of these accidents, it is assumed
that containment is OPERABLE such that release of fission products to
the environment is controlled by the rate of containment leakage. The
containment was designed with an allowable leakage rate of 0.1% of
containment air weight per day (Ref. 2). This leakage rate is defined
in 10 CFR 50, Appendix J, Option B (Ref. 1), as L = 0.1% of
containment air weight per day, the maximum allowable containment
leakage rate at the calculated peak containment internal pressure P, =
42.0 psig following a DBA: (LBLOCA or MSLB). This allowable leakage
rate forms the basis for the acceptance criteria imposed on the SRs

4associated with the air locks.

The containment air locks satisfy Criterion 3 of 10 CFR 50.36.

LCO

Each containment afr lock forms part- of the containment pressure
boundary. As part of the containment pressure boundary, the air lock
safety function is related to control of the containment leakage rate
resulting from a DBA. Thus, each air lock's structural integrity and
leak tightness are essentia] to the successful mitigation of such an
event.

Each air Tock is required to be OPERABLE. For the air lock to be
considered OPERABLE, the air lock interlock mechanism must be
OPERABLE, the air Tock must be in compliance with the Type B air lock
leakage test, and both air lock doors must be OPERABLE. The interlock
allows only one air lock door of an air lock to be opened at one time.
This provision ensures that a gross breach of containment does not

(continued)
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BASES

Containment Air Locks
' B 3.6.2

Lco .. Tt
(continued)"f

MRS ‘

o

. exist when containment is required to be OPERABLE. Closure of a

. 'single door in-each-air lock is sufficient to provide a Teak tight

v .. barrier following: postu]ated events. - Nevertheless, both doors are

.7 : *kept closed when the’air 1ock 1s not being used for normal entry into
"o or exit from containment

e The program estab]ished by SpeCification 5. 15 “Containment Leakage

Rate Test Program,” which :conforms to NEI 94-01, Section 10.2.2 (Ref.
3) for Containment Air Locks, requires that air lock doors opened

.. :rduring periods when containment -integrity is‘required must be tested
.7 -~ rwithin 7 days'after:being opened. Forilndian’Point 3, which has air
‘72 locks with testable:seals, this requirement is-satisfied in accordance

i with ANSI/ANS-56:8-1994 "Containment System Leakage Testing

Requirements,® :(Ref. 4) by testing the seals (i.e., verifying that

. seals.re- pressurize-to ‘therequired pressure after an airlock door is

,y.«A'.J
B R

T after being opened

closed). . Pressurization.of air lock seals:is not required for air
Tock OPERABILITY except as needed to satis{y testing requirements

L ’
H l.~ w >.,w- v

APPLICABILITY

In MODES 1 2 3 and 4 a DBA cou]d cause a re1ease of radioactive
material to containment. In MODES 5 and 6, the probability and
consequences of these events are reduced due to the pressure and
temperature 1imitations of these MODES. Therefore, the containment

‘air locks are not:redUired in MODE 5 to prevent leakage of radioactive
" -material from containmént.” The requirements for the containment air

locks during MODE-'6 are addressed in LCO 3 9 3 'Containment

4 Penetrations TR

~ et s
-{ie
s

ACTIONS

The ACTIONS are modified by a Note that’ aiiows entny and exit to
perform repairs on the affected air lock component. If the outer door
is inoperable, then it may be easily accessed for most repairs. When

"L 'the inner door is inoperable, it is preferred that the air lock be
" accessed from inside primary containment by entering through the other

: "7 - OPERABLE ¢ air Tock.' However. if this is not practicable, or if repairs

it’is permissible to enter’ the air lock through the OPERABLE door,
which means there is a short time during which the containment

(continued)
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Containment Air Locks
B 3.6.2

BASES \)

ACTIONS boundary is not intact (during access through the OPERABLE door).
(continued) - The ability to open the OPERABLE door, even if it means the

- containment boundary is temporarily not intact,: is acceptable due to

. the-1ow probability of an event that could pressurize the containment
during the short time in.which the OPERABLE door is expected to be
open. After each entry and exit, the OPERABLE door must be
immediately closed. If ALARA conditions permit entry and exit should
be via an OPERABLE air lock. A

- A second Note has been added to provide c]arification that, for this
LCO, separate Condition entry {s allowed for each air lock. This is
acceptable, since the Required Actions for each Condition provide
appropriate compensatory actions for each inoperable air lock.
Complying with the Required Actions.may allow for continued operation,
and a subsequent inoperable air-lock is governed by subsequent
Condition entry and app]ication of associated Required Actions.

In the event the air 1ock 1eakage results in exceeding the overall
containment leakage rate, Note 3 directs entry into the applicable
Conditions and Required Actions of LCO 3.6.1, "Containment.”

and | , ) ;\;)

With one air lock door in one or more containment air locks
inoperable, the OPERABLE door must be verified closed (Required Action
A.1) in each affected containment air lock. This ensures that a leak
tight containment barrier is maintained by the use of an OPERABLE air
lock door. This action must be comp]eted within 1 hour. This
specified time period is consistent with the ACTIONS of LCO 3.6.1,
which requires containment be restored to OPERABLE status within 1
hour. .

In addition. the affected air lock penetration nust be isolated by
locking closed the OPERABLE air lock door within the 24 hour
Completion Time. The 24 hour Completion Time is reasonable for
‘locking the OPERABLE air lock door, considering the OPERABLE door of
the affected air lock is being maintained closed.

(continued) 1 \)
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Containment Air Locks
B 3.6.2

O BASES o
© ACTIONS " A, A2, and A.3 (continued):

" Required Action A.3'verifies that an air‘lock with an inoperable door
"> has been isolated by the-use of a Tocked and closed OPERABLE air lock
door.. This ensures that an acceptable containment leakage boundary is
maintained. The Completion Time of once per 31 days is based on
.- engineering judgment“and is ‘considered adequate in view of the low
. Tikelihood of ‘a’ ]ocked ‘door being nnspos1t1oned and other
““administrative controls:  Required Action A.3 is modified by a Note
that ‘applies to air Jock doors -1ocated in high radiation areas and
-"allows these doors’ to be verified locked c]osed by use of
- J administrative means.” Allowing verification by administrative means
s cohsidered acceptable, 'since access to these areas is typically
- restricted.’ Therefore,’the probability of misalignment of the door,
.once-it has’been-verified to be in the proper position, is small.

. .. The Required-Actions:have been modified by two Notes. Note 1 ensures
. that only the Requiréed Actions and associated Completion Times of
~ Condition C are required.if both doors in the same air lock are
.~ inoperable. -With both doors in the same air'lock inoperable, an
+ OPERABLE door is notavailable to be closed. ‘Required Actions C.1 and.
S C.2.are the appropriate remedial actions. The exception of Note 1
j(;;:3 does not affect tracking the Completion Time from the initial entry .
' into Condition A; only the requirement to comply with the Required
Actions. Note 2 allows use of the air lock for entry and exit for 7
days under administrative controls if both air locks have an
inoperable door. This 7 day restriction begins when the second air
- * “lock is discovered inoperable. Containment entry may be required on a
- periodic basis to perform Technical Specifications (TS) Surveillances
‘and‘Required Actions,as -well as other activities on equipment inside
.+ containment that are required by TS or activities on equipment that
. support TS-required:equipment. This Note is not intended to preclude
.performing other.activities (i.e., non-TS-required activities) if the
..containment is entered, using the inoperable air lock, to perform an
- allowed ‘activity:1isted above. This allowance is acceptable due to
: the low probability of an event that could pressurize the containment
~.v_during the short .time ‘that the OPERABLE door is expected to be open.

Iy ioa YRS

(continued)

O
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Containment Air Locks
B 3.6.2

ACTIONS
{continued)

B.1. B.2, and B.3

With an air lock interlock mechanism inoperable in one or more air
locks, the Requ1red Actions and associated Completion Times are
consistent with those specified in Condition A.

The Required Actions have been modified by two Notes. Note 1 ensures
that only the-Required Actions and associated Completion Times of
Condition C are required if both doors in the same air lock are
inoperable. With both doors in the same air Tock inoperable, an
OPERABLE door is not available to be closed. Required Actions C.1 and
C.2 are the appropriate remedial-actions. Note 2 allows entry into
and exit from containment under the control of a dedicated individual

‘stationed at the air lock to ensure that only one door is opened at a

time (i.e., the individual performs:the function of the interlock).

Required Action B.3 is modified by a Note that applies to air lock
doors located in high radiation areas and allows these doors to be
verified locked closed by use of administrative means. Allowing
verification by administrative means is considered acceptable, since
access to these areas is typically restricted. Therefore, the
probability of misalignment of the door, once it has been verified to
be in the proper position, is small.

C.1. C.2. and C

With one or more air locks inoperable for reasons other than those
described in Condition A or B, Required Action C.1 requires action to
be initiated immediately to evaluate previous combined leakage rates
using current-air lock test results. An evaluation is acceptable,
since it is overly conservative to immediately declare the containment
inoperable if both doors in anair lock have failed a seal test or if
the overall air lock leakage is not within limits. In many instances
(e.g., only one seal per door has failed), containment remains
OPERABLE, yet only 1 hour (per LCO 3.6.1) would be provided to restore
the air lock door to OPERABLE status prior to requiring a plant
shutdown. In addition, even with both doors failing the seal test,
the overall containment leakage rate can still be within 1imits.

(continued)
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Containment Air Locks
B 3.6.2

ACTIONS

€.1, C.2, and C.3 .(continued)

Required Action C.2 requires that .one door in the affected containment

- rair lock must be verified to be closed within the 1 hour Completion

, ;Time.“ This'. specified time period is con51stent with the ACTIONS of
"LCO 3.6.1, which: requires that containment be restored to OPERABLE
status within 1 hour.”

;f Additiona]]y. the affected air 1ock(s) must be. restored to OPERABLE
-~ status within the, 24 hour Completion Time unless Condition C is exited

in accordance with €0 3.0.2 (i.e., one door is made OPERABLE). The

o Lspec1f1ed time period is considered reasonab]e for restoring an

C ,1noperab1e air. Tock to OPERABLE status, assuming that at least one

Dl and D2

. “door. is maintained c105ed in each affected air.lock.

e

If the inoperable containment air lock cannot be restored to OPERABLE
status within the required Completion Time, the plant must be brought
to a MODE in which the LCO does not apply.. To achieve this status,

" the plant must be: brought to at least MODE 3 within 6 hours and to
* MODE 5 within 36 hours. The allowed Completion Times are reasonable,
based on operating experience. to reach the requ1red plant conditions

from full power conditions in an orderly manner ‘and without

cha11enging piant systems

I

SURVEILLANCE REQUIREMENTS . [ ="

f ‘S‘R.3.6’ , ‘;':‘_'.',

Maintaining containment air 1ocks OPERABLE requires compiiance with

' "the leakage rate test requirements of 10 CFR 50, Appendix J (Ref. 1),
' required by Spec1fication 5.5.15, Containment Leakage Rate Testing
"Program. This SR reflects the leakage rate testing requirements with

regard to air lock leakage (Type B leakage tests). The acceptance
criteria were established during initial air lock and containment

e o 77 7" (continued)
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Containment Air Locks
B 3.6.2

BASES (\.;)

SURVEILLANCE REQUIREMENTS

SR _3.6.2.1 (continued)

OPERABILITY testing. The periodic testing requirements verify that
the air lock leakage does not exceed the allowed fraction of the
overall containment leakage rate. The Frequency is required by
Specification 5.5.15, Containment Leakage Rate Testing Program.

The SR has been modified by two Notes. Note 1 states that an
“inoperable air lock door does not invalidate the previous successful
performance of the overall air lock leakage test. This is considered
reasonable since either air lock door 1s capable of providing a
fissfon product barrier in the event of a DBA. Note 2 has been added
to this SR requiring the results to be evaluated against the
acceptance criteria that is applicable to SR 3.6.1.1. This ensures
that air lock leakage is properly accounted for in determining the
combined Type B and C containment leakage rate.

SR_3.6.

The air‘lock interlock is designed to prevent simultaneous opening of \\_‘)

" both doors in a single air lock. Since both the inner and outer doors
of an air lock are designed to withstand the maximum expected post
accident containment pressure, closure of either door will support
containment OPERABILITY. Thus, the door interlock feature supports
containment OPERABILITY while the air lock is being used for personnel
transit in and out of the containment. Periodic testing of this
interlock demonstrates that the interlock will function as designed
and that simultaneous opening of the inner and outer doors will not
inadvertently occur. Due to the purely mechanical nature of this
interlock, and given that the interlock mechanism is not normally
challenged when the containment air Tock door is used for entry and
exit (procedures require strict adherence to single door opening),
this test is only required to be performed every 24 months. The 24
month Frequency is based on the need to perform this Surveillance
under conditions that apply during a plant outage, and the potential

(continued) / :
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Containment Air Locks
B 3.6.2

u BASES

SURVEILLANCE REQUIREMENTS

SR_3.6.2.2 (contin@éd)

for loss of containment OPERABILITY if the Surveillance were performed
with the reactor at power. The 24 month Frequency for the interlock
is justified based on generic operating experience. The Frequency is
based on engineering judgment and is considered adequate given that
the interlock is not normally challenged during the use of the
airlock.

REFERENCES 1. 10 CFR 50, Appendix J, Option B.
2. FSAR, Section 6.6.
3. NEI 94-01, Section 10.2.2.

4.  ANSI/ANS-56.8-1994, "Containment System Leakage Testing
Requirements.” ' .

o
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Containment Spray System and Containment Fan Cooler System
B 3.6.6

O B 3.6 CONTAINMENT SYSTeMs ~ 7777 777
B 3.6.6 Containment Spray System andAContainment Fan Cooler System’

BASES |

i3t e

“BACKGROUND The Containment Spray System and Containment Fan Cooler System provide
containment atmosphere cooling to 1imit post accident pressure and
. " temperature in containment to less than the design values. Reduction
o f»iuzi‘f ‘of containment pressure -and the iodine removal capability reduces the
' .. release of fission product radioactivity from containment to the
“environment, “in thé event of a Design Basis Accident (DBA), to within -
" Timits. :The Containment Spray and Containment Fan Cooler systems are
‘ :designed to meet ‘the requirements of 10 CFR 50, Appendix A, GDC 38,
i "Containment Heat Removal,” GDC 39, "Inspection of Containment Heat
. ."Removal Systems,” ‘GDC 40, "Testing of Containment Heat Removal
: S 'Systems.f-GDC-41;-'Containment ‘Atmosphere Cleanup,” GDC 42,
so.n o “Inspection ‘of Containment Atmosphere Cleanup Systems,” and GDC 43,
: 'Testing of Containment Atmosphere C]eanup Systems (Ref. 1).

The Containment Spray System and Containment Fan Cooler System are
(:::) Engineered Safety Feature (ESF) systems. They are designed to ensure
: ~ v .- that the heat removal: capabi]ity required during the post accident
' .- period can be attained. : The -Containment Spray System and the
Containment Fan'Cooler System provide redundant methods to 1imit and
- maintain post accident conditions to 1ess than the containment design
va]ues, R ¥ B IO AL ‘

. .
C et

-y
ATy PR

. e Containment Spray Sys;gm

i

The Containment Spray System con51sts of two separate trains. Each
© v o traintincludes' a-containment spray pump, piping and valves and is
independently capable ‘of ‘delivering one-half of the design flow needed
. to maintain the:post-accident containment pressure below 47 psig. The
¢ - spray. water .is injected into the containment through spray nozzles
v ;nconnected'to ‘four *360 ‘'degree ring-headers located in the containment
dome area.. Each-train supplies two of the four ring headers. Each
train is powered.from a ‘separate safeguards power train. The
~refueling water’ storage tank (RWST) supplies:borated water to the
“::Containment Spray. System during the injection’phase of operation.

(:::> e ‘ (continued)
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Containment Spray System and Containment Fan Cooler System

' )
¢
3

B 3.6.6
BASES
BACKGROUND After the Refueling Water Storage Tank has been exhausted, the
containment recirculation pumps or.the Residual Heat Removal (RHR)

(continued)

pumps are used to supply the Containment Spray ring headers for the
long-term containment cooling and iodine removal during the '
containment recirculation phase. In this configuration, the RHR heat
exchangers provide the necessary cooling of the recirculated
containment spray.

The Containment Spray System provides a.spray of cold borated water
mixed with sodium hydroxide (NaOH) from the spray additive tank into
the upper regions of containment to reduce the containment pressure
and temperature. : Additionally, these systems reduce fission products
from the containment atmosphere during a DBA. - The RWST solution
temperature is an important factor in determining the heat removal
capability of the Containment Spray System during the injection phase.
In the recirculation mode of operation, heat is removed from the
containment sump or recirculation sump water by the residual heat
removal heat exchangers. Both trains of the Containment Spray System
are needed to provide adequate spray coverage to meet the system
design requirements for containment heat remova] assuming the Fan
Cooler System.is not available (:;:)

The SprayAAdditive System injects an NaOH solution into the spray.

The resulting alkaline pH of the spray enhances the ability of the
. spray to scavenge fission products from the containment atmosphere.

The NaOH. added in the spray also:ensures an alkaline pH for the
solution recirculated in the containment sump. . The alkaline pH of the
containment sump water minimizes the evolution of iodine and minimizes
the occurrence of chloride and caustic stress corrosion on mechanical
systems and components exposed to the fluid.

The Containment Spray System is actuated either automatically by a
containment High-High pressure signal or manually. An automatic
actuation starts the two containment spray pumps, opens the
containment spray pump discharge valves, and begins the injection
phase. A manual actuation of the Containment Spray System requires
the operator to actuate two separate push buttons on the main control
board to begin the same sequence. The injection phase continues until
the RWST water supply is exhausted. After the Refueling Water Storage
Tank has been exhausted, the containment recirculation pumps or the

(continued)
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. BASES

'"Containment" Spray System and Containment Fan Cooler System
B 3.6.6

'
1 -

' BACKGROUND
(continued) -

Lo

;‘re51dua1 heat remova1 (RHR) pumps may ‘be - used to supply . the
" *'Containment’ Spray ring’ ‘headers for the ‘long-term containment coo]ing
*+ and iodine removal during the containment recirculation phase. In
“." this configuration;“the RHR heat exchangers’ provide the necessary

" cooling ‘of the recirculated containment spray.  The Containment Spray

function in the recirculation mode may be used to maintain an
equilibrium temperature between the containment atmosphere and the
recirculated sump-water..' The Containment Spray function in the

_-recirculation mode is controlled by the operator in accordance with
’i-the emergency operating procedures. ‘

‘.

Containment Fan Coo1gr System TS

¥ The Containment Fan Coo]er System consists of five 20% capacity Fan
" Cooler Units (FCUs)'located inside containment.” These FCUs are used
- - for both nonnal and-post” accident cooiing of the containment
~-atmosphere. - Each FCU:consists of a motor, fan, cooling coils,

moisture separators, HEPA filters, carbon filters, dampers, duct
distribution system, instrumentation and controls. Service water is

supp11ed to the coo]ing coi]s to perform the heat removal function.

' During norma1 p1ant operation. the m01sture separators HEPA filters
“and ‘activated carbon® fi]ter assembly are ‘isolated from the main air

recirculation stream. " In this configuration, service water is
supplied to all five FCUs and two or more FCUs fans are typically

- - operated to 1imit ‘the ‘ambient containment air temperature during
- normal unit operation to less than the 1imit specified in LCO 3.6.5,

"Containment Air Temperature.” This temperature limitation ensures
that the containment temperature does not exceed the initial
temperature ‘conditions assumed for the DBAs.

‘' In post accident’ operation following an- actuation signal, the

Containment Cooling System fans are’ de51gned ‘to start automatically.
Additionally. ‘the actuation 'signal causes the air flow (air-steam
mixture) in each FCU to be split into two parts by a bypass flow
control damper that fails to a pre-set position for accident
operation. A minimum of 8000 cfm is directed through the FCU
filtration section (moisture separators, HEPA filters, and carbon

filter assembly) with the remainder of the air flow bypassing the

(continued)
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Containment Spray System and Containment Fan Cooler System
B 3.6.6

BACKGROUND
(continued)

filtration section. Both the filtered and unfiltered FCU flow passes
through the cooling coils. . The temperature of the service water is an
important factor in the heat removal capability of the fan units. The
accident analysis assumes 1400 gpm of service (cooling) water with a
maximum river water inlet temperature of 95° F is supplied to each
FCuU. . .

Containment Coo]jng andTIodfne kemova1 Functioﬂ

The'cohfaihment'cobTing‘and 1odine-remdva1.functions are provided by a
combination of the containment spray and the containment fan cooler
systems.

Requirements .for Containment Spray Trains may be designated by the
number of the containment spray pump or the associated safeguards
power train.. Containment Spray Train 31 is associated with Safeguards
Power Train 5A which is supported by DG 33. .Containment Spray Train
32.is associated with Safeguards Power Train 6A which is supported by
DG 32.

Requireménts for the five fan éoo]éridnits are designated by grouping

.the 5 fan cooler units into three trains based on the safeguards power

train needed to support 0perab11ity This results in the following
designations: .

| Fan Cooler Train SA consists of FCU‘31 and FCU 33;
Fan.Cooler ffain 2A/3A éonsists of FCU 32 and FCU 34; and
Fan Cooler Train 6A consists of FCU 35.
The configuration with one containment spray train and two fan cooler

trains is the configuration available following the loss of any
safeguards power train (e.g., diesel failure).

(continued)
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Q " BASES

-Containment: Spray System and Containment Fan Cooler System
B 3.6.6

APPLICABLE SAFETY ANALYSES

. The Containment Spray System and Conta1nment Fan Cooler System Timit

v
« T

. "the temperature and pressure ‘that could be experienced following a
- .-DBA.* The Timiting DBAs considered are the 1oss of coolant accident
7 "(LOCA) -and the steam 1ine break (SLB). The LOCA' and SLB are analyzed

using -computer ‘codes designed to predict the resultant containment
pressure and temperature transients. No DBAs are assumed to occur

" "simultaneously or ‘consecutively. The postu]ated DBAs are analyzed
-~ with regard to containment:ESF systems, assuming the Toss of one

-~ 0 " safeguards power train, which is the worst case single active failure

. ..~ and results .in one train of ‘Containment : Spray and one train of Fan

DN Coo]ers being rendered 1noperab1e T

gt

The ana]ysis and eva1uat10n show that under the worst case scenario,

-the highest peak containment pressure and temperature may result from
- ... either a:LOCA or-SLB, depending on the cycle specific analysis (Refs.
+.4 and 6). Both results meet the intent of the design basis. (See the

; r‘iBaSes-forfLCO 3.6.4,'"Containment Pressure;"and LCO 3.6.5 for a
.~.detailed discussion.) .- The .analyses and evaluations assume a unit

.~ v+ specific power level of 102% and initial: (pre accident) containment

conditions of 130 OF and 2.5 psig and a service water inlet

":" .temperature of -95:9F.:The analyses also:assume @ response time
. ~..delayed initiation to provide conservative peak: calculated containment

pressure and temperature responses.

For certain aspecfs of transient accident analyses, maximizing the
calculated containment pressure is not conservative.

In particular, the effectiveness of the Emergency Core Cooling System
during the core reflood phase of a LOCA analysis increases with
increasing containment backpressure. For these calculations, the

. containment backpressure is calculated in a manner designed to

K (Ref. 2).

conservatively minimize, rather than maximize, the calculated
transient containment pressures in accordance with 10 CFR 50, Appendix

B B o Ll L T T U —~-

(continued)
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Containment Spray System and Containment Fan Cooler System
B 3.6.6

BASES \)

APPLICABLE SAFETY ANALYSES (continued)

The effect of an inadvertent containment spray activation has been
analyzed. An inadvertent spray activation results in a rapid
reduction of containment pressure and is associated with the sudden
cooling effect in the interior of a leak tight containment.
Additional documentation is provided in the Bases for LCO 3.6.4.

The modeled Containment Spray System actuation from the containment
analysis is based on a response time associated with exceeding the
containment High-High pressure setpoint to achieving full flow through
the containment spray nozzles. The: Containment Spray System total
response time includes diesel generator (DG) startup (for loss of
offsite power), loading of equipment, containment spray pump startup,
and spray line filling.

'Containment cooling train performance for. post accident conditions is
given. in References 3, 4 and 6. The result of the analysis is that
accident analysis assumptions regarding containment air cooling and
jodine removal are met by one containment spray train and any two fan
cooler trains (i.e., at least three fan cooler units).

- This configuration 1s the configuration avaiiabIe following the loss
of any safeguards power train (e.g., diesel failure).

(continued)
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Containment Spray System and Containment Fan Cooler System
B 3 6.6

APPLICABLE SAFETY ANALYSES (continued)

’;'The modeied Containment Coo]ing System actuation from the containment

analysis is based ‘upon a response time associated with exceeding the
containment High:High.pressure setpoint to achieving full Containment

,fFan ‘Cooler System air and .safety grade coo]ing water flow.

" The Containment Cooiing System tota1 response time includes Signa1
" delay, DG startup (for loss of offsite power), and service water pump
startup times (Ref 4)

.‘The Containment Spray System and Containment Fan Cooier System satisfy
- Criterion 3 of 10 CFR 50 36.

Lo

O N

‘,Accident anaiysis assumptions regarding containment air cooling and -

jodine removal are met ‘by one containment spray train and any two fan
coo]er trains (1. e.. at 1east three fan coo]er units).

*._ This configuration is the configuration avaiiabie following the loss

of any safeguards power train {e.g., diesel failure).

. Each Containment Spray System 1nc1udes a spray pump, spray headers,
" “nozzles,’ valves, piping,. 1nstruments and controls to ensure an
~ OPERABLE flow path capab]e of taking suction from the RWST upon an ESF
. actuation. signa] .

* "Each ‘FCU consists of a motor fan coo]ing coi]s moisture separators,

HEPA filters, carbon filters, dampers, .duct distribution system,

" {instrumentation'and controls necessary to maintain an OPERABLE flow

path for the containment atmosphere through both the filtration unit
and cooling coils and an OPERABLE fiow path for service water through
the cooling coils.

(continued)
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Containment Spray System and Containment Fan Cooler System
B 3.6.6

BASES ; ’

APPLICABILITY In MODES 1, 2, 3, and 4, a DBA could cause a release of radioactive
material to containment and an increase in containment pressure and
temperature requiring the operation of the containment spray trains
and containment cooling trains.

In MODES 5 and 6, the probability and consequences of these events are
reduced due to the pressure and temperature limitations of these
MODES. Thus, the Containment Spray System and Containment Fan Cooler
System are not required to be OPERABLE in MODES 5 and 6.

ACTIONS A.l

- With one containment spray train inoperable, the inoperable
containment spray train must be restored to OPERABLE status within 72
hours. In this Condition, the remaining OPERABLE spray and fan cooler
trains are ‘adequate to perform the fodine removal and containment
cooling functions. The 72 hour Completion Time takes into account the
redundant heat removal capability afforded by the Containment Spray
System, reasonable time for repairs, and low probability of a DBA

occurring during this period. ‘ { '

~The 10 day portion of the Completion Time for Required Action A.l is
based upon engineering judgment. It takes into account the low
“probability of coincident entry into two Conditions in this
Specification coupled with the Tow probability of an accident
occurring during this time. Refer to Section 1.3, "Completion Times,"
for a more detailed discussion of the purpose of the "from discovery
of failure to meet the LCO" portion of the Completion Time.

B.1 and B.2

If the inoperable containment spray train cannot be restored to
OPERABLE status within the required Completion Time, the plant must be
brought to a MODE in which the LCO does not apply. To achieve this
status, the plant must be brought to at least MODE 3 within 6 hours
and to MODE 5 within 84 hours. The allowed Completion Time of 6 hours
is reasonable, based on operating experience, to reach MODE 3 from
full power conditions in an orderly manner and without challenging
plant systems.

(continued)
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Conta1nment Spray System and Conta1nment Fan Cooler System
B 3.6.6

ACTIONS . .

N . L »
e . c
.o
I3
. ‘ <7

ﬂ 1 and B. 2 (continued)

: The extended interval to reach MODE 5 allows additiona] time for
attempting restoration- of the containment spray train and is

reasonable when consider1ng the driving force for a release of

"“frad1oact1ve materia] from the Reactor Coo1ant System is reduced in
jMODE 3.

v DRI

C.l

With one of the reqdired containment fan cooler trains inoperable, the
inoperable required .containment fan cooler train must be restored to

- OPERABLE status wﬁth1n '7 days. The components in this degraded
;"cond1t1on prov1de 1od1ne removal capabilities and are capable of
. providing at 1east 100% of the heat removal needs. The 7 day

Completion Time was deve]oped taking into account the redundant heat

"removal ‘capabilities afforded by comb1nat1ons of the Containment Spray

System and Containment Fan Cooler System and the Tow probability of
DBA occurring during this period.

The 10 day portion.of the Completion Time for Required Action C.1 is
based upon engineering judgment. It takes into account the Tow
probability of coincident entry into two Conditions in this o
Specification coupled with the 1ow probability of an accident -
occurring during this time. Refer to Section 1.3 for a more detailed
discussion of the purpose of. the "from discovery of failure to meet
the LCO' portion of the Comp1et10n T1me. A

\-.\“4,' PN .
L N T [}

. ,‘.:! . _.‘~ ?,‘—.\ PR

W1th two required- -containment fan cooler tra1ns 1noperab1e. one of the

- " required containment: -cooling trains must be restored to OPERABLE
.7 status within 72 hours.iThis allowable out of service time is

acceptable because the minimum required containment cooling and iodine

- removal function'ismaintained even though this configuration is a
" substantial’degradation from the des1gn capab111ty. and may be a loss
-of redundancy for this function. - -

"J.-\l ," f1-

" (continued)
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Containment Spray System and Containment Fan Cooler System
B 3.6.6

ACTIONS
(continued)

.1 an

If the Required Action and associated Completion Time of Condition C
or D of this LCO are not met, the plant must be brought to a MODE in
which the LCO does not apply. To achieve this status, the plant must

~ be brought to at least MODE 3 within 6 hours and to MODE 5 within 36

hours. The allowed Completion Times are reasonable, based on
operating experience, to reach the required plant conditions from full
power conditions in an orderly manner and without challenging plant
systems.

E.l

With two. containment spray trains or any combination of three or more
containment spray and fan cooler trains inoperable, the unit could be
in a condition outside the accident analysis. Entering this Condition
represents a substantial degradation of the containment heat removal
and iodine removal function. Therefore, LCO 3.0.3 must be entered
immediately. :

SURVEILLANCE REQUIREMENTS

SR_3.6.6.1

Verifying the correct alignment for manual, power operated, and
automatic valves in the containment spray flow path provides assurance
that the proper flow paths will exist for Containment Spray System
operation. This SR does not apply to valves that are Tocked, sealed,
or otherwise secured in position, since these were verified to be in
the correct position prior to locking, sealing, or securing. This SR
does not require any testing or valve manipulation. Rather, it
involves verification, through a system walkdown, that those valves
outside containment (check valves are inside containment) and capable
of potentially being mispositioned are in the correct position.
Valves in containment with remote position indication may be checked
using remote position indication.

(continued)
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BASES

Containment Spray System “and Containment Fan Cooler System
B 3.6.6

SURVEILLANCE REQUIREMENTS (continued)

SR _3.6.6.2

~ .Operating each containment fan cooier unit for > 15 nﬁnutes ensures
* - that a1l fan cooler units are OPERABLE and that all associated
- . controls are functioning properly. ‘It also-ensures that blockage, fan

or-motor fai]ure. or excessive vibration can be ‘detected for

;{ﬂ corrective action.” The 92 day Frequency was developed considering fan

coolers are operated during normal plant’ operation. the known

if-reiiabiiity of thé fan units and controls, the two train redundancy
available, ‘and the “Tow probabiiity of significant degradation of the

containment fan cooler units occurring between surveillances. It has
also been shown to be acceptable through operating -experience.

Y

RPN

- ~Verifying that the service water f]ow rate to each fan cooler unit is
~ 2 1400 ‘gpm provides ‘assurance that the de51gn flow rate assumed in the
* *safety analyses will ‘be achieved (Ref. 3). -The 92 day Frequency was

developed considering the known reliability of the Cooling Water
System, the redundancy available, and the Tow probability of a

‘significant degradation of flow occurring between surveillances.

SR _3.6.6.4

LR

Verifying each" containment spray pump 3 deveioped head at the flow

 “test p01nt is greater than or'equal to the required developed head
" - ensures that spray pump performance has not degraded during the cycle.
" Flow and differential pressure are normal- tests of centrifugal pump

performance required by Section XI of the ASME Code (Ref. 5). Since
the containment spray pumps cannot be tested with flow through the
spray headers, they are tested on recirculation flow. This test
confirms one point on the pump design curve and ‘is indicative of
overall performance. -Such inservice tests confirm component

' fOPERABILITY trend performance. and detect 1nc1pient failures by
~ +'abnormal performance.- ‘The" Frequency of the SR is in accordance with
’ 'fj'the Inservice Testing Program

. T
PR

(continued)
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Containment Spray System and Containment Fan Cooler System
B 3.6.6

SURVEILLANCE REQUIREMENTS (continued)

SR_3.6.6.5 and SR_3.6.6.6

These SRs require verification that each automatic containment spray
valve actuates to its correct position and that each containment spray
pump starts upon receipt of an actual or simulated actuation of a
containment High-High pressure signal. This Surveillance is not
required for valves that are locked, sealed, or otherwise secured in
the required position under administrative controls. The tests are
performed with the isolation valves in the spray supply lines at the
containment and the spray additive tank isolation valves blocked
closed.

The 24 month Frequency is based on the need to perform these
Surveillances under the conditions that apply during a plant outage
and the potential for an unplanned transient if the Surveillances were
performed with the reactor at power. Operating experience has shown
that these components usually pass the Surveillances when performed at
the 24 month Frequency. Therefore, the Frequency was concluded to be
acceptable from a reliability standpoint.

SR_3.6.6.

This SR requires verification that each containment fan cooler unit
starts and damper re-positions to the emergency mode upon receipt of
an actual or simulated safety injection signal. The 24 month
Frequency is based on engineering judgment and has been shown to be
acceptable through operating experience. See SR 3.6.6.5 and SR
3.6.6.6, above, for further discussion of the basis for the 24 month
Frequency.

SR_3.6.6
This SR verifies that the required Fan Cooler Unit testing is
performed in accordance with Specification 5.5.10, Ventilation Filter

Testing Program (VFTP). The VFTP includes testing the performance of
the HEPA filter, charcoal adsorber efficiency, minimum flow rate, and

(continued)
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Containment SpFay System and Containment Fan Cooler System
' : B 3.6.6

SURVEILLANCE REQUIREMENTS

SR_3.6.6.8 (continued)

the physical propertfes of the activated charcoal. Specific test
Frequencies and additional information are discussed in detail in the
VFTP. .

SR_3.6.6.9

With the containment spray iniet valves closed and the spray header
drained of any solution, low pressure air or smoke can be blown
through test connections. This SR ensures that each spray nozzle is
unobstructed and provides assurance that spray coverage of the
containment during an accident is not degraded. Due to the passive -
design of the nozzle, 'a test at 10 year intervals is considered
adequate to detect obstruction of the nozzles.

REFERENCES

1. 10 CFR 50, Appendix A.
2. 10 CFR 50, Appendix K.

3. FSAR, Sections 6.3 and 6.4.

4.  FSAR, Section 14.3 Table 14.3-56.
5. - ASME, Boiler and Pressure Vessel Code, Section XI.

6. WCAP - 16212?. Indian Point Nuclear Power Generating Unit No. 3
Stretch Power Uprate NSSS and BOP Licensing Report, June 2004.
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- B 3.6 CONTAINMENT SYSTEMS -~~~ =~ 7 '~
B 3.6.7 Spray Additive System

BASES

Spray Additive System
B 3.6.7

. BACKGROUND .-

- ot

[T

i

The Spray Add1t1ve System is a subsystem of the Containment Spray
System that assists in reducing the jodine f1ssion product inventory
“in the containment atmosphere resu1t1ng from'a Design Basis Accident
(DBA). »

~Radiofodine in {ts-various forms is the fission product of primary

concern in the evaluation of a DBA. It is absorbed by the spray from
the containment atmosphere. To enhance the jodine absorption capacity
of the spray, the.spray solution is adjusted to-an alkaline pH that

. promotes jodine: hydroTysis in which iodine is converted to

" nonvolatile forms. Because of its stability when exposed to radiation

and elevated temperature, sodium hydroxide (NaOH) is the preferred
spray additive. -The:NaOH added to the spray :also ensures an alkaline
" pH of ‘the solution-recirculated from the containment sump. An

:i : aTkaTine pH.minimizes the evolution of iodine as well as the

occurrence of chToride and caustic stress -corrosion on mechanical
systems ‘and’ components.A

The Spray Add1t1ve System cons1sts of one spray additive tank that is
" shared by .the two trains of containment spray. Each train provides a
flow path from the spray tank to a containment spray pump and consists
of an eductor for each containment spray pump, valves,

- instrumentation, and connecting piping. Each eductor draws the NaOH

: ; spray. solution from the common tank using a portion of the borated

P

water discharged by the containment spray pump as the motive flow.

The eductor mixes the NaOH solution and the borated water and
_discharges the mixture into the spray pump suction 1ine. The eductors
are designed to ensure that the pH of the spray nnxture is between 9.0
and 10.0.

[P S e e -

The Containment Spray System actuat1on s1gna1 opens the valves from
~ 'the spray add1t1ve1tank to the spray’ pump. suctions after a 2 minute
deTay The 35% 'to,38% NaOH solution is drawn into the spray pump

i suctions. The spray addit1ve tank capac1ty prov1des for the

(continued)
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Spray Additive System

B 3.6.7
BASES \)
BACKGROUND addition of NaOH solution to all of the water sprayed from the RWST
(continued) into containment via the Containment Spray System. The percent

solution and volume of solution sprayed into containment ensures a
minimum Tong term equilibrium containment sump pH of. approximately
8.0. This ensures the continued iodine retention effectiveness of the
sump water during the recirculation phase of spray operation and also
minimizes the occurrence of chloride induced stress corrosion cracking
of the stainless steel recirculation piping.

APPLICABLE SAFETY ANALYSES

The Spray Additive System, in conJunction with the Fan Cooler System,
{s essential to the removal of airborne iodine within containment
fo]10w1ng a DBA

'Followﬁng the assumed re1ease of radioactive materials into
containment, the containment is assumed to leak at its design value
volume following the accident. The analysis assumes that 80% of
containment is covered by the spray (Ref. 1).

The DBA response time assumed for the Spray Additive System is the
same as-for the Containment Spray System (plus a 2 minute delay) and
is discussed in the Bases for LCO 3.6.6, "Containment Spray and Fan
Cooler System.

The DBA ana]yses assume that one train of the Containment Spray System
is inoperable and that the spray additive is added to the remaining
Containment Spray System flow path.

The Spray Additive System satisfies Criterion 3 of 10 CFR 50.36.

LCO The Spray Additive System reduces the release of radioactive material
to the environment in the event of a DBA. To be considered OPERABLE,
the volume and concentration of the spray additive solution must be
sufficient to provide NaOH injection into the spray flow until the
Containment Spray System suction path is switched from the RWST to the
recirculation sump or containment sump, and to raise the average

(continued) \‘.4)
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BASES

Spray Additive System
B 3.6.7

LCO
(continued)

: ‘.n" Lt .,

spray solution pH to a level  conducive to iodine removal, namely, to
between 7.9 and 10.0. This pH range maximizes the effectiveness of

- 7 the iodine removal-mechanism without introducing conditions that may
-7 1induce caustic stress corrosion cracking of mechanical system

+-- components.: .In addition, it-is essential that valves in the Spray
- ;Additive System flow-paths are properly positioned and that automatic
-valves are capab]e of activating to their correct positions.

o

APPLICABILITY

14-,;‘“‘,, i

‘ ;In MODES 1 2 3 and 4,'a DBA cou1d cause a release of radioactive
. 7rmaterial to containment’requiring-the operation of the Spray Additive

System. The Spray Additive System assists in reducing the iodine
fission product 1nventory prior to release to the environment.

In MODES,5 and 6;‘the probability and consequentesioftthese events.are
reduced due to the pressure and temperature limitations in these
MODES. Thus, the Spray Additive System is not: required to be OPERABLE
in MODE 5 or 6. N _

S VT f,:'.‘;.'.:'.:.,f?f:- T

FEAI

scrions .

.:.ﬁhij.

S If the Spray Additive System is. 1noperab1e. it must be restored to

47 OPERABLE within 72 hours.: The pH adjustment’of ‘the Containment Spray
- System flow for:corrosion protection and iodine removal enhancement is

* . reduced in this condition. The Containment Spray System and

.-~ Containment Fan Cooler System are available and would remove iodine

'l

from the containment atmosphere in the event of a DBA. The 72 hour
Completion Time takes into account the redundant flow path
capabilities and the low probability of the worst case DBA occurring
during this period. R

i' P s A S S DU
’ Tt [ I SR . ' P v O ..

“:B 1 and B,z ~:A£§f &:_5*

'i ,._'.T L

‘:tIf the Spray Additive System cannot’ be restored to OPERABLE status

‘within thetrequired.Completion Time, the plant must be brought to a

© . MODE. in which the LCO does not app]y.‘ To achieve this status, the

VR RIS B NI RO B O

(continued)
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BASES

Spray Additive System
B 3.6.7

ACTIONS

B.1 and B.2 (continued)

plant must be brought to at least MODE 3 within 6 hours and to MODE 5
within 84 hours. The allowed Completion Time of 6 hours is
reasonable, based.on operating experience, to reach MODE 3 from full
power conditions in an orderly manner-and without challenging plant
systems. The extended interval to reach MODE 5 allows 48 hours for
restoration of the Spray Additive System in MODE 3 and 36 hours to
reach MODE 5. This is reasonable when considering the reduced
pressure and temperature conditions in MODE 3 for the release of
radioactive material from the Reactor Coolant System.

SURVEILLANCE REQUIREMENTS

SR _3.6.7.1

Verifying the correct alignment of Spray Additive System manual, power
operated, and automatic valves in the spray additive flow path
provides assurance that the system is able to provide additive to the
Containment Spray System in the event of a DBA. This SR does not -
apply to valves that are locked, sealed, or otherwise secured in
position, since-these valves were verified to be in the correct
position prior to locking, sealing, or securing. This SR does not
require any testing or valve manipulation. Rather, it involves
verification, through a system walkdown, that those valves outside
containment and capable of potentially being mispositioned are in the
correct position.

SR _3.6

To provide effective iodine removal, the containment spray must be an
alkaline solution. Since the RWST contents are normally acidic, the
volume of the spray additive tank must provide a sufficient volume of
spray additive to adjust pH for all water injected. This SR is
performed to verify the availability of sufficient NaOH solution in
the Spray Additive System. The 184 day Frequency was developed based
on the low probability of an undetected change in tank volume

(continued)
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. BASES

Spray Additive System
‘. B 3.6.7

SURVEILLANCE REQUIREMENTS

SR_3.6.7.2 (continued)” "~

~r6ccurr1hg'dur3hg'théLSR'1ntéfVa1ﬂ(the tank is jsolated during normal

unit operations). -Tank level is also indicated and alarmed in the
control room, so that there is high confidence that a substantial

. change in Tevel would be detected.-

o -

SECRRE

, »{?This SR. prov1des verificat1on of the NaOH concentration in the spray
- additive tank and 1s sufficient to ensure that the spray solution
"v-be1ng injected into containment is at the correct pH level. The 184
' 'day Frequency issufficient to ensure that the concentration level of
" 'NaOH 'in the spray additive tank remains within ‘the established 1imits.
- This- is based on-the Tow’ Jikelihood of an uncontrolied change in
- concentration (the tank’ 1s normally isolated) and the probability that.
g ‘any substantia] variance “in tank vo1une will be. detected

f.t,»

This SR prov1des verification that each automatic valve in the Spray
Additive System flow path actuates to its correct position. This

“Surveillance 1s not required for valves that are locked, sealed, or

otherwise secured in the required position under administrative
controls. The test is performed with the isolation valves in the
spray supply lines at the containment and the spray additive tank
isolation valves blocked closed.

The 24 month Frequency is based on the need to perform this
Surveillance under the conditions that apply during a plant outage and
the potential for an unplanned transient if the Surveillance were
performed with the reactor at power. Operating experience has shown
that these components usually pass the Surveillance when performed at
the 24 month Frequency.

(continued)
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BASES

Spray Additive System
B 3.6.7

D

SURVEILLANCE REQUIREMENTS

SR _3.6.7.4 (continued)

Therefore, the Frequency was concluded to be acceptable from a
reliability standpoint.

SR_3.6.7.5

To ensure that the correct pH level {is established in the borated
water solution provided by the Containment Spray System, flow in the

. Spray Additive System is verified once every 5 years. This SR

provides assurance that NaOH will be introduced into the flow path

upon Containment Spray System initiation. This test is satisfied by a
verification of spray additive system flow without pumping any NaOH

solution from the spray additive tank and without draining the spray

additive tank. Water may be used in 1ieu of NaOH for the performance

of this SR which is not intended to require the.transfer of NaOH. Due

to the passive nature of the spray additive flow controls, the 5 year ,
Frequency is sufficient to identify component degradation that may \\_;)
affect flow.

REFERENCES

1. - FSAR, Chapters 6 and 14.
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Isolation Valve Seal Water System
' B.3.6.9

B 3.6 CONTAINMENT SYSTEMS-- -~ - -

B 3.6. 9 Iso1at1on Valve Seal water (IVSH) System e -
‘ ‘ ' : 'f; Gotree e gio e SRR

BASES T T - :

. BACKGROUND .. -, .- The Isolation Va1ve Sea] Water, (IVSW) System improves the

",,'effect1veness of certain containment isolation valves (CIVs) by
. providing a water’ sea] to valve leakage -paths. This is accomplished
" by injecting water between the seats and stem. pack1ng of globe and
" double-disk type isolation valves and into the-piping between other
closed containment. isolation valves. IVSW sealing water is maintained
. in a seal water supply tank filled with water and pressurized with
nitrogen. The IVSW System is actuated in conjunction with automatic
“initiation of containment isolation and is applied to CIVs in 1ines .
. .connected to the Reactor Coolant System or exposed to the containment
' atmosphere during’ an "accident. The seal water is injected at a
_. . pressure of at 1east :47 .psig which is >1.1 times -the calculated peak
" " containment pressure’ (P,)" For those valves sealed by IVSW, the
possibility of leakage from the Containment or Reactor Coolant System
.. to_the atmosphere outside containment is.eliminated because leakage
. will be from the. IVSN system into the. Conta1nment

The containment 1s designed with an a]]owab]e 1eakage rate not to
exceed 0.1% of the containment air weight per.day. The maximum
S a]]owab]e 1eakage rate is used to evaluate offsite doses resulting
© 'ttt from a DBA. Confirmation that the leakage rate is within 1imit is
o ';demonstrated by the performance of a Type A leakage rate test in
,accordance with. the Containment Leakage Rate Testing Program as
',requ1red by LCO 3.6.1, "Containment.” —During the performance of the
" Type, A test .no; .credit 1s taken for the IVSW.System in meeting the
.”.conta1nment 1eakage rate criteria. ~ As such, in-the event of a DBA
.~ without an OPERABLE 'IVSW System, both the whole. body and thyroid
. offs1te doses wou]d be within the gu1de11nes specif1ed in 10 CFR Part
"Aﬂthough TVSW 1s not needed to ma1nta1n p]ant re]eases such that the
whole body and thyroid offsite doses would be within the guidelines
specified in 10 CFR Part 100 based on Type A leakage testing, Indian

(continued)
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Isolation Valve Seal Water System

B.3.6.9
BASES
BACKGROUND Point 3 elected to consider IVSW as a seal system as described in
~ (continued) Reference 3. This election allows leakage through CI1Vs sealed by IVSW

to be excluded when calculating Type B and C testing results.
"Therefore, operation of IVSW is an implicit assumption in the
calculation of post accident offsite radiation doses.

To satisfy the requirements of Reference 3, for excluding leakage from
CIVs sealed by IVSW from Type B and C 1imits, Technical Specifications
‘must ensure the IVSW sealing function (i.e., both sealing water supply
and nitrogen gas supp]y) is maintained at a pressure of 1.10 P, for at
Teast 30 days. ‘

Sealing water design capacity is sufficient to maintain a source of
seal water at the required pressure for'a minimum of 24 hours without
operator intervention assuming worst ‘case leakage and the single
failure of a CIV sealed by IVSH. The requirements for a 24 hour
supply of seal water under worst case conditions is satisfied by
maintaining a minimum of 144 gallons in the 176 gallon capacity seal
water tank.

Nitrogen gas for IVSW seal water pressurization is satisfied by having \\.4)
three compressed nitrogen bottles in the IVSW supply bank aligned to
the IVSW supply tank.

To satisfy the requirement of Reference 3 for maintaining the IVSW
sealing function for at least 30 days, manual operator action may be
required to rep]enish the 1VSW seal water’ supp]y and/or compressed gas
supply. Two sources of makeup water and two alternate sources of
compressed gas with sufficient capacity to maintain the IVSW sealing
function for 30 days are available. The two sources of makeup water
are the primary water storage tank and the city water system. The two
alternate sources of compressed gas are the normally isolated nitrogen
gas bottles in the nitrogen supply bank and the ability to refill or
replace the IVSW nitrogen supply bottles from the plant Nitrogen
System. Manual operations required to supply makeup water and gas to
the IVSW system are performed in an area that is accessible during

(continued) \-J
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Isolation Valve Seal Water System
B.3.6.9

BASES
BACKGROUND an accident. The IVSW tank is instrumented to provide local
indication of pressure and water level. Low water level, Tow pressure

(contihued)

e and hlgh pressure 1n the IVSN suppﬂy tank are a]armed

- The IVSW System distribution piping consists of five headers. Three
- of -the five IVSW headers ‘are pressurized by opening either of a pair
.. of normally closed: air operated header injection valves. These valves

* “..open automatically on a containment Phase "A" isolation signal to
<" admit 'seal water:to the associated CIVs. One of the five IVSW headers
“'{s pressurized by opening either of-a pa1r of normally closed, air-

motor operated,-header:injection’ valves. - These valves open
automatically:-on-a containment.Phase "A" isolation signal to admit

~ seal ‘water to the’assohiated CIVs. One IVSW header is used to supply
.- seal water to CIVs ‘on process lines that'are not automatically closed

on a containment Phase "A" isolation signal. This header is normally
pressurized by the IVSW System with a normally closed manual or air-

- motor. operated 1so]at10n va]ve for each pair of ClVs served by this

. IVSH header .‘:?z HES f;‘,

rRedundant automatic header 1nJect1on va1ves 1n parallel ensures the
. IVSW header is pressurized if there is.a failure of one injection

:- -valve. Each of the.two automatic header injection valves in each pair
Looare actuated from separate and 1ndependent signa]s.

A re1ated system, the Iso]at]on Va1ve Sea] Gas System. 15 not credited

as a seal system as described in Reference 3, and is not addressed by
this Technical Specification.  This system uses the nitrogen bank used

~"to supply the IVSW System to supply high: pressure nitrogen that may be

used to seal 1ines subjected to pressure in excess of the 150 psig
IVSW design pressure due to operation of the recirculation pumps.

This system is manually initiated during the post accident recoveny
" ‘phase and is not part of the IVSW System.

(continued)
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BASES

Isolation Valve Seal Water System
B.3.6.9

APPLICABLE SAFETY ANALYSES

The IVSW System LCO was derived from the requirement related

to the control of leakage from the containment during major accidents.
This LCO is intended to ensure the actual containment leakage rate is
maintained within the maximum value assumed in the safety analyses.
As part of the containment boundary, containment isolation valves
function to support the leak tightness of the containment. The IVSW
System assures the effectiveness of: certain containment isolation
valves by providing a water seal pressurized to > 1.1 times the
maximum peak containment accident pressure at the valves and thereby
reducing containment leakage. As such, the IVSW System is considered
a seal system as described in Reference 3. Therefore, the safety
analyses of any event requiring isolation of containment is applicable
to this LCO.

The DBA that results in a release of radioactive material within
containment is a loss of coolant accident (LOCA)(Ref. 2). The DBAs
assume that, within 60 seconds after the accident, isolation of the
containment is complete and leakage terminated except for the design
leakage rate, L,. The containment isolation total response time of 60
seconds includes signal delay, diesel generator startup (for loss of
offsite power) and containment isolation valve stroke time. The IVSW
System actuates on a containment isolation signal and functions within
60 seconds to help reduce containment leakage within the allowable
design leakage rate value, L,.

The Isolation Valve Seal Water System satisfies Criterion 3 of 10 CFR
50.36.

LCO

OPERABILITY of the IVSW System is based on the system's capability to
supply seal water to selective containment isolation valves within the
time assumed in the applicable safety analyses and to ensure pressure
is maintained for at least 30 days. This requires the IVSW tank be
maintained with an adequate volume of water, an air or nitrogen
overpressure sufficient to provide the motive force to move the water
to the applicable penetration, piping to provide an OPERABLE flow

I

(continued) \\-‘)
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Isolation Valve Seal Water System
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'B.3.6.9

BASES .

LCO path and two air operated header 1hjection'va1ves on each"

(continued) . automatically ec;gateg brenchAheader._"

APPLICABILITY: -~ The IVSW System 1s required to be OPERABLE in MODES 1, 2, 3, and 4
because a DBA could cause a release of radioactive material to
containment. In MODES 5 and 6, the probability and consequences of
these events are reduced due to the pressure and temperature
Timitations of these MODES. Therefore, the IVSW System is not required

- 'to be OPERABLE in MODE ‘5 or 6. DU
."‘l‘;“:‘:~.’. <. . - ‘- f
AcTIONs Al ] fﬁ:.’._ el '

‘With one IVSW System header 1noperab1e. a port1on of the CIVs serviced

by IVSW may riot receive seal water at the required pressure and volume .
for effective sealing. However, the CIVs are OPERABLE and will st111

. . close, the affected CIVs provide adequate isolation to meet . .
~containment isolation requirements without IVSW during the most recent

Type A test, and the number of CIVs affected by the‘failure,of,one, ,
IVSW header is small compared to the total number of CIVs. Therefore,
the 7 days is a11owed to restore the IVSW System header to OPERABLE
status.

" With one IVSW automat1c actuat1on valve 1noperab1e the IVSW function
" 4s°sti11 available because the redundant- automatic actuation valve 1is
"* 'OPERABLE. ' Therefor€, the'7 days is allowed to'restore the IVSW
" “automatic actuation valve'to OPERABLE status.

Bt b e e
P SR N T . e . : [

With the IVSW system inoperable” for reasons other than Condition A,
the effectiveness of CIVs sealed by IVSW may be compromised. This
Condition may result from failure to meet any of the surveillance _
requirements needed to verify Operability of IVSW or the inoperability
of multiple IVSH headers or automatic actuation devices. However, the
CIVs are OPERABLE and will stiil close and the affected CIVs provide
adequate isolation to-meet containment isolation requirements without

(continued)
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BASES

Isolation Valve Seal Water System
B.3.6.9

J

ACTIONS

B.1 (continued)

IVSW during the most recent Type A test. Additionally, except in the
unusual case where inoperability is the result of failure to meet SR
3.6.9.5, the affected CIVs have demonstrated the ability to satisfy
IVSW Tleakage requirements using IVSW seal water in lieu of meeting
Type C testing requirements. Therefore, the 24 hours is allowed to
restore the IVSW System to OPERABLE status.

C.1 and C.2

If the Required Actions and associated Completion Times are not met,
the plant must be brought to a MODE in which the LCO does not apply.
To achieve this status, the plant must be brought to at least MODE 3
within 6 hours and to MODE 5 within 36 hours. The allowed Completion
Times are reasonable, based on operating experience, to reach the
required plant conditions from full power conditions in an orderly
manner and without challenging plant systems.

SURVEILLANCE REQUIREMENTS

SR _3.6.9

This SR verifies the IVSW tank has the necessary pressure to provide
motive force to the seal water. A 47 psig pressure is sufficient to
ensure the containment penetration flowpaths that are sealed by the
IVSW System are maintained at a pressure equal to or greater than 1.1
times the calculated peak containment internal pressure (P,) related
to the design bases accident. Verification of the IVSW tank pressure
on a Frequency of once per 24 hours is acceptable because operating
experience has shown this Frequency to be appropriate for early
detection and correction of off normal trends.

INDIAN POINT 3
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BASES

Iso]at1on Va]ve Seal Water System
B.3.6.9

SURVEILLANCE REQUIREMENTS (continued)

SR 3. 6. 9 o ‘
e Th1s SR ensures the capabi]1ty of the IVSN n1trogen source to

pressurize the IVSW system as needed to support IVSW operation for a
minimum of 30 days. :Verification of the IVSW tank pressure on a
Frequency of once per 24 hours is acceptable because operating
experience has shown:this Frequency to be appropriate for early

~ detection and correction of off normal trends. .

[N

B DR

SR 3 6 9.3: e

abd -

"‘This SR verifies the IVSH tank has an 1n1tia1 volume of water
“necessary -to provide‘seal water to the containment isolation valves
- :served by-the IVSW System for a period of at least 24 hours assuming
~ tthe failure:of ‘one CIV and the maximum a]]owed Jeakage past other CIVs
>-served by IVSW. - ‘Verification of IVSW tank level on a Frequency of
" -once per-24 hours 'is -acceptable since tank_]eve1 is monitored by

installed instrumentation and will-alarm in the Primary Auxiliary
Building prior to -level decreasing to 20 gallons which provides
sufficient time to re-fi1l1 the tank before it is depleted.

SR 3.6.9.4

This SR verifies the stroke time.of each automatic IVSW header
injection solenoid valve is within 1imits. The frequency is 24 months.

- Previous operating-experience has shown that these valves usually pass

the required test when performed.

SR 3.6.9.5

This SR ensures that automatic header injection valves actuate to the
correct position on a simulated or actual signal. The 24 month _
Frequency is based on the need to perform this Surveillance under the
conditions that apply during a plant outage and the potential for an’
unplanned transient if the Surveillance were performed with the

(continued)
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Isolation Valve Seal Water System
B.3.6.9

BASES Q

SURVEILLANCE REQUIREMENTS

SR 3.6.9.5 (continued)

reactor at power. Operating experience has shown these components
usually pass the Surveillance when performed at the 24 month
Frequency.

SR 3.6.9.6

Integrity of the IVSW seal boundary is important in providing
assurance that the design leakage value required for the system to
perform its sealing function is not exceeded. This testing is
performed in accordance with the requirements, Frequency and
acceptance criteria established in Specification 5.5.15, Containment
Leakage Rate Testing Program. This program was established to
implement the leakage-rate testing of the containment as required by
10 CFR 50.54(0) and 10 CFR 50, Appendix J, Option B, as modified by
IP3 specific approved exemptions. This program conforms to guidelines
contained in Regulatory CGuide 1.163, "Performance-Based Containment
Leak Test Program, dated September 1995.". \ )

REFERENCES 1. - FSAR, Section 6.
2.  FSAR, Chapter 14.

3. 10 CFR 50, Appendix J, Option A, Section III. B

J
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" WC&PPS
B 3.6.10

B3.6 CONTAINMENT SYSTews . -~ L

BASES -

. B.3.6.10 Weld Channe] and Penetration Pressurization System o

N !

 BACKGROUND -

[
L

The Weld Channe1 and Penetration Pressurization System (WC&PPS) is .
* designed to continuous]y pressurize the double penetration barriers
" used at'locations where plant systems penetrate-the containment
- boundary, the space between selected isolation valves, and most of the
"~ weld seam channe]s insta]]ed on the inside of the liner of the

Containment. Continuous pressurization by the WC&PPS provides a
continuous, sensitive. and accurate means’of monitoring their status

© with respect ‘to Teakage Additionaliy. the WC&PPS is maintained at a
" :pressure above the ‘containment peak accident pressure so that any

postulated-leakage past: the monitored barriers will be into the
containment' rather; than. ‘out of the containment. The design basis

*-Teakage rate from the WC&PPS is 0.2% of containment free volume per
" day which assumes-leakage of 0.1% of containment free volume per day

into the containment and an identical amount leaking to the
environment. Following a design basis accident, the system will

© - maintain pressure greater than the post. accident containment pressure
T for 24 hours (Ref 1)

xThe WC&PPS is divided into four 1ndependent zones to simplify the

‘process of locating “Jeaks during operation. If one zone has a leak -

. . during operation, the specific penetration. weld channel, or
~ - containment’ isolation valve (CIV) containing the leak can be

identified by iso'lating the “individual air supp1_y Tine to each

. component in the zone."’ Additionally, a capped tube connection
"~ installed in each’ ]ine allows injecting leak test gas (Ref. 1).

The instrument air system provides a regulated supply of clean and dry

- compressed ‘air for’ the WC&PPS.. Two instrument air compressors are
.+ ‘used, a1though only ‘one“is- required to maintain pressurization at the
: i‘max1mum al]owab1e 1eakage rate of the NC&PPS A backup source of air

A N
s

- . w..""--(continued)
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WC&PPS

B 3.6.10
BASES ; ')
BACKGROUND for the WC&PPS is the station air system which includes at least
(continued) one station air compressor. Each WC&PPS zone is served by its own air

receiver which will continue to supply air to the zone if the
instrument air system and station air system are lost. Each of the
air receivers is sized to supply air to its zone for a period of at
least one hour based on a total leakage rate of 0.2% of the
containment free volume per day. If the receivers are exhausted
before normal and backup air supplies are restored, additional backup
is provided by a bank of nitrogen cylinders. . The nitrogen backup

~ system will automatically deliver nitrogen at a pressure slightly
Tower than the normal regulated air supply. Thus, in the event of
failure of the normal and backup air supply systems during periods
when the system is in operation, WCAPPS pressure requirements will be
automatically maintained by the nitrogen supply. This assures
reliable pressurization under both normal and accident conditions.
The combination of the air receivers and nitrogen supply is sufficient
to ensure WC&PPS pressure is above the peak containment pressure at
the start of a LOCA and to maintain WC&PPS above the post-LOCA
containment pressure profile for the 24 hour period following a LOCA
at the design leakage rate of 0.2% of the containment free volume per

day. \\~;)

Pressure control valves, isolation valves and check valves are
generally located outside of the containment for ease of inspection
and maintenance. The line to each of the four pressurized zones is
equipped with a critical pressure drop orifice to assure that air
consumption will be within the capacity of the system and that high
air consumption in one zone does not affect. the operation of the other
zones. Additionally, restricting orifices are installed on
pressurization lines, where required, to assure that air consumption,
even on failure of an individual line, will not result in loss of
pressure to the other components connected to the same pressurization
header.

A1l pressurized components have provisions for either local pressure
indication, mounted outside the Containment, or remote low pressure
alarms in the Control Room. The actuating pressure for each pressure
alarm is set above incident pressure and below the nitrogen supply
regulator setting.

(continued) \\_’)

INDIAN POINT 3 B 3.6.10 - 2 Revision 1




WC&PPS

ot . B 3.6.10
O BASES .
BACKGROUND WC&PPS air consumption is cont1nuous1y’nonitored'by a flow - .
(continued) sensing device 1ocated in each of the headers supplying makeup air to

“the four WC&PPS zones.: " Output from these sensors is applied to a
‘Vvsunm1ng amplifier. wh1ch drives a total flow recorder The flow
“measurement range’ '1570-15 scfm with an accuracy of + 1% of full scale.
| High flow alarms in’ ‘the Control Room are derived from the recording
“'channel. ~With the WC&PPS at 43 psig and the containment at
S approx1mate1y atmospher1c pressure an indicated WC&PPS flow rate of

: ©14.2 scfm is equ1va1ent to the WC&PPS design 1eakage Timit. A WC&PPS
flow rate of 14.2 scfm,~if susta1ned for 24 hours, is equivalent to
0 2% of -the conta1nment free vo]ume at a pressure of 43 psig.

APPLICABLE SAFETY ANALYSES ~

For Indlan Point 3 offs1te dose calculations demonstrate compliance
~with 10 CFR 50.67 gu1de11nes ‘and the results are well within those
S - guidelines. 'In these calculations, it is assumed that the Containment
- o o Jeaks at a rate of" 0 1% per day of Containment free volume for the
’(\:ZD -~ + " "first 24 hours and .0: .05% per day of Containment free volume
, A?thereafter.. No credit is .taken for the WC&PPS when determining the
. amount of rad1oact1v1ty released for offsite dose evaluations because
 the 1ntegrated 1eakage rate tests required’ by Specification 5.15,
Conta1nment Leakage Rate Testing .Program, are performed with the
.. double penetrat1on and weld channel zones open to the containment
. ‘_atmosphere However. wC&PPS does prov1de an add1t1ona1 means for

“ A des1gn funct1on of NC&PPS is to prov1de a cont1nuous sensitive, and
_faccurate means’ of mon1tor1ng leakage of selected containment isolation
“valves ‘(CIVs), the’ air lock door seals, and containment welds that are
"' pressurized by’ th1s system WC&PPS leakage, even if below the WC&PPS
design leakage’ rate,’may indicate that one of these supported
components is exceeding its leakage rate acceptance criteria. 1In this
. situation, the supported component may be inoperable and the
: _vAPPLICABLE SAFETY ANALYSES for the supported component is applicable.

v [ ' -
R ) o ’ . . . . -
' TR TRV I RO '

(:::) e o o e . . .. (continued)
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WC&PPS
B 3.6.10

.
£
. .‘\)

APPLICABLE SAFETY ANALYSES (continued)

Specification 5.15, Containment Leakage Rate Testing Program, allows
an exemption to Regulatory Guide 1.163, "Performance-Based Containment
Leak Test Program, and ANS 56.8-1994, Section 3.3.1, in that WC&PPS
supply isolation valves are not required to be Type C tested. Note
that the WC&PPS supply isolation valves are normally open valves. As
specified in Reference 2, operating with these valves normally open
and the exemption from type C testing is acceptable because: (1) the
WC&PPS is monitored for changes to the system leakage rate; (2) the
WCAPPS leakage rate is quantified every 36 months; and, (3) WC&PPS
pressure is maintained higher than the containment peak accident
pressure (Ref. 2). Therefore, if the required pressure is not
maintained or excessive WC&PPS leakage is identified, then
compensatory actions are required to ensure the containment boundary
is maintained.

For containment isolation valves (C1Vs) supported by WC&PPS, WC&PPS
pressurization is applied to the space between those CIVs that are

normally closed. CIVs supported by WC&PPS are Type C tested in ~
accordance with Specification 5.5.15 because WC&PPS is not credited as \\_:)
a seal system. For loss of WC&PPS pressurization, isolation of the

WC&PPS supply to the affected CIVs provides appropriate compensatory

action bécause,the supported CIVs are a tested boundary and isolating

the depressurized WC&PPS supply eliminates WC&PPS as a potential

leakage path. . For high WC&PPS air consumption, a consideration is

that the leakage may indicate that a supported CIV is exceeding its

leakage rate acceptance criteria. If the leakage path is isolated

from the supported CIVs when the WC&PPS supply to the CIV is isolated,
isolation of the WC&PPS supply to the CIV restores the required safety
function. If the leakage path is not isolated from the supported CIV

when the WC&PPS supply to the CIV is isolated (i.e., the CIV is
depressurized), the supported CIV may be inoperable and the

requirements of LCO 3.6.3, "Containment Isolation Valves," are

applicable.

For the containment air lock door seals supported by WC&PPS, WC&PPS

pressurization is normally applied to the space between the double
gaskets on each of the airlock seals.

(continued) i\_:)
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WC&PPS
B 3.6.10

'( ‘ BASES

APPLICABLE SAFETY ANALYSES (continued)

Air Tock operability does not require pressurization of the air lock
. door ‘seals except as needed to verify the seals have reseated after
" each air lock door’ is “operated (see LCO 3.6. .2, “Containment Air
" Locks™). For loss of WCAPPS pressurization, isolation of the WC&PPS
supply to the affected air lock door seals provides appropriate
‘;compensatory act1on because pressurization is not required for air
: Tock operab111ty (except as needed to verify the seals have reseated
, after each air lock door 15 .operated) and 1so]at1ng the depressurized
WC&PPS supply eliminates WCAPPS as a potential leakage path. For high
WC&PPS air consumption, a consideration is that the leakage may
- indicate that a_supported.air.lock seal is exceeding its leakage rate
acceptance criteria.” If the leakage path is isolated from the
supported air Tock when the WC&PPS supp1y to the air lock is isolated,
_ ’isolation of the NC&PPS supply to the air lock restores the required
= safety function. ~If the leakage path is not isclated from the
supported air lock Seal when the WC&PPS supply ‘to the air lock seal is
e T isolated, the supported air lock may be inoperable and the
S 'requ1rements of LCO 3 6 2 'Conta1nment A1r Locks. are applicsble.

f& 59 T f" - " For weld channels and Qip1ng penetrat1ons supgorted by WC&PPS, WC&PPS

-« pressurizes what 'is equivalent to a closed system inside containment.
"' “Becalse it 'is-reasonable to ‘assume that WC&PPS leakage is not the
result of a containment weld or piping penetration defect, WC&PPS
leakage and/or lack of pressurization is a concern only because it
R 'presents a potent1a1 leakage path from containment to the atmosphere
0o viathe depressur1zed “WC&PPS. Therefore. jsolation of the WC&PPS
R o 'supp1y to the affected section of weld channel or piping penetration
“provides- approprlate compensatory action for both loss of
'.pressur1zat1on -and air- consumpt1on caused by flow from the WC&PPS into
containment. ‘*This assumes that containment leakage rate testing
required by Spec1f1cat1on 5.15 provides a high degree of assurance
- “that WC&PPS air’ consumption is not 1nd1cat1ve of deterioration of the
o conta1nment boundary o x - :

R NC&PPS satlsf1es-Cr1ter1on 3 of 10 CFR-50. 36 where it s used to
S pressur1ze the space between se]ected CIVs ond pressurize air

lr4 o

\\-J) B . - (continued)
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WC&PPS
B 3.6.10

APPLICABLE SAFETY ANALYSES (continued)

Tock door seals. The WC&PPS system, if not maintained at the required
pressure, represents a potential leakage path to the environment if
there is a single failure of a supported CIV or air lock seal.

WC&PPS satisfies Criterion 4 of 10 CFR 50.36 it provides an additional
means for ensuring that containment leakage is minimized although no
credit is taken for the WC&PPS in calculating offsite dose for meeting
10 CFR 100 and GDC 19.

LCO

This LCO requires that the WCSPPS be OPERABLE. OPERABILITY requires
the following: all required portions of each WC&PPS zone are
pressurized to a value that exceeds peak containment pressure during a
design basis accident; and, total leakage (i.e., air consumption) from
the required portions of the WC&PPS are within specified limits.
Limits for air consumption are based on the integrated containment
leak rate test acceptance criterion and the ability of the reserve air
supplies in the air receivers and nitrogen cylinders to maintain
WC&PPS pressure above calculated containment pressure for a minimum of
24 hours following an event.

For a portion of the WC&PPS to be considered not required, it must
meet all of the following criteria: 1) it must be inoperable (i.e.,
can not maintain a pressure above required limits and/or cause system
air consumption to exceed required limits); 2) it must be isolated or
disconnected from the system; and, 3) it must have been determined by
written evaluation as not practicably accessible for repair.

Inoperable sections of WC&PPS piping which can be considered as not
practicably accessible for repair will satisfy one of the following
criteria: 1) the piping is covered by concrete and repairs of the
piping would involve the removal of some portion of the containment
structure; or, 2) the piping is located behind plant equipment in the
containment building and repairs of the piping would involve the
relocation of the equipment.

(continued)
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WC&PPS
B 3.6.10

LCO

(continued) "

_The integrity of ,the we]ds a<soc1ated with any d1sconnected or

‘isolated port1ons of the NC&PPS is considered ver1f1ed by integrated

- Jeak rate test1ng performed in.accordance with Specification 5.15.

The ‘provision ‘that a11ows for the disconnection of portions of the

- :'tji“wc&pps p1p]ng does not app1y to ‘any other 'WC&PPS piping.

~ APPLICABILITY

SRR TR
I A

. _In MODES 1, 2, 3, and 4 3 .DBA could cause a release of radicactive
:.leater1a] to conta1nment . WC&PPS is required to support OPERABILITY of
"~ 'the conta1nment conta1nment air locks, and selected containment

isolation va]ves In MODES 5 and 6, OPERABILITY of the containment,

".",lconta1nment air 1ocks and conta1nment isolation valves is not
S ,requ1red Therefore. the WC&PPS is -not requ1red to be OPERABLE 1in

..MODES 5 and 6

Al
“(!.

Dow

Pt

ACTIONS

. Ah;lsandsx.é '

- .ot . ’ RIOR TR
":, : - .--“,"»‘

G Sy

The ACT]ONS are modifled by two Notes Note 1 is added to clarify

- that Separate Condition entry is allowed for each component supplied
by WC&PPS. This is acceptable because the Required Actions for each
Cond1t1on provide-appropriate -compensatory. actions for each component
supported by WCAPPS.:. Complying with the Required Actions may allow
for continued. operat1on.'and subsequent inoperable WC&PPS components
are governed by subsequent Condition entry and application of

‘ assoc1ated Requ1red Actions

} Note 2 is. added to direct entry into the app11cab1e Conditions and

Requ1red Actions- of .LCO 3.6.1, “Containment,” if it is determined that
. HC&PPS: 1noperabi11ty is . 1nd1cat1ve of exceeding the overall

- containment leakage: rate., Note that entry into:the Conditions and

Requ1red Act1ons of LCO 3.6.1 may be requ1red even if WC&PPS air
consumptlon Jimits. .are not exceeded :

P et ;",.,“

In the event one or more components supplied by WC&PPS is not within
the pressure 1imit of SR 3.6.10.1, Required Action A.1 requires that
the WC&PPS supply to the affected weld channels, penetrations, or
containment isolation valves must be isolated within 4 hours.

~Required Action A.1 is needed because isolation of the WC&PPS

" (continued)
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WC&PPS
B 3.6.10

ACTIONS

A.1 and A.2 (continued)

supply to the affected component results in using an isolation valve
as a substitute for pressurization. This prevents the WC&PPS from
becoming a potential leakage path from the containment to the
atmosphere. This action satisfies the required safety function
because the leakage rate testing performed in accordance with
Specification 5.15 has already verified that the containment leakage
rate is within required 1imits without crediting the WC&PPS.

The method of isolation must include the use of at least one isolation
barrier that cannot be adversely affected by a single active failure.
Isolation barriers that meet this criterion are a closed and de-
activated automatic valve, a closed manual valve, a blind flange
(including Swagelok fittings), and a check valve with flow through the
valve secured (Ref. 3). For a WCAPPS supply isolated in accordance
with Required Action A.1, the device used to isolate the weld channel,
penetration or containment isolation valves should be the closest
available to component. Required Action A.l must be completed within
4 hours. The 4 hour Completion Time is reasonable, considering the
time required to isolate the penetration and the relative importance
of supporting containment OPERABILITY during MODES 1, 2, 3, and 4.

If a WC&PPS supply cannot be restored to OPERABLE status within the 4
hour Completion Time and is isolated in accordance with Required
Action A.1, the affected penetration flow paths must be verified to be
isolated on a periodic basis. This is necessary to ensure that
containment penetrations required to be isolated following an accident
and not pressurized by WC&PPS will be in the isolation position should
an event occur. Required Action A.2 does not require any testing or
device manipulation. This action involves verification, through a
system walkdown, that isolation devices outside containment and
capable of being mispositioned are in the correct position. The
Completion Time of “once per 31 days for isolation devices outside
containment” and exempting valves that are locked, sealed or otherwise
secured in the required position is appropriate considering the fact
that the devices are operated under administrative controls and the

(continued)
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WC&PPS
B 3.6.10

ACTIONS

sease oo
Lo <

A.l and A. 2 (cont1nued)

probab111ty of the1r m1sa11gnment is 1ow For the isolation devices

... inside contalnment.-the time period spec1f1ed as "prior to entering
" MODE 4 from MODE 5 if ‘not performed within the previous 92 days® is
_ besed on engineering Judgment and is considered reasonable in view of
- the inaccessibility of .the isolation devices and other administrative

controls. that hnll ensure that isolation. dev1ce m1sa11gnment is an
un11ke1y poss1b111ty

ijequ1red Act1on A. 2 is mod1f1ed by a Note' that applies to isolation
- devices located in. high radiation areas and allows these devices to be
"._ver1f1ed closed by use of administrative means. Allowing verification
' by administrative means is considered acceptable, since access to
 these areas is typ1ca11y restricted. Therefore the probability of
misalignment of these devices,. once they have been verified to be in

the proper position,’ 1s sma11

B.1, B.2 and B. 3

_Condition B app]ies 1f WC&PPS has air consumption that places the

" 'WC&PPS outside ‘the 1imits of SR 3.6.10.2. 'In this condition, Required
. .Action B.3 requ1res .that port1ons of the WC&PPS are isolated, as

"'necessary,’ to restore wc&pps leakage to w1th1n the limits of SR

- 3.6. ]0 2. However. safety function is not restored until any portions

of the’ WC&PPS that are depressur1zed by this Action are isolated.

‘Therefore. Requ1red Action B.3, is modified by a Note that requires

entry into Condition A for components not within the pressure 1imit of
SR 3.6.10.1 as a result of isolating the leakage path. The Completion
Time of 7 days.to.isolate the Teakage path is acceptable because all
un-isolated portions of the WC&PPS are pressurized, otherwise,
Condition A is applicable immediately. Safety function is restored
when leaking portions of the WC&PPS are isolated and at least one-
isolation device separates the containment barrier from the WC&PPS
leakage path. If Teakage exceeds 0.2%, then replenishment would be
required before 24 hours, during an accident. .

RN

(continued)
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WC&PPS
B 3.6.10

ACTIONS

D

B.1, B.2 and B.3 (continued)

As discussed in the Applicable Safety Analyses above, safety function
is not restored by Required Action B.3 if the air consumption leakage
path is depressurized but not isolated from the supported containment
isolation valves or containment air lock seal. In this situation, the
WC&PPS air consumption leakage path could create a leakage path from
containment to the atmosphere. Therefore, Required Action B.1
requires entry into the applicable Conditions and Required Actions of
LCO 3.6.3, "Containment Isolation Valves™ within 1 hour of discovery
that the WC&PPS air consumption leakage path is depressurized and not
isolated from the supported containment isolation valves. Likewise,
Required Action B.2 requires entry into the applicable Conditions and
Required Actions of LCO 3.6.2, "Containment Air Locks" within 1 hour
of discovery that the WC&PPS air consumption leakage path is
depressurized and not isolated from the supported air locks. The
Required Actions of LCO 3.6.2 and LCO 3.6.3 will restore safety
function for WCAPPS air consumption leakage path that is
depressurized.

C.1 and C.2 ’\\)

If the Required Actions and associated Completion Times are not met,
the plant must be brought to a MODE in which the LCO does not apply.
To achieve this status, the plant must be brought to at least MODE 3
within 6 hours and to MODE 5 within 36 hours. The allowed Completion
Times are reasonable, based on operating experience, to reach the
required plant conditions from full power conditions in an orderly
manner and without challenging plant systems.

SURVEILLANCE REQUIREMENTS

SR_3.6.10.1

This SR requires periodic verification during plant operation that the
required portions of each WC& PPS zone are maintained at a pressure
greater than the containment peak accident pressure.

(continued) i\_;)
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SURVEILLANCE REQUIREMENTS -
 SR_3:6.10.1  (contifved)” *’

This SR is satisfied by: -verification of zone pressure on each of the
four WC&PPS zones is above the specified 1imit. The 31 day Frequency
is acceptable because there are Tow pressure alarms in the Control
Room to ensure that operators are aware that all WC&PPS zones are
pressurized.

SR_3.6.10.2

This SR requires periodic verification during plant operation that the

~ WC&PPS air consumption is £ 0.2% of the containment free volume per
day. This SR is performed by taking the sum of the reading on the
flow sensing devices located in each of the zone headers. A WC&PPS
flow rate of -14.2 scfm, if sustained for 24 hours, is equivalent to
0.2% of the containment free volume at a pressure of 43 psig. The 31
day Frequency recognizes that WC&PPS air consumption 1nd1cat1on and
high flow alarms are prov1ded in the control room.

SR 3.6.10.3

This SR, sometimes ca]]ed the sensitive leak rate test, ensures that
the leakdge rate for ‘the WC&PPS is < 0.2% of the containment free
volume per day when pressurized to > 43 psig above containment
pressure. The sensitive leak rate test includes only the volume of
the weld channels, double penetrations, and containment isolation
valves supported by WC&PPS. This test is considered more sensitive
than the integrated leskage rate test, as the instrumentation used
permits a direct measurement of leakage from the pressurized zones.
The 36 month Frequency is acceptable because experience has shown that
the WC&PPS usually passes this Surveillance when performed at the 36
month Frequency. Therefore, the Frequency was concluded to be
acceptable from a reliability standpoint. The Frequency is modified
by a Note indicating ‘that SR 3.0.2 is not applicable.

\\_// - (continued)
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REFERENCES 1.  FSAR, Section 6.6.

2.  Safety Evaluation Report for IP3 Amendment 174.
3.  FSAR, Section 14.3.

4. Standard Review Plan Section 6.2.4.
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B 3.7 PLANT SYSTEMS
B 3.7.1 Main'Steam Safety Valves (MSSVs) & -~ *

Tt

CBASES . AR

BACKGROUND = The primary purpose of the MSSVs is to provide overpressure protect1on

" for the secondary system The MSSVs also prov1de protection against
' overpressur1z1ng ‘the ‘reactor coolant pressure boundary (RCPB) by
* providing‘a heat sink’ for; the removal of energy from the Reactor
- Coolant System’(RCS)' if the preferred heat sink, provided by the
‘ Condenser and C1rcu1at1ng water System, “is not available.

F1ve MSSVs are 1ocated on each main steam header, outside containment,
upstream of the main steam isolation valves and non-return valves, as
“described in the FSAR; Section 10.2 (Ref.'1). The five code safety
valves per steam generator consist of four 6 inch by 10 inch and one 6
“inch by 8 in. “These valves are set to open at 1065, 1080, 1095, 1110
and 1120 ps1g. respectively The steam generator safety valve
" capacity is rated to remove the maximum calculated steam fiow
_(normally 105% of the maximum guaranteed steam flow) from the steam
" generators withdut ° exceed1ng 110% of the steam system design pressure,
(Ref. 2). The MSSV des1gn includes staggered setpoints, according to

A ‘Table '3.7.1-2 4in the’ accompany1ng LCO, so that only the needed valves

S - will*actuate. Staggered ‘setpoints reduce the potential for valve
;< . chattering that'is’ due to steam pressure insufficient to fully open
X "fs‘a1] va1ves fo11ow1ng 2 turb1ne or reactor tr1p

APPLICABLE SAFETY ANALYSES :r‘f.f'_;j_"f _—_

The' des1gn basis' for the MSSVs comes from Reference 2 and

its purpose is to 1imit the secondary system pressure to 110% of
design pressure when' passing 100% of design steam flow. This design
basis is sufficient to cope with any anticipated operational
occurrence (A00) or accident cons1dered in ‘the Design Basis Accident
_(DBA) and transient ana]ys1s .

e e . -~ - (continued)
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APPLICABLE SAFETY ANALYSES (continued)

The events that challienge the relieving capacity of the MSSVs, and
thus RCS pressure, are those characterized as decreased heat removal
events, which are presented in the FSAR, Section 14 (Ref. 3). Of
these, the full power loss of external electrical 1oad without steam
dump is the 1imiting AOO.

The transient response for loss of external electrical load without a
direct reactor trip presents no hazard to the integrity of the RCS or

. the Main Steam System. If a minimum reactivity feedback is assumed,
the reactor is tripped on high pressurizer pressure. In this case,
the pressurizer safety valves open, and RCS pressure remains below
110% of the design value. The MSSVs also open to limit the secondary
steam pressure.

If maximum reactivity feedback is assumed, the reactor is tripped on
overtemperature @T. The departure from nucleate boiling ratio
increases throughout the transient, and never drops below its initial
value. Pressurizer relief valves and MSSVs are activated and prevent
overpressurization in the primary and secondary systems.

Startup and power operation with less than all five MSSVs OPERABLE for \\::)
each steam generator is permissible, if THERMAL POWER is
proportionally limited to the relief capacity of the remaining MSSVs.
This is accomplished by reducing the neutron flux trip setpoint and
reducing THERMAL POWER so that the energy transfer to the most
limiting steam generator is not greater than the available relief
capacity in that steam generator. These limits on the neutron flux
trip setpoint, specified in Table 3.7.1-1, are estzblished based on
guidance provided in Nuclear Safety Advisory lLetter (NSAL) 94-001,
Operation at Reduced Power Levels with Inoperable Main Steam Safety
Valves (Ref. 6) and Information Notice 94-60, Potential
Overpressurization of Main Steam System (Ref. 7). The reactor trip
setpoint reductions are calculated as follows:

Hi% = (100 / Q) [(wshegN) /7 K]
Where:

Hig = Safety Analysis high neutron flux setpoint (% RTP);

(continued) :;::)
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| APPLICABLE SAFETY ANALYSES' (contmued) a

0 ’ 'é?'*'{Nom1na1 NSSS power rat1ng of the plant (1nc1ud1ng reactor
- coolant" pump heat) in Mt (1 e., 3230 Mwt):

A T Convers1on factor. 947.82 (Btu/sec)/th-

ws o= M1n1mum tota1 steam f]ow rate capab111ty of the operable
MSSVs on any one steam generator at the highest MSSV
- . opening pressure, including tolerance and accumulation, as
.., appropriate, in 1b/sec. (ws =150 + 228.61 * (4 - V)
' ;Ib/sec. ‘where - V = Number of 1noperab1e safety valves ‘in the
' "_steam 11ne of the most 11nnt1ng steam generator).

hijg' =  Heat of vapor1zat1on for steam at the highest MSSV opening
_pressure. 1nc1ud1ng tolerance and accumulation, as
appropr1ate Btu/]bm (i.e: ,608. 5 Btu/]bm)

N 'r‘if 'f‘Number of 1oops 1n p]ant (1 e., 4)

) L - _The calculated reactor trip setpoint is further reduced by 9% of full
- sca1e to account for 1nstrument uncerta1nty and then rounded down

‘U T o “'-~ i“

The VSSVs sat1sfy Criter1on 3 of 10 CFR 50. 36

LCO The accident analysis requires five MSSVs per steam generator to:
provide overpressure protection for design basis transients occurring
' at 102% RTP. .-An MSSV will be considered inoperable if it fails to
* open on demand.’ “The :LCO- requ1res that five MSSVs be OPERABLE in
‘compliance with Reference'2. This is because’ operat1on with less than
‘the full number of MSSVs requ1res 1imitations on allowable THERMAL
POWER (to meet ASME Code requirements).” These limitations are
according to Tab]e 3 7.1- 1 in the’ accompanylng LCO and Required
Act1on A 1 *‘ ;‘ o
; -~The OPERABILITY ‘of : the MSSVs is” def1ned as the ability to open within
the setpoint tolerances, relieve steam generator overpressure, and
reseat when pressure has been reduced.

‘<\_,) I L L _(continued)
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LCO The OPERABILITY of the MSSVs is determined by periodic surveillance \~::>
(continued) testing in accordance with the Inservice Testing Program.

The 1ift settings, according to Table 3.7.1-2 in the accompanying LCO,
carrespond to ambient conditions of the valve at nominal operating
temperature and pressure.

This LCO provides assurance that the MSSVs will perform their designed
safety functions to mitigate the consequences of accidents that could
result in a challenge to the RCPB.

required to be OPERABLE must be according to Table 3.7.1-1 in the
accompanying LCO. EBelow 20% RTP in MODES 1, 2, and 3, only two MSSVs
per steam generator are required to be OPERABLE.

APPLICABILITY In MODE 1 above 20% RTP, the number of MSSVs per steam generator l

In MODES 4 and 5, there are no credible transients requiring the
MSSVs. The steam generators are not normally used for heat removal in
MODES 5 and 6, and thus cannot be overpressurized; there is no
requirement for the MSSVs to be OPERABLE in these MODES.

ACTIONS The ACTIONS table is modified by a Note indicating that separate \\;:>
Condition entry is allowed for each MSSV.

A.l

Startup and power operation with up to three of the five MSSVs
associated with each steam generator inoperable is permissible if the
maximum allowed power level is below the heat. removing capability of
the operable MSSVs. Therefore, startup and power operation with
inoperable main stezm 1line safety valves is allowable if the neutron
flux trip setpoints are restricted within the 1imits specified in
Table 3.7.1-1. This ensures that reactor power level is limited so
that the heat input from the primary side will not exceed the heat
removing capability of the OPERABLE MSSVs of the most 1imiting steam
generator.

(continued) \\::)
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BASES

ACTIONS
(continued)

B.1 and B.2 = . AT

If the MSSVs cahnot'bé restored to OPERABLE 'status within the
associated Completion Time, or if one or more steam generators have

. "less than two MSSVs :OPERABLE, the unit must be placed in a MODE in
.- which the LCO does ‘not -apply. - To achieve this status, the unit must

. be placed in at ‘least .MODE 3 within 6 hours, and in MODE 4 within 12
.-+ hours. The .allowed Completion Times are reasonable, based on

.- operating experience,-to reach the required.unit conditions from full

.. power conditions in an .orderly manner and without challenging unit

systems.

SURVEILLANCE REQUIREMENTS - .- -

SR_3.7.1.1' )
This SR verifies the OPERABILITY of the MSSVs by the verification of

-each MSSV 1ift setpoint in accordance with the Inservice Testing

Program. The ASME Code, Section XI (Ref. 4), requires that safety and
relief valve tests be performed in accordance with ANSI/ASME OM-1-1987
(Ref. 5) According to Reference 5, the fo]10w1ng tests are required:

a._ Visual exam1nat1on.:‘:: ,

b.. Seat tightness determlnation: '

c. 'Setpo1nt precsure determ1nat1on (11ft sett1ng) and

d. Comp11ance w1th owner's seat t1ghtness criteria.

The ANSI/ASME Standard requires that all valves be tested every 5
years, and a minimum of 20% of the valves be tested every 24 months.
The ASME Code specifies the activities and frequencies necessary to
satisfy the requirements. Table 3.7.1-2 allows a + 3% setpoint

tolerance for OPERABILITY: however, the valves are reset to + 1%
during the Survei]]an;e to allow for drift.

(continued)
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SURVEILLANCE REQUIREMENTS

SR_3.7.1.1 (continued)

This SR is modified by a Note that allows entry into and operation in
-MODE 3 prior to performing the SR. The MSSVs may be either bench
tested or tested in situ at hot conditions using an assist device to
simulate 1ift pressure. If the MSSVs are not tested at hot
conditions, the 1ift setting pressure shall be corrected to ambient
conditions of the valve at operating temperature and pressure.

REFERENCES

FSAR, Section 10.2.

ASME, Boiler and Pressure Vessel Code, Section 1II, 1971
Edition.

FSAR. Section 14.
ASME, Boiler andAPressure Vessel Code, Section XI.
ANSI/ASME OM-1-1987. , ]

Nuclear Safety Advisory Letter (NSAL) 94-001, Operation at
Reduced Power Levels with Inoperable Main Steam Safety Valves.

Information Notice 94-60, Potential Overpressurization of Main
Steam System.
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MSIVs and MSCVs
B 3.7.2

B 3.7 PLANT SYSTEMS - -~ wioig -t

B 3.7.2 Main Steam Isolation Va]yes’(MSiVs) and Main Steam Check Valves (MSCVs) N

TR
Lo o b

BASES

BACKGROUND The Main Stezm System conducts steam from each of the four steam
' generators within the containment building to the turbine stop and
control va]ves “The':four steam 1ines are interconnected near the
“turbine.” Each steam®line is equipped with an isolation valve -
identified as the Main Steam Isolation Valve (MSIV) and a non-return
va1ve 1dent1f1ed as the Ma1n Steam Check Va]ve (MSCV)

i " The MSIVs 1so]ate steam f]ow from the secondary side of the steam
.- generators’ fo]]ow1ng ‘a high energy 1ine -break (HELB). MSIV closure
'term1nates f]ow from the unaffected (1ntact) steam generators.

L "~ The MSIVs are sw1ng d1sc type check va]ves that ‘are aligned to prevent
~ - .+ flow out of the steam generator. During normal operation, the free
swinging discs in the MSIVs are held out of the main steam flow path
A by an air piston and the MSIVs close to prevent the release of stezm
3&\_‘} oo . .. from the SG when air “is'removed from the piston. The isolation valves
o - are designed to and required to close in less than five seconds. The
MSIV operators are supplied by instrument air and_each MSIV is
equipped with an air receiver to prevent spurious MSIV c1osure due to
pressure transients in the 1nstrument air system. : ‘

Each MSIV is equ1pped with a‘bypass va]ve used to warm up the steam
- 1ine during unit startup which equalizes pressure across the valve
.- . .. _allowing it to be opened. .The bypass valves are manua]]y operated and
(e ' ;are closed dur1ng norma] p]ant operat1on

',}An MSIV c1osure s1gna1 1s generated by the fo11ow1ng signals:
e N .fﬁ H1gh steam f]ow in- any two out of .the four steam lines
s tc01nc1dent hnth 10w steam 11ne pressure or.
'/';}H1gh steam f]ow 1n any two out of the four steam lines
coincident with 1ow Tavg; or,

1(;_// , . . (continued)
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MSIVs and MSCVs
B 3.7.2

BASES v’

BACKGROUND Two sets of the two-of-three high-high containment pressure
(continued) signals; or,

Manual actuation using a separate switch in the control room for
each MSIV.

Note that a turbine trip is initiated whenever an MSIV is not fully
open.

The MSCVs are swing disc type check valves that are aligned to prevent
reverse flow of steam into an SG if an individual SG pressure falls
below steamline pressure.

One MSIV and one MSCV are located in each main steam line outside but
close to containment. The MSIVs are downstream from the main steam
safety valves (MSSVs) and auxiliary feedwater (AFW) pump turbine steam
supply to prevent MSSV and AFM isolation from the steam generators by
MSIV closure. Closing the MSIVs isolates each steam generator from
the others, and isolates the turbine, Steam Bypass System (High
Pressure Steam Dump), and other auxiliary steam supplies from the
steam generators.

A description of the MSIVs and MSCVs is found in the FSAR, Section \ w
10.2 (Ref. 1).

APPLICABLE SAFETY ANALYSES

The design basis of the MSIVs is established by the
containment analysis for the large steam line break (SLB)
inside containment (Ref. 2) and the accident analysis of the SLB
events presented in the FSAR, Sections 6.2 and 14.2 (References 2 and
3, respectively). The combination of MSIVs and MSCVs precludes.the
blowdown of more than one steam generator, assuming a single active
component failure (e.g., the failure of one MSIV to close on demand).
For a break upstream of an MSIV, either the MSIVs in the other three
steam lines or the MSCV in the steam line with the faulted SG must
close to prevent the blowdown of more than one SG. For a break

~ downstream of an MSIV, the MSCVs are not required to function.

(continued) J
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MSIVs and MSCVs
B 3.7.2

| ’ BASES

APPLICABLE SAFETY ANALYSES (continued)

cr

)

_j’The 11m1t1ng case for the containment ana]ys1s 1s the SLB inside
‘containment, w1thout a loss of offsite power: and failure to close of

the MSCV on the affected steam generator or ‘the failure to close of

_the MSIV associated with any other SG. With either of these failures,
~_only one SG blows down. .

[P

" The 1imiting SLBs occur at low power or hot shutdown because the
. magnitude and duration of the RCS cooldown will be greater if the SLB
“is initiated from these conditions. This occurs because, at low power
' conditions, there is’less stored energy in the fuel and the initial
- - steam generator water inventory is greatest at no load. Additionally,

the magn1tude and durat1on of the RCS cooldown will be greater if RCPs

:cont1nue to operate dur1ng the SLB.- Therefore. an SLB without loss of
) 'offs1te power 1s more ]1m1t1ng

‘If it is a<sumed that the most reactive rod cluster control assembly
“is stuck in the’ fu]]y hnthdrawn position, there is an increased

possibility that’the core will become critical and return to power.
In the most 1imiting condition, the core is ultimately shut down by

" "the bor1c ac1d 1nject1on de11vered by the Emergency Core Cooling
’ 'System - ceded

. ‘;.‘ (S
) AR -

"15The acc1dent ana]ysis compares severa] different SLB events against
- different acceptance cr1ter1a ‘The large SLB outside containment

this short section of main steam header has a very low probability.
The large SLB-inside: conta1nment at hot zero power with offsite power
available is the 11m1t1ng case for a post trip return to power. The

_analysis includes scenarios with offsite power available, and with a
Toss of offsite power f0110w1ng turbine trip. With offsite power

-+ “available) the’ “reactor ‘coolant pumps cont1nue to circulate coolant

" - through the steam generators, meximizing the Reactor Coolant System

cooldown. With a loss of offsite power, the response of m1t1gat1ng
systems is delayed. -

,(cohtinued)
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MSIVs and MSCVs
B 3.7.2

APPLICABLE SAFETY ANALYSES (continued)

Significant single failures considered include: 1) failure of an MSIV

or MSCV to close; 2) failure of a feedwater control or isolation valve

to close; 3) failure of a diesel generator; and, 4) failure of
auxiliary feedwater pump runout protection.

The MS1Vs serve only a safety function and remain open during power
operation. These valves operate under the following situations:

d.

A HELB inside containment. In order to maximize the mass and
energy release into containment, the analysis assumes that the
MSCV in the affected steam generator remains open. For this
accident scenario, steam is discharged into containment from all

" steam generators until the remaining MSIVs close. After MSIV

closure, steam is discharged into containment only from the
affected steam generator and from the residual steam in the main
steam header downstream of the closed MSIVs in the unaffected
Toops. Closure of the MSIVs isolates the bresk from the
unaffected steam generators.

A break outside of containment and upstream from the MSIVs.

This case is not a containment pressurization concern. The
uncontrolled blowdown of more than one steam generator must be
prevented to 1imit the potential for uncontrolled RCS cooldown
and positive reactivity addition. Closure of the MSIVs isolates
the break and 1imits the blowdown to a single steam generator.

A break downstrezm of the MSIVs. This case will be isolated by
the closure of the MSIVs.

Following a steam generator fube rupture. In this case, closure
of the MSIVs isolates the ruptured steam generator from the
intact steam generators to minimize radiological releases.

(continued)
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MSIVs and MSCVs
' B 3.7.2

. L (contfnued)

APPLICABLE SAFETY ANALYSES (continued) -

e’ The MSIVs are a]so ut111zed during other events such as a

“feedwater 1ine’ break This event 1s 1ess 11m1t1ng so far as
MSIV OPERABILITY 1s concerned .

'*W‘ The MSIVs sat1sfy Cr1ter1on 3 of 10 CFR 50 35

Lco

" This LCO requ1res that four MSIVs and four VSCVs in the steam Tines be
" OPERABLE.” The MSIVS are considered OPERABLE when the isolation times
- .are within limits, ‘and they close on an isolation actuation signal.
. The MSCVs' are considered OPERABLE when 1nspect1ons and testing
i requ1red by the Inserv1ce Test Program are. comp]eted at the specified
' FREQUENCY, in accordance w1th SR 3.7.2.2.

This' LCO prov1des assurance that the MSIVs and MSCVs will perform
their design safety funct1on to mitigate the consequences of accidents
that could result in offsite exposures comparable ‘to the 10 CFR 50.67
(Ref. 4) Timits or:the NRC staff approved licensing basis.-

" APPLICABILITY -

“The MSIVs. and :MSCVs must be OPERABLE in MODE 1, -and in MODES 2 and 3

except when MSIVs.are closed.  These are the conditions when there is
significant mass and, ;energy in the RCS and steam generators. When the

- " MSIVs are- closed, they are a]ready perform1ng the safety function.

In MODE 4, the steam'éenerator energy is 1ow and the potential for and
consequences of .an SLB.are significantly: reduced.

. -In MODE-5 or 6, the, steam generators do not.contain much energy
1because the1r temperature is below the boiling point of water;

therefore, .the MSiVs are_not requ1red for isolation of potential high

Vf.g}energy secondary system p1pe breaks in these MODES.

*,r:;_'~ !

T ‘ c - = “(continued)
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MSIVs and MSCVs
B 3.7.2

ACTIONS

A.l

With- one or more MSCVs. inoperable, “action must be taken to restore
OPERABLE status w1th1n 48 hours. In. this condition, the MSIVs in the

‘other three steam 1ines must close to prevent the blowdown of more

than one SG following an SLB Upstream of an MSIV. Having more than
one MSCV. inoperable will not. increase the consequences of an SLB
upstream of an MSIV because only the MSCV associated with the faulted
SG needs to function to mitigate the failure of an MSIV associated
with any of the other SGs. Additionally, an inoperable MSCV does not

'f'affect the consequences of an SLB downstream of the MSIV.

<" The' 28 hour Completion Time is occeptcb1e because of the following:
V'all MSIVs are Operable, there is a Tow’ probability of the failure of
an MSIV dur1ng the 48 hour perlod that one or more MSCVs are

inoperable; and, there is a low probob111ty of an accident that would

require a closure of the MSCVs or MSIVs during this period.

"Bl BZandB3

!

If the MSCVs cannot be restored to OPERABLE status within 48 hours,

the unit must be placed in a MODE in which the LCO does not épply. To
-achieve this status, the unit must be placed in MODE 2 within 6: hours
and all MSIVs must be closed within 14 hours. The Completion Times

are ‘reasonable, based on ‘operating experience, to reach MODE 2 and to
close the MSIVs or complete a plant-cooldown-to-MODE 4 in an orderly
manner and without challenging unit systems.

'If an inoperable MSCVs- cannot be restored to OPERABLE status within

the- spec1f1ed Completion Time, then all MSIVs must be verified to be

closed on a periodic basis while the plant is in MODE 2 or 3. This is
necessary to ensure that the assumpticns in the safety analysis remain
- valid. The 7 day Completion Time is reasonable, based on engineering
- judgmenit, in view of MSIV status indications available in the control

room, and other administrative controls, to ensure that these valves
are in the closed position.

(continued)
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BASES

MSIVs and MSCVs
B 3.7.2

ACTIONS
(continued)

C.1

. With one MSIV inoperable in:MODE 1, action must be taken to restore
- -OPERABLE status within 48 hours. Some repairs:to the MSIV can be made
i~ with the uUnit hot.:'The 48 hour Completion Time is acceptable because

the four OPERABLE MSCVs prevent .the blowdown of more than one SG
following an SLB upstream of the MSIV even if more than one MSIV fails

-1 1+ to close. ~Additionally, ‘there is a low probability of the failure of
i " .an MSCV during:the*48 'hour ‘period thst the MSIV is inoperable; and,
there is a low probability.of an accident that would require a closure

of the MSIVs occurring during this time period.

. The 48 hour Completion Time is greater than that normally allowed for
- containment isolation valves because the MSIVs are valves that isolate
.. -aclosed system-penetrating containment. These valves differ from
.- most other containment isolation valves in that the closed system
prov1des an add1t10na1 means for conta1nment 1so1at1on

MR R LR

SRR AP I % SRR R A

If the MSIV cannot bé restored to OPERABLE status within 48 hours, the
unit must be placed in a MODE in which the LCO does not apply. To
achieve this status, the unit must be placed in MODE 2 within 6 hours

: .. and Condition E would be entered. The Compietion Times are
_ -~reasonable, based on operating experience, to reach MODE 2 and to
- close: the MSIVs in:an order1y manner and w1thout chal]eng1ng unit
-:,systems o R Ee Coe e

. .. Condition E is: mod1f1ed by a. Note 1nd1cat1ng that separate Condition
‘;-xfentry 15 a]1owed for: each MSIV

it
. ¢ .
: '." s ”.!1 Y

(continued)
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MSIVs and MSCVs
B 3.7.2

ACTIONS

-the plant is outside of the analysis assumptions. The plant remains

1 and E 2 (continued)

. Since the MSIVs are required.to be OPERABLE in MODES 2 and 3, the
. inoperable MSIVs may either be restored to OPERABLE status or closed.
When closed, the MSIVs are already in the p051t1on required by the
-assumptlons in the safety ana]ys1s

,;The 8 hour Comp]et1on T1me 15 reasonab]e. based on operating

experience; to close the MS1Vs after.reaching MODE 2 or complete a

plant cooldown.to MODE 4 in an orderly manner and without challenging

unit systems.

.. For inoperable MSIVs that cannot be restored to OPERABLE status within
. the specified Completion Time, but are closed, the inoperable MSIVs
- must be verified on a. periodic basis to be closed. This is necessary
. . -.to ensure.that the assumptions in the safety.analysis remain valid.

- The 7 day Completion Time is reasonable, based on engineering

Jjudgment, in view of MSIV status indications available in the control
room, and other administrative controls, to ensure that these valves
are in the closed position.

:‘F..]'and'E,z‘ : .  R | u

If one‘MSiV‘is inoperable when one:or‘more MSCVs- are inoperable, then
more than one SG may blowdown following: an SLB upstream of an MSIV and

within the analysis assumptions for an SLB downstream of an MSIV
although the ability to tolerate the failure of a second MSIV is lost.
In this condition, all MSCVs must be restored to OPERABLE status or
all MSIVs must be restored to OPERABLE status within 8 hours.

The 8 hour Completion Time:is scceptable because of the low
probability of an accident .that would require:a closure of the MSCVs
or MSIVs during this time period. The 8 hour Completion Time is
greater than that normally allowed for containment isolation valves
because the MSIVs are valves that isolate a closed system penetrating

(continued) { ’
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BASES

MSIVs and MSCVs
P : o B 3.7.2

ACTIONS

'SURVEILLANCE REQUIREMENTS

F.1 and F.2 (contihued)

Containment. These valves differ from-most other containment
isolation valves in that the c105ed system provides an additional

‘means for conta1nment 1so1at1on

i

' [

'v-G 1 and G 2 : -'f? JE

If the MSIVs or MSCVs cannot be restored to OPERABLE status or are not
closed within the associated Completion Time, the unit must be placed
in"a MODE in which the LCO does not apply. To achieve this status,
the unit must be placed at least in MODE 3 within 6 hours, and in MODE
4 within 12 hours..‘The a]]owed Completion Times are reasonable, based
on operating experience, to reach the required unit conditions from

- MODE 2 cond1t1ons in, .an’ order]y manner and w1thout challenging unit
’ systems bl

R ST,
L. '

SR_3.7.2.1

This SR verifies that MSIV closure time is # 5.0 seconds on an actual
or simulated actuation signal. The MSIV closure time is assumed in

the accident and containment analyses. -This Surveillance is normally
performed upon returning the unit to operation following a refueling
outage. The MSIVs are not tested at power because even a part stroke
causes a turbine trip and valve closure. As the MSIVs are not tested

.. at power, they are:exempt from the ASME Code, Section XI (Ref. 5),
requirements during operation in MODE 1 or 2.

The Frequency is in accordance with the Inservice Testing Program.
The Frequency for valve closure time is based on the refueling cycle.
Operating experience has shown that these components usually pass the

. Surveillance when performed at this Frequency. Therefore, the

Frequency is acceptable from a reliability standpoint.

(continued)
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MSIVs and MSCVs
B 3.7.2

SURVEILLANCE REQUIREMENTS

{:_is

!
'

SR_3.7.2.1 (continued)

This test is conducted.in MODE 3 with the unit.at operating
temperature and pressure, as discussed in Reference 5. This SR is
modified by a Note that allows entry into and operation in MODE 3
prior to performing the SR. This allows a delay of testing until MODE
3, to establish conditions consistent with those under which the
acceptance criterion was generated.

SR 3.7.2.2.

Each MSCV must be inspected to ensure that it closes properly. This
ensures that the safety analysis assumptions are met. The Frequency
of this SR is based on Inservice Testing Progrém requirements and
corresponds to the expected refueling cycle.

REFERENCES

5. -ASME, Bo{1er’énd Pfessure Vessel- Code, Section XI.

1. FSAR, Section 10.2. o i

2. . FSAR, Section 6. ' \ }

3., FSAR, Section 14.

4. 10 CFR 50.67. S o |
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B 3.7 PLANT SYSTEMS

AFW System
B 3.7.5

B 3.7.5 Auxiliary Feedwater (AFW) System: i

BASES : -

PRI TR

s
Toeesr

'BACKGROUND "~

The AFW System autonat1ca11y supp11es feedwater to the steam

cenerators to remove decay heat from the Reactor Coolant System upon
the loss of norma1 feedwater supply. The AFW pumps take suction from

* the condensate’ storage ‘tank .(CST) (LCO 3.7.6) and pump to the steam
" generator secondary side via a connection to the main feedwater (MFW)

piping at a point outside containment. The steam generators function
as a heat sink for core decay heat. The heat Joad is dissipated by

- :ire]eas1ng steam to the .atmosphere from the steam generators via the
“-main steam safety va]ves (MSSVs) (LCO 3.7.1) or atmospheric dump
‘'valves (LCO 3.7.4)." “If ‘the main condenser is ‘available, steam may be

released via the steam bypass (High Pressure Steam Dump) valves and
recirculated to the CST ,

The AFW System consists of two motor driven AFW pumps and one steam
turbine driven’pump configured into three trains. FSAR Section 10.2
(Ref. 1) describes this configuration as two pumping Toops using two

) *jd]fferent types of. nnt1ve power to the pumps. One auxiliary feedwater
loop utilizes a° steam ‘turbine driven pump and the other utilizes two

motor driven pumps. ' Technical specifications describe this
configuration as three trains because each motor driven pump provides
100% of AFW flow capacity, and, depending on steam conditions, the
turbine driven pump capacity approaches 200% of the required capacity
for automatic'delivery of AFW to the steam generators, as assumed in
the accident ana]ys1s The 1imiting transient for the AFW System is

"loss of ‘main feedwater. ' For this event, the licensing analysis

credits 343 gpm delivered automatically to two steam generators and
the ‘minimum of an additional 343 gpm delivered to the other two steam
generators in 10 minutes. A near best estimate analysis has also been

" performed, ‘and ‘this demonstrated that acceptance criteria are

satisfied without essuming additional AFW flow in 10 minutes (Ref. 3).

~The pumps are equipped with independent recirculation lines to prevent
. pump operation against a closed system. Each motor driven AFW pump is

powered- from an “independent power supply and feeds two steam
generators. The steam turbine driven AFW pump receives steam from two
main steam 1ines upstream of the main steam isolation valves. Each of
the steam feed Tines will supply 100% of the requirements of the
turbine driven AFW pump.

(continued)
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AFW System

B 3.7.5
BASES
BACKGROUND The AFW System is capable of supplying feedwater to the steam
(continued) generators during normal unit startup, shutdown, and hot standby

conditions.

The turbine driven AFW pump supp]ies‘a common header capable of

feeding al1 steam generators.
be supplied by one of the two motor driven AFW pumps.

Each of the steam generators can also
Any of the

three pumps at full flow has sufficient capac1ty such that in the
case of complete loss of normal feedwater there is adequate time for
operator action to start a second motor driven AFW pump or to align
the turbine driven AFW pump to remove decay heat and cool the unit to

residual heat removal (RHR) entry conditions.
for diversity in motive power sources for the AFW System is met.

Thus, the requirement

The AFW System is des1gned to supp1y suff1c1ent water to the steam

- setpoint of the MSSVs.

" generator(s) to remove decay heat with steam generator pressure at the
‘Subsequently, the AFW System supplies

sufficient water to cool the unit to RHR entry conditions, with steam

'released through the ADVs.

The motor driven pumps are actUatéd by any'ohe.of the foliowing:

1)
2) ©

'

3)

4)

5).

6)

Low-Tow41eve]fin any steamigeneratof:

Loss_bf~VoTtagé (Non SI blackout) on 480 VAC bus 2A/3A (starts
AFW Pump 31) and loss of voltage (Non SI blackout) on 480 VAC

bus 6Al(starts,AFN Pump 33);
Safety‘Ihjéqtionxsignalz

Auto\trip of‘either main boi]er feed pump;
Manpé]_actuatioh from the Control Room; and

Manual actuation locally at the pump room.

The steam turbine driven ﬁQmp ts'actuated by any one of the following:

o

2)

Ld@ilow level in two of the fourlstéém generators;

Loss of voltage (Non SI blackout) on 480 VAC busses 2A/3A or 6A;

(continued)
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AFW System

‘ B3.7.5
BASES -
BACKGROUND 3) Manua] actuat1on from the Contro] Room; and
(continued) IIEE
' 4) Manua] actuat1on 1oca11y at the pump room.
The steam dr1ven AFw pump must be throttled manually in order to bring
 “the unit up to speed after a start signal. In addition, the steam
- .driven pump discharge’fiow.control valves must be manually opened as
: "’necessary to prov1de adequate auxiliary feedwater fiow.
_ The AFN System 1s d1scussed in the FSAR Sect1on 10 2 (Ref. 1).
APPLICABLE SAFETY ANALYSES AT A

Ty
v :

le
1

' The AFw System m1t1gates the consequences of any event with

Toss of normal feedwater 1 '

R

* The- des1gn bas1s of - the’AFw System is to supp]y water to the steam
~ ' generator to remove ‘decay heat and other residual heat by delivering

at least the minimum required flow rate to the steam generators at
pressures corresponding to the Towest stecm generator safety valve set

‘ fpressure p]us occumu1at1on o
Co fIn addltlon the AFN System must -supply enough makeup water to rep]ace
-steam ‘generator secondany jnventory lost as the unit cools to MODE 4

f'cond1t1ons Sufficient AFW System flow must 'also be available to
account for f]ow 1055es such as pump rec1rcu1at1on and line breaks.

The 11m1t1ng events that requ1re the AFN System are as follows:

: a.k' sma]] breok 1oss of coo]ant acc1dent

b. loss of AC sources; and

o c." 1oss of feedwater. '

: 1

i ‘The AFN turb1ne drwven pump actuates automat1ca11y when requ1red to
. *. ensure an ‘adequate feedwater supply to the steam generators is
- available during:loss of power. Power operated valves are provided

for each AFW Tine toAcontrb1 the"AFW flow to each steam generator.

. The AFW System satlsf1es the requ1rements of CrIterion 3 of 10 CFR

50.36.

(continued)
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' AFW System
B 3.7.5

LCO

This LCO provides assurance that the AFW.System will perform its
design safety function to mitigate the consequences of events that
could result in overpressurization of the:reactor coolant pressure
boundary. Three independent AFW pumps are required to be OPERABLE to
ensure the capability to maintain the plant in hot shutdown with a
loss of offsite power and a single failure. This is accomplished by
powering two of the pumps-from independent emergency buses. The third
AFW pump is powered by a steam driven turbine supplied with steam from
a source that is not isolated by closure of the MSIVs.

The AFW System is conf1gured 1nto three tra1ns The AFW System is
considered OPERABLE when the components and flow paths required to
provide redundant AFW flow to the steam generators are OPERABLE. This
requires that the two motor driven AFW pumps be OPERABLE, each
supplying AFW to two separate steam generators. The turbine driven
AFW pump is required to be OPERABLE with steam supplies from each of
two main steam lines upstream of the MSIVs, and shall be capable of
supplying AFW to all of .the steam generators. The piping, valves,
instrumentation, and controls in the requ1red flow paths also are
required to be OPERABLE

The LCO is modified by a Note. 1nd1cat1ng that one AFW train, which
includes a motor driven pump, is required to be OPERABLE in MODE 4.

The motor driven AFW pump required to be OPERABLE in Mode 4 must be
capable of supporting the SG(s) being credited as the redundant decay
heat removal path in accordance with LCO 3.4.6, RCS Loops - MODE 4.
This requirement. ensures the ability to maintain the required levél in
the SG(s) (and decay heat removalcapacity) during extended periods in
Mode 4 with or without. offsite power. Requiring only one OPERABLE AFW
pump is acceptable because of the reduced heat removal requirements
and short-period of time in MODE 4 during which the AFW is required
and the insufficient steam available in MODE 4 to power the turbine
driven AFW pump. :

APPLICABILITY

In MODES 1, 2, and 3, the AFW System is required to be OPERABLE in the
event that it is-called upon to function when the MFW is lost. In
addition, the AFW System. is required to supply enough makeup water to
replace the steam generator secondary inventory needed to achieve and
maintain MODE 4 conditions.

In MODE 4. a motor driven AFW pump may be needed to support heat
removal via the steam generators.

In MODE 5 or 6, the steam generators are not normally used for heat
removal, and the AFW System is not required.

(continued)
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A AFW System
7 - : B 3.7.5

ACTIONS

,,,,,

B

Al

If ‘one of the two’ steam supp11es to the turb1ne driven AFW train is

;;1noperab1e. action must be taken to restore OPERABLE status within 7
~‘days.” The 7 day Comp]et1on T1me is reasonab]e ‘based on the following
| reasons: o e

- ﬁ??l '
a. ‘The redundant - OPERABLE steam supp]y to the turbine driven AFW
pump.

x

b.  The ava11ab111ty of redundant OPERABLE ‘motor dr1ven AFW pumps;

_ and

" c. -f The Tow probab1]1ty of an event occurr1ng that requires the

'1noperab1e steam supp]y to the turb1ne dr1ven AFW pump.

The second Comp]et1on Time for Required Action A.1 establishes a 1imit

~ on the maximum time allowed for any combination of Conditions to be
'ihoperable dUring hny'tontinuous fai]ure to meet this LCO.

The 10 day Comp]et1on Time provides a limitation time allowed in this

”'specif1ed Condition ‘after discovery of failure to meet the LCO. This

- “1imit is considered reasonable for situations in which Conditions A
-and B are entered concurrent]y. The AND connector between 7 days and

' '10 days dictates that both Completion T1mes app1y simultaneously, and

the ‘more restrlct1ve must be met

.w“.. -

With one of the requ1red AFN tra1ns (pump or flow path) inoperable 1in

- 'MODE ‘1, 2, or 3 for 'reasons other than Cond1t1on A, action must be
" i."taken to restore OPERABLE status within 72 hours. This Condition
= 1nc1udes the loss of two'steam supply Tines to the turbine driven AFW
“pump.- The 72 hour’ Comp1et1on Time is reasoncb1e. based on redundant

‘capabilities afforded by*the AFW System, time needed for repairs, and
the Tow probability of a DBA occurring during this time period.

. The second Comp]et1on T1me for Requ1red Action B.1 establishes a limit
~‘on the max1mum t1ne a]]owed for, any comb1nat1on of Cond1t1ons to be

.:_1t

A (continued)
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AFW System
B 3.7.5

BASES - e ) |

ACTIONS B.1 (continued)

The 10 day Completion. Time provides a limitation time allowed in this
spec1f1ed Condition after discovery of failure to meet the LCO. This
limit is’ cons1dered reasonable for situations in which Conditions A
and B are entered concurrently. The AND connector between 72 hours
and 10 days dictates that both Completion Times apply simultaneously,
and the more restrictive must be met.

C.1 and C.2

When Required Action A.1 or B.1 cannot be completed within the
required Completion Time, or if two AFW trains are inoperable in MODE
1, 2, or 3, the unit must be placed in a MODE in which the LCO does
not apply. To.achieve this status, the unit must be placed in at
least MODE 3 within 6 hours, and in MODE 4 within 18 hours.

The a]]owed Comp]et1on Times are rea<onab1e. based on operating
experience, to reach the requ1red un1t cond1t10ns from full power
cond1t1ons in an order]y manner and without challenging unit systems.

~In MODE 4 w1th two AFW tra1ns 1noperab1e operation is allowed to
continue becau<e only one motor driven.pump AFW train is required in
accordance with the Note that modifies the LCO.. Although not
required,. the unit may continue to cool :down and initiate RHR.

| ,;_C_..,.

b.1

If all three AFW trains are inoperable in MODE 1, 2, or 3, the unit is ;

in a seriously degraded condition with no safety related means for :
'.conduct1ng a cooldown, and only Vimited means for conducting a

cooldown' with nonsafety related equipment. In such a condition, the

unit should not be perturbed by any ection, including a power change,

that might result in a trip. The seriousness of this condition

requires that'act1on be started 1nned1ate1yeto restore one AFW train

to OPERABLE status. , :

Required Action D.1 is modified by a Note indicating that all requ1red
MODE changes or power reductions are suspended until one AFW train is
restored to OPERABLE status.. In this case, LCO 3.0.3 is not
applicable because it could force the unit into a less safe condition.

(continued) Q

INDIAN POINT 3 B 3.7.5—-6 . Revision 2



9,

AFW System

S ‘ B ) . B3.7.5
BASES o
ACTIONS El

(continued)

In MODE 4, either the reactor coolant pumps or the RHR loops can be
used to provide forced circulation. This is addressed in LCO 3.4.6,
"RCS Loops—MODE 4." With one required AFW train inoperable, action
must be taken to.immediately restore the inoperable train to OPERABLE

~-status. The immediate Completion Time'is consistent with LCO 3.4.6.

smwuumeuwmmmm ewu LR
:SR3751‘*L55*W

 Verifying the correct a11gnment for manual “power operated, and
" automatic valves in’the’ AFW System water and steam supply flow paths .

prov1des a<surance‘that the proper flow paths will exist for AFW

-operation. - This’SR does not apply to valves that are locked, sealed,

or otherwise ‘secured- 1n position, since they are verified to be in the
correct position prior to locking, sealing, or securing. This SR also

- "does not’ app1y to valves: that cannot be 1nadvertent1y misaligned, such
“".as check valves. This-Surveillance does not require any testing or
““valve’ man1pu1at1on. rather,” it ‘involves verification that those valves

capable ‘of being m1spos1t1oned are in the ‘correct position.

~ The 31 day Frequency is based on engineering judgment, is consistent

with the procedural controls govern1ng valve operation, and ensures
correct va1ve pos1t1ons

LA S S i

"This SR is mod1f1ed by a Note that states the SR is not required in

MODE 4. 'Not:performing this SR in MODE 4 is acceptable for the

* following reasons: AFW: punps are typically operated intermittently to
“'keep the SGs.filled when in MODE 4, the decay heat load is low; an RHR
- loop is required to be‘OPERABLE as the primary method of ‘decay heat

** removal in‘Mode 4; and, the 'SG is required to be maintained at a level
"+ ‘that ‘ensures ‘a s1gnif1cant inventory is available as a heat sink

" before the AFW pump ‘is ‘required to refill the SG. These factors
" ensure that ‘a s1gn1ficant amount of time would be available to

complete any valve realignments needed to refill a SG when in Mode 4.

St gs : e

(continued)
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AFW System
B 3.7.5

SURVEILLANCE REQUIREMENTS

(continued)

SR-_3.7.5.2

,Verifyinj that each AFW pump'e deveioped head -at the flow test point
-is greater than or equal to the required developed head ensures that

AFW pump performance has not degraded during the cycle. Flow and
differential head are normal tests of centrifugal pump performance
required by Section XI of the ASME Code (Ref 2). Because it:is
undesirable to introduce cold AFW into the steam generators while they
are operating, this testing is performed on:recirculation flow. This
test confirms one point on the pump design curve and is indicative of
overall performance. - Such inservice tests confirm component
,OPERABILITY trend performance, and detect incipient failures by
indicating abnormal performance. Performance of inservice testing
discussed in the. ASME Code, Section XI (Ref..2) (only required at 3

. month intervals) sat1sf1es .this, requ1rement

This SR 15 modified by a Note 1nd1cat1ng that the SR should be

3ﬁdeferred until suitable. test conditions are established. This

deferra] is required because there is Jnsufficient steam pressure to l
perform the test when SG pressure is < 600 psig. R J
H

SR_3.7.5.3.
This SR verifies that AFW can be delivered to the appropriate steam

generator in the event of any:accident or transient that generates an
ESFAS, by demonstrating that each automatic valve in the flow path

iactuates to its correct pos1t1on on an actual or simulated actuation

signal. This Surveillance is not required for valves that are locked,
sealed, or otherwise secured in the required pos1t1on under
administrative. controls.: The 24 month Frequency is based on the need

. to_perform this Surveillance under the conditions that apply during a

unit outage (i.e., unit at less than or equal.to 97% power and in

~ preparation for main generator breaker opening with no plans to raise

power-between the time of: the surveillance and.breaker open) and the
potential for an unplanned transient if the Surveillance were
performed with the reactor at full power. The 24 month Frequency is
acceptable based on operating experience and the design reliability of
the equipment.

This SR is modified by a Note that states the SR is not required in
MODE 4. In MODE 4, the required AFW train is operated as necessary to
maintain SG water level.

{continued)
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BASES

AFW System
B 3.7.5

SURVEILLANCE REQUIREMENTS

" (continued)

SR _3.7.5.4

This SR verifies that the AFW pumps will start in the event of any
accident or transient that generates an ESFAS by demonstrating that
each AFW pump starts automatically on an actual or simulated actuation
signal in MODES 1, 2, and 3. In MODE 4, the required pump is operated
as necessary and the autostart function is not required. The 24 month
Frequency is based on the need to perform this Surveillance under the
conditions that apply during a unit outage and the potential for an
unplenned transient if the Surveillance were performed with the
reactor at power. -

" This SR is modified by two Notes. Note 1 indicates that the SR be

deferred until suitable test conditions are established. This
deferral allows the test to be performed at rated conditions. Note 2
states that the SR §s not required in MODE 4. In MODE 4, the required
pump is operated as necessary to maintain SG water level and the
autostart function is not required. In MODE 4, the heat removal
requirements would be Tess providing more time for operator action to
manually start the required AFW pump.

REFERENCES

1. FSAR,.Section 10.2.
2. ASME;_BoiTer and'Pressure Vessel Code, Section XI.

3.  Safety Evaluation Report (SER) for IP3 Amendment 225.
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CST
B 3.7.6

B 3.7 - PLANT SYSTEMS

B 3.7.6 Condensate Storage Tank (CST). . .
L et vt

BASES

BACKGROUND ; . ....--The CST: provides .a safety grade source of:water to the steam

generators for removing decay and sensible heat from the Reactor

. Coolant System (RCS). :The CST provides a passive flow of water, by
gravity, to the Auxiliary Feedwater (AFW) System (LCO 3.7.5). The
steam produced is released to the atmosphere by the main steam safety
valves or the atmospheric dump.-valves. The AFW steam driven pump
‘operates with a continuous recirculation to the CST. The motor driven -

"+ AFW pumps have recirculation controllers that recirculate flow to the
:;CST as necessary. to ma1nta1n a8 minimum requ1red AFw pump flow.

, when the main steam 1solat1on va]ves are open.,the preferred means of
heat removal is to discharge steam to the condenser by the nonsafety
grade path of the steam bypass (High Pressure Steam Dump) valves. The

~ condensed steam is returned-to the CST by the condensate pump. This

"has the advantage of conserv1ng condensate wh11e m1n1m1z1ng re]eases
to the env1ronment :

'&\_d) o Because the CST is a pr1nc1pa1 component . in removing residual heat -
.. .from the RCS, it is ‘designed to withstand earthquakes and other
. natural phenomena. “The CST is designed to.Seismic Class 1 to ensure
. ‘availability of the aux111ory feedwater supp]y Aux111ary feedwater
' j‘1s a]so avai]ab1e from c1ty water.

' The condensate makeup system connects the 600 000 gallon capacity
“condensate storagé tank to the main condenser. The condensate makeup
_system automat1ca1]y supplies makeup water from the CST to the

""condenser if there is’a low level in the condenser hotwell. Redundant,

" Category 1, 1solat1ng va]ves will close the condenser makeup when the

" condensate storage’ tank Jevel decreases to 360,000 gallons to reserve

‘the required volume of condensate available to the auxiliary feedwater
pumps sufficient to hold the plant at hot shutdown for 24 hours
following a trip at full power.

(\_{) ‘ e - . - (continued)
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B 3.7.6
BASES
BACKGROUND To ensure CST pressure is maintained within its design limits
while Timiting the amount of air in contact with the condensate, two

(continued)

Category I, 100% capacity breather valves are installed on the dome of
the CST.. CST venting is required for the CST to perform both its
normal and emergency function. The venting function can be met by
either of the CST breather va]ves or equ1va1ent venting capacity.

A descr1pt1on of the CST is found in the FSAR Sect1on 10.2 (Ref. 1).

APPLICABLE SAFETY ANALYSES

f The CST provides’ cooling water to remove decay heat and the minimum
© amount of water in the condensate storage tank is the amount needed to

maintain the plant for 24 hours at hot shutdown following a trip from
full power. When the condensate storage tank supply is exhausted,
city water will be used.

The CST satisfies Criteria 2 and 3 of‘10~CFR 50.36.

LCO

d
To satisfy accident analysis assUmpiions the CST must contain t
sufficient cooling water to remove decay heat whi]e in MODE 3 for 24

~hours’ fo]]ow1ng a reactor tr1p from 102% RTP.. In doing this, it must |
retain sufficient water to ensure adequate net positive suction head i

for the AFW pumps during cooling, as well as account for any losses | :
from the steam driven AFW pump turbine. When the condensate storage
tank supp]y is exhausted city water will be used.

The CST Tevel required is equivalent to a,total ‘volume of

292,200 gallons, which is based on holding the unit in MODE 3 for 24
hours. This basis is established in Reference 2. The CST total
volume includes allowances for instrument accuracy and the unuseable
volume in the CST.

(continued) \)
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B 3.7.6

BASES e
LCO The OPERABILITY of the CST i determined by maintaining the tank
(continued) Tevel at or above the minimum required level. CST venting and
: ‘ pressure re]1ef capab111ty are required for the CST to perform both
its normal and emergency function. The venting and pressure relief
functions are satisfied by e1ther of the CsT breather valves or
‘ equ1va1ent vent1ng capac1ty '
APPL]CABILiTY] .7In MODES 1, 2 and 3 and in MODE 4, when stecm generator is being
o relied upon for heat remova] the CST. 1s required to be OPERABLE.
In MODE 5 or 6, the CST is not requ1red because the AFW System is not
. required.
ACTIONS A.1 and A.2

B l'and B.2 ~ =~ *

If the CST is not OPERABLE .the OPERABILITY of the backup supply (city
water) .should be: ver1f1ed by administrative means immediately and once

"every 12 hours thereafter OPERABILITY of the backup auxiliary

feedwater supply ‘means that LCO 3.7.7, City Water, is met and includes

'ver1f1cat1on that the flow paths from city water to the AFW pumps are

OPERABLE The CST must ‘be restored to OPERABLE status within 7 days.
The “immediate Comp]et1on Time for verification of the OPERABILITY of

the backup water supply ensures that Cond1t1on B is entered

immediately. if both.the CST and City Water are inoperable. The 7 day
Completion Time for restoration of the CST is reasonable, based on an
OPERABLE backup water supply being available, and the 1ow probability
of an event occurring during-this time period requiring the CST.

[ : - ot
WL el N
PR S R

If the CST cannot be restored to OPERABLE status w1thin the associated
Completion Time, the unit must be placed in a MODE in which the LCO

does not apply.

{continued)
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CsT
B 3.7.6

ACTIONS

B.1 and B.2 (continued)

To achieve this status, the unit must be placed in at least MODE 3
within 6 hours, and in MODE 4, without reliance on the steam generator
for heat: removal, within 18 hours. The allowed Completion Times are

‘reasonable, bésed on operating experience, to reach the required unit

conditions from full power conditions in an orderly manner and without
challenging unit systems.

If Condition B is entered when both the CST and City Water are not

Operable, Conditions and Required Actions for LCO 3.7.5, Auxiliary
Feedwater System, may be appropriate.

SURVETLLANCE REQUIREMENTS

SR 3.7.6.1

‘Thls SR. ver1f1es that the CST contains the requ1red volume of cooling

water. The 12 hour Frequency is based on operating experience and the
need for operator ‘awareness of unit. evolutions that may affect the CST
1nventory between ‘checks. Also, the 12 hour Frequency is considered
adequate in view of other indications in the control room, including
alarms, to alert the operator to abnormal deviations in the CST level.

REFERENCES

1. FSAR, Section 10.2.

2.  WCAP - 16212P, Indian Point Nuclear Power Generating Unit No. 3
Stretch Power Uprate NSSS and BOP Licensing Report, June 2004.
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B 3.7 PLANT SYSTEMS

CCW System
B 3.7.8

e [N

B 3.7.8 Component Cooling Water (CCN)‘System :

BASES .

BACKGROUND® -

i fthe Hudson R1ver

.‘,.1.

~The Component Coo11ng Water (ch) System is a, c]osed -Toop cooling

system that prov1des coo]1ng water for systems and components

‘11mportant to safety ‘that “are Jocated in the Primary Auxiliary

-+ -Building, ‘the’ Fuel "Storage Building, and the Containment Building.

- The CCW System transfers its heat load to the Service Water System via
- CCW heat ‘exchangers. The Service Water System is a once through

cooling system that transfers 1ts heat 1oad to the ultimate heat sink,

The' ch System provides a heat sink for the remova] of process and
operating heat from safety related components during a Design Basis
Accident (DBA) or transient. During normal operation, the CCW System

- - also provides this function for various nonessent1a] components
- including the spent ‘fuel storzge pool. The CCW System serves as a

barrier to the- re]ease of radiozctive byproducts between potentially

‘radioactive systems and the Serv1ce Nater System. and thus to the
venv1ronment :

.'_:-1_;:;..“ . ) S

The CCW System consists of three pumps and two heat exchangers. These
components are divided into two independent, full capacity cooling
loops with each loop consisting of one pump and a heat exchanger. The
third CCW pump can be aligned to replace the pump in either loop.

Each of the three CCW pumps is powered from a separate safeguards
power tra1n , .

The CCW 1oops .are cross. connected during normal and emergency
operation;  however, ‘the cooling loads are divided between the two

.-"loops .so that each Toop is capable of supplying the necessary service '
© to 'support continued:containment sump and core recirculation following

a LOCA while supplying normal loads. Operating CCW loops cross-

"_connected allows use ‘of ‘either CCW heat exchanger to cool all normal

and post accident heat -1oads.” ‘Any service water system pump can be
used to support either or both CCW heat exchangers. Isolation valves
allow each loop to be isolated and operated as an independent
component cooling loop.

“(continued)
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CCW System

B 3.7.8
BASES
BACKGROUND This configuration facilitates detection of radioactivity
(continued) entering the loop for leak detection or isolation of a piping or

component failure during an event. A surge tank in each loop ensures
that sufficient net positive suction head is available.

CCW pumps continue to operate following a safety injection signal
without Toss of offsite power (LOOP); however, CCW pumps are stripped
and must be started as needed fo]10w1ng any event that includes a

_LOOP. Note that the CCW pumps are not re-started during the injection

phase; therefore, the water volume of the CCW system must act as a
heat sink during the injection phase when the CCW pumps are not
running, This is acceptab]e even though safety injection pump
bear1ngs are cooled by CCW because-the cooling water is circulated by
a booster pump directly connected to the injection pump motor shaft.
During the injection phase, the Recirculation Pumps are cooled by the
Auxiliary Component Cooling Water pumps wh1ch are not governed by
this LCO. :

;Additional inforhétion,qn=thé-desigﬁ'ahd,éberation of the system,
along with a-1ist of the components served, is presented in the FSAR,
‘Sectlon 9.3 (Ref. 1). The principal safety related function of the i

Residual Heat Removal (RHR) System. Th1s may be during a normal or

CCW System is the removal of decay heat, from the reactor via the :
post accident cooldown and shutdown. {

APPLICABLE SAFETY ANALYSES -

The design basis of the CCW System is for one CCW loop to remove the
post Toss of coolant accident (LOCA) heat load from the containment
sump during the recirculation phase. - Any one of the three CCW pumps

" in conjunction with any one of the two CCW heat exchangers is

sufficient to accommodate the normal and post accident heat load if
the CCW system is operated as two cross connected loops. Either CCW
pump in conjunction with either CCW heat exchanger or the third CCW
pump in conjunction with either associated CCW heat exchanger is
sufficient if the CCW loops are isolated.

(continued) &\_,)
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CCW System
B 3.7.8

APPLICABLE SAFETY ANALYSES ~(continued) ** "<

The CCW System a1so functions to cool the unit from RHR entry
conditions (T<350°F) to Mode 5 (T<200°F) during normal and post
accident operations. The time required to cool from 350°F to 200°F is

@' function of the number "of ‘CCW, SWS and RHR trains operating. As

presented in UFSAR, Section 9, two trains of pumps and heat exchangers

- are usually used 'to remove residual and sensible heat during normal
"plant cool- down.'Ulf one train of pumps and/or heat exchangers is not

operable, safety operat1on is governed by Technical Specifications and
safe shutdown of the p1ant is not affected; however, the time for

. cool-down is extended.” One CCW train is’ sufficient to remove decay

heat ‘during subsequent opérations with T<200°F. The above conditions
gssume a maximum service water temperature of 95°F occurring

simultaneously with the maximum heat loads on the system.

"Because the compdnént7coo1ing pumps d0'not‘run:dnring‘the injection

phase if the event is accompanied by a loss of offsite power, the

~ water volume of the CCW system is used as.a heat sink. . This heat load

causes a temperature rise of approximately 7 OF per hour in the

. component cooling water with no credit taken for ‘the water volume in
~: :the surge tank. With'a 'minimum initial CCW temperature of 110 OF at
~:..-the start of ‘the accident; 6 hours-are available before the cooling

water temperature reaches 150 9F; ‘10 hours is available before reaching
180 OF. Evaluations of the heat removal capab111ty of the CCW system
are contained-in’ References 2 and 3.

' . " .TR -

The CCW System is des1gned to perform 1ts funct1on with a single

- failure of any active component assuming a loss of offsite power. .

The CCW System satisfies Criterion 3 of 10 CFR 50.36.

T
el
.

W0

i i "i“""‘- :

, ‘;:The CCW 1oops are 1ndependent of each other to the degree that each
... has. separate ‘controls”and power supplies and the ‘operation of one does

not depend on the other.>"In the event of a DBA, one CCW loop is
required to provide the minimum heat removal capability assumed in the

; . safety analysis for the 'systems to which it supplies cooling water.
.~ To ensure this .requirement is met, two .loops.of CCW must be OPERABLE.

At least one CCW Toop will operate during the recirculation phase
assuming the worst case single active failure occurs coincident with a

loss of offsite power.

(continued)
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CCW System
‘B 3.7.8

BASES

LCO A CCW Toop consists of any of the three CCW pumps in conjunction sz:p
(continued) with a CCW heat exchanger. :

A CCw_loop is considered OPERABLE when:.
3. The bump'aﬁd assdciated sdrge tank are OPERABLE: and

b.  The assdcieted'piping. valves, heat exchanger and
instrumentation and controls. required to perform the safety
related funct1on are OPERABLE.

The- 1solat1dn of CCW from components or systems may render those
components or systems 1noperab1e but dees- not affect the OPERABILITY
of the CCW System. .

Note that the auxi]iary componeht cdolihg water pumps support the
Containment Recirculation pumps on]y and.are governed by LCO 3.5.2,
ECCS - Operat1ng

APPLICABILITY . In MODES 1, 2, 3, and. 4, the CCW System is a normally operating
. system, which must be: prepared to perform its post accident safety -
functions, primarily RCS heat removal, which is achieved by cooling g d
the RHR heat exchanger : '\\‘:’
|
In MODE 5 or 6 the OPERABILITY requ1rements of the CCW System are
determined by the systems it supports

ACTIONS A;l

Required Act1on A.l is mod1f1ed by a Note 1nd1cating that the

applicable Conditions and Required Actions of LCO 3.4.6, "RCS Loops—

MODE- 4," be entered.if an inoperable CCW Toop results in an inoperable
~. RHR loop. -This is an exception to LCO 3.0.6 and ensures the proper
.actions are taken for these components

If one CCW Joop is 1noperab1e. action must be taken to restore
OPERABLE status within 72 hours. In this Condition, the

(continued) ‘\~;)

INDIAN POINT 3 B 3.7.8-4 Revision 1




O

0O

C

CCW System

- B 3.7.8
_-BASES . B
ACTIONS A.1 (continued) o
remaining OPERABLE oW 1oop is adequate to perform the heat removal
~ function. - The-72 hour ‘Completion Time is reasonable, based on the
* *“redundant ‘capabilities “afforded by the OPERABLE loop, and the Tow
' probab111ty of a_DBA‘occurr1ngﬂdur1ng'thjs,per1od
B.1 and B.2 -
1f the CCW Toop cannot be restored to OPERABLE status within the
associated Completion Time, the unit must be placed in a MODE in which
the LCO does not apply. To achieve this status, the unit must be
: placed-in at lesst MODE 3 within 6 hours and in MODE 5 within 36
e " hours. The allowed Comp]et1on Times are reasonable, based on
: . operat1ng exper1ence. 'to-reach the required unit conditions from full
: . .- - power conditions-in’ an order]y manner and w1thout cha11eng1ng unit
‘ ' systems k .-r:{.’ )
SURVEILLANCE REOUIREMENTS R el
'xSR 3. 2. 81 Lopm e

AR K

This SR is mod1f1ed by a Note 1nd1cat1ng that the isolation of the CCW

flow to individual components may render those components inoperable
but does not affect the OPERABILITY of the CCW System

Verifying the correct a11gnment for manua] .power operated, and

~ automatic valves in the CCW flow path prov1des assurance that the
... "proper flow paths ex1st for CCW operation.. ‘This SR does not apply to
- valves 'that are 1ocked ‘sealed, or otherw1se secured in pos1t1on.
* "~ since these valves® are verified to be in 'the correct position prior to

locking, sea11ng. or secur1ng Va]ves located inside containment are

" . I considered to be iocked. - This SR also does not apply to valves that

cannot be inadvertently misaligned, such as check valves. This
Surveillance does not require any testing or valve manipulation;
rather, it involves verification that those valves capable of

...... (continued)
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CCW System
B 3.7.8

SURVEILLANCE REQUIREMENTS

SR_3.7.8.1 (continued)

being m1spos1t1oned are in the correct pos1t1on Valves that are
throttled are ver1f1ed by verification of requ1red flow.

"The 92 day Frequency is based on englneer1ng Judgment is consistent

with the procedural controls governing va]ve operation, and ensures
correct valve positions.

SR 3.7.8.2

Thié SR Varﬁfieslprdaér automatic opératidn of the CCW valves on an

‘actual or.simulated actuation signal. The CCW System is a normally
_operating system. that cannot be fully actuated as part of routine

testing during normal operation. This Surveillance is not required

‘for valves that are locked, sealed, or otherwise secured in the

required position under administrative controls. The 24 month
Frequency is based on the need to perform this Surveillance under the
conditions that apply during a unit outage and the potential for an
unplanned transient if the Surveillance were performed with the
reactor at power. Operating experience has shown that these
components usually pass the Surveillance when performed at the 24
month Frequency. Therefore, the Frequency is acceptable from a
reliability standpoint.

SR 3.7.8.3

This SR ver1f1es proper automat1c operat1on of the CCW pumps on an

~ actual or simulated actuat1on signal. The CCW System is a normally

operat1ng system that cannot be fully actuated as part of routine

‘testing.during normal- operation. The 24 month Frequency is based on
the need to perform this Surveillance under the conditions that apply

during a unit outage and the potential for an unplanned transient if

(continued)
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CCW System
B 3.7.8

BASES

SURVEILLANCE REQUIREMENTS
SR_3.7.8.3 (continued)

the Surveillance were performed with the reactor at power. Operating
‘experience has shown that these components usually pass the
Surveillance when performed at the 24 month Frequency. Therefore, the
Frequency is acceptable from a relizbility standpoint.

REFERENCES 1.  FSAR, Section 9.3.
2. FSAR, Section 6.2,

3. WCAP-12313, "Safety Evaluation for an Ultimate Heat Sink
Temperature Increased to 95 OF at 1P-3."

U
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B 3.7 PLANT SYSTEMS

B 3.7.9.- Service Water System-(SWS) ".wit =i i

BASES

BACKGROUND  * =

* The SWS provides a heat sink for the removal of process and operating
heat from safety re1ated components during a Design Besis Accident
-(DBA) or transient: * Dur1ng normal operat1on and a normal shutdown,

the SWS also prov1des this’ function for various safety related and

" non- safety related components The safety\re]ated function is covered

' The SWS consists of two separate 100% capac1ty. safety related,

cooling water headers. Each header is supplied by three pumps and

- »includes the piping up to and including the isolation valves on

individual components cooled by the SW. Each of the 6 SWS pumps is

‘ equ1pped w1th rotary stra1ners and 1so1at1on va]ves

. SWS heat 1oads are- des1gnated 2s either ‘essential or nonessential.
' - The essential SWS heat-loads are those which must be supplied with

cooling water immediately in the event of ‘a LOCA and/or loss of
offsite power (LOOP). Examples of essential loads are the emergency
diesel generators -(EDGs), containment fan coo]er units (FCUs) and
control room air cond1t1on1ng system (CRACS). The nonessential SWS
heat ‘1oads are those which -are required only following the switch over
to the recirculation phase following a postulated LOCA. Exampies of

. nonessential 1oads are the component coo]1ng water (CCW) heat
4exchangers T :

The FCUs are: connected in para]le] to the’ essent1a1 SWS header.

Normal SWS flow to the FCUs is controlled by TCV-1103. Required ESFAS
flow to all five FCUs is initiated when either of the redundant SWS to
FCU ESFAS valves (TCV-1104 or TCV-1105) opens automatically.in
response to an ESFAS actuat1on s1gna1

The EDGs are: connected in para11e1 to the essent1a1 SWS header.

- Requ1red ESFAS flow to all three EDGs is initiated when either of the
- redundant SWS to:EDG:ESFAS ivalves (FCV-1176 ‘'or FCV-1176A) opens
‘automatically in response.to an ESFAS actuation which starts the EDGs.

ool
AN R P
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BACKGROUND The CRACS are connected in parallel to the essential SWS header.
(continued) Required ESFAS flow to both CRACS is provided continuously because the

redundant SWS to CRACS valves (TCV-1310/1311 and TCV-1312/1313) have
been modified to provide the required f]ow at all times.

Either of the two SWS headers can be aligned to supply the essential

. heat loads or. the nonessential SWS heat loads. Both the essential and

' nonessential SWS HEADERS are operated to support normal plant

operation and the plant response to accidents and transients. The SWS
PUMPS associated with.the SWS header designated as the essential
header will start automatically. The SWS pumps associated with the
SWS header designated as the nonessential header must be manually

. started when required following a LOCA.

The essential SWS heat loads can be cooled by any two of the three
service water pumps on the essential header.. .The nonessential SWS
, heat loads.can be cooled by any one, of. the three service water pumps
on the nonessential header. To ensure adequate flow to the essential
header, the essential and nonessential headers may be cross connected
only as necessary while swapping the essential SWS header with the non i

essent1a1 SWS header. ; J

: Service water pump suctions are located below the mean sea level in g
_the Hudson, River, the ultimate heat sink. This configuration ensures :
adequate submergence of the SWS pump suct1ons

.Add1t1ona1 informat1on about the design and operat1on of the SW, along
with a list of the components served, is presented in the FSAR,
Section 9.6, (Ref. 1). The principal safety related function of the
SWS.is the removal of decay heat from the reactor via the CCW System.

APPLICABLE SAFETY ANALYSES

The design basis of the SWS is as follows: post accident essential
SWS heat Toads can be cooled by any two of the three service water
pumps on the designated essential header; and, post accident
nonessential SWS heat loads can be cooled by any‘one of the three
service water pumps on the designated nonessential header. With the
minimum number of pumps operating, the essential and nonessential

(continued) \)
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APPL]CABLE SAFETY ANALYSES (cont1nued)

= coo] down 1s extended

&t

-headers of the sws have the requ1red capac1ty to remove core decay

heat following a:design basis LOCA as discussed in References 1, 2 and
3. -This prevents .the containment sump ‘fluid from increasing in

.. temperature during.the recirculation phase following a LOCA and
-, provides for-a gradual reduction in the ‘temperature of this fluid as
, it is supplied to:the Reactor Coolant System by the ECCS pumps. The
Service Water System was designed to fulfill required safety functions

while sustaining: !(a) ithe single failure of any active component used
during the injection phase of a postulated LOCA with or without a

“LOOP, :or (b) the:single failure of any active or passive component
~used during the 10ng§term recirculation phase with or without a LOOP.

LY

z‘.hThe,operating.hbdeezdffthe:IP3 SNS afe,ae‘follows: a) normal mode; b)

post-LOCA injection mode; and, ¢) post-LOCA recirculation mode. The
postulated failure conditions of the SWS must include consideration of

-the Timiting cese for each operat1ng mode of the system which are as
follows: ... . - ,-,, CoL

a. Loss of the 10 1nch turb1ne building service water supply header
during normal operat1on and a seismic event;

-'b. . Loss of .instrument:air, during the post-LOCA injection phase

concurrent with single active component failure.

.>C.. .loss-of a SWS:pump:on both the essential-and nonessential

- headers (resulting-from an EDG fa11ure) dur1ng the post-LOCA
- ‘recirculation’ phase. .o

- The SW,"in conJunct1on with the CCW System, also cools the unit from

residual heat -removal (RHR) entry conditions-to MODE 5 during normal -

. and post accident operations. The time required for this evolution is
.., - @ function of -CCW .and -RHR 'system flow, SWS:fiow and UHS temperature.
_: The design assumes-a maximum SWS-temperature of 95 OF occurring
-+ . simultaneously with maximum heat loads on the system (Ref. 3). As
. -presented -in UFSAR, Section 9, two trains of :pumps and heat exchangers

are usually used to remove residual and sensible heat during normal

- -plant .cool-down. - If-one:train or pumps and/or heat exchangers is not
operab1e safe operat1on :is governed by Technical Specifications and

safe shutdown of the plant s not affected however, the time for

”:The SWS satlsf1es Criter1on 3 of 10 CFR 50.36.

(continued)
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LCO

Three of the three SWS pumps associated with the SWS header designated
as the essential header; and, two of the three SWS pumps associated
with the SWS header designated as the nonessential header must be
OPERABLE to provide the required redundancy to ensure that the system
functions to remove post accident heat loads, while sustaining: (a)
the single failure of any active component used during the injection
phase of a postulated LOCA with or without a LOOP, or (b) the single

failure of any active or passive component used during the long-term

recirculation phase with or without a LOOP.

.An SWS header is cons1dered OPERABLE during MODES 1, 2, 3, and 4 when:

a. The requ1red number of pumps, cons1stent with the header’s
designation as the'essential or nonessent1a] header, are
OPERABLE and - ,

b; The essential and nohessentia] headers are isolated from each
other by at least one closed valve except as specified
by the NOTE to the ACTIONS;

c.  The eesocieted biping. valves, instrumentation and controls
requ1red to perform the safety re]ated function are OPERABLE.

The SWS to FCU va]ves (TCV-1104 or TCV-1105) and SWS to EDG valves
(FCV-1176 or FCV-1176A) are OPERABLE when they open automatically in
response to ESFAS actuation signal or are blocked open.

-Service water valves SWN-35-1 and SWN-35-2, at the CCWHX 31 and 32

outlets, are required to be opened no more than 27.5 and 27 degrees
open, respectively, for single pump runout protection during the re-
establishment of non-essential service water for long term
recirculation and non-SI Blackout for MODES 1 to 4. The exception to
this is during plant cool-down from 350 OF to Cold Shutdown (MODE 5)
where these valves may be opened without restriction provided that:

« Two non-essential service water"pumps'are operating,

+ the non-essential SW header Tow pressure alarm is
maintained clear, and

o the valves are restored to their 27.5 / 27 degrees open
positions should a reduction to single non-essential pump
“operation result.

(continued)
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LCO
(continued)

The latter is achieved by the implementation of administrative
controls to ensure that a dedicated Operator with direct communication
from the Control<Room takes manual action to restore the valves to
their prescribed position 1imits well within 2 hours. These
administrative controls also include procedural guidance and

. -restrictions, such ‘as not a]]ow1ng this conf1gurat1on with the headers
-‘u'be1ng swapped or: cross t1ed

APPLICABILITY

TPtk

~"In MODES 1.'2.”3.fend 4; the SWS ‘is a normally operating system that

is required to support the OPERABILITY of the equipment serviced by
the SWS and required.to be OPERABLE in these MODES. In MODES 5 and 6,

‘the OPERABILITY requ1rements of the SWS are deternnned by the systems

H

it supports

IO E NI A

ACTIONS -

j The ACTIONS are mod1f1ed by a Note that spec1f1es that LCO 3.0.3 is
“not applicable for 8. hours while swapping the essential SWS header

with the nonessential SWS header but only if 1C0 3.7.9 will be met
after the essential and non- essent1a1 header are swapped. This means

" that the essentia] and nonessent1a1 'SWS headers may be cross-connected

" for up to 8 hours’ during transfer of the designated essential SWS

" header to’ the” alternate SWS header. This is acceptable because the

“ transfer is performed 1nfrequent1y (i.e., approximately every 90 days)
‘and the Tow probabi1ity of an event wh1]e the headers are cross

connected

" AJdand'B.1 ¢ Y

P .
vt

- If ‘one of the,three’nequired SWS pumps on the essential SWS header is
inoperzble (i.e., Condition A), three Operable pumps must be restored

to the essential SWS header within 72 hours. Likewise, if one of the
two required SWS pumps on nonessential SWS header is inoperable (i.e.,

* :Condition B), the header must be restored so that there are two
-"Operob1e pumps for the nonessential SWS header within 72 hours. With
“one required SHS' pump 1noperab1e on either or both SWS headers, the

" remaining OPERABLE ‘SWS ‘pumps are adequate to perform the heat removal
-+ - function. However,’ ‘the ‘overall re11ab111ty is reduced because a

© 'single- fa11ure in an‘OPERABLE SWS pump could result in loss of SWS

-+ function. -The 72 ‘hour Completion Time is based on the redundant

capabilities afforded by the OPERABLE pump(s) in the same header, and
the Tow probability of a DBA occurring during this time period.

(continued)
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ACTIONS - C.1 and D.1 - \\-;)
(continued) .

Required ESFAS flow to all three EDGs is initiated when either of

the redundant SWS to EDG valves (FCV-1176 or FCV-1176A) opens
automatically in response to an ESFAS actuation which starts the
EDGs. Similarly, required ESFAS flow to all five FCUs is initiated
when either of the redundant SWS to FCU valves (TCV-1104 or TCV-1105)
opens automatically in response to an ESFAS actuation signal. The SWS
to FCU valves and SWS to EDG valves are OPERABLE when they open
automat1ca]1y in response to an ESFAS actuation signal or are blocked
open. .

If one of the redundant SWS to EDG va]ves is 1noperab1e a single
failure of the redundant valve could result in the failure of all
three EDGs shortly after the initiation of an event. If one of the
redundant SWS to FCU valves is inoperable, a single failure of the

. redundant valve could result in the failure of all five FCUs.

. Therefore, a Completion Time of 12 hours is established to restore the
required. redundancy.

A 12 hour Completion T1me is acceptable for the SWS to EDG valves

.because SWS to.the EDGs is still available and the low probability of .
an event with a loss of offsite power.during this period. A 12 hour - :
Completion Time. is acceptable for the SWS.to FCU valves because SWS to \ )
the FCUs is still available, the ava11abi11ty of Containment Spray,

and the Tow probability of an event during this period.

If.bbth SWS to EDG valves or both SWS to FCU valves are inoperable,
entry into.LCO 3.0.3 is required.

E.l

If the sws p1ping and valves are 1noperab1e for reasons other than
those 1isted in Conditions A, B, C or D, the SWS must be restored
‘within 12 hours.. This is necessary to ensure that repairs to affected
_portions of the SWS are completed in a timely manner. This Action
also ensures no unnecessary transients (i.e. plant shutdown) are
placed on the plant as a result of conditions in the SWS that may
challenge OPERABILITY but do not result in a loss of function.

(continued) ( )
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- ACTIONS

E.1 (continued)

A 12 hour Completion Time is acceptable for SWS piping and valves
other than those listed in'Conditions A, B, 'C, or D based on the low
probability of an event during this period. Additionally, the 12 hour
Completion Time allows the Operator to perform the evailuations and/or

" - actions necessary for restor1ng the SWS OPERABILITY This Action is
"in Tieu of the potential for decreased safety as'a result of diverting
- - the Operator's attent1on to the act1ons assoc1ated with taking the

‘“3’un1t to shutdown o

N
VoA
Lol s b —_— . . -

F 1 and F 2 uv§.;?:.=;.‘

If more than one requ1red SNS pump in e1ther the essent1a1 or the

nonessential header is inoperable; or, if the flow path associated

‘with either ‘header is not capable of perform1ng its safety function

(e.g., both SWS to EDG valves or both SWS to'FCU valves are
inoperable), then the unlt nust be p]aced 1n a MODE in which the LCO

R does not app]y

Add1t1ona11y. 1f an: SWS header cannot be restored to OPERABLE status
within the associated Completion Time, the unit must be piaced in a
MODE in which the LCO does not apply. = - v

. :To achieve the requiredLStatus; the unit must be placed in at least
7 MODE 3 within 6 hours‘and in MODE 5 within 36 hours. The allowed
" Completion Times:are:reasonable, based on operating experience, to

reach the required .unit conditions from full ‘power conditions in an
orderly manner'and‘withoqt challenging unit systems

SURVEILLANCE REOUIREMENTS | pe e
R 3780°

This SR is modified by a Note indicating that the isolation of the SKS
components or systems'may render those components inoperable, but does
not affect the OPERABILITY of the SW.

~ (continued)
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SURVEILLANCE REQUIREMENTS

SR _3.7.9.1 (cohtinded)

Verifying the Correct alignment for-manual, power operated, and

~ automatic valves in the SWS flow path provides assurance that the
proper flow paths exist for SWS operation. . This SR does not apply to
valves that.are locked,-sealed, or otherwise secured in position,
since they are verified to be in the correct position prior to being
locked, sealed, or secured. This SR does not require any testing or
valve manipulation; rather, it involves verification that those valves
capable of being mispositioned are in the correct position. This SR
does not apply to valves that cannot be inadvertently misaligned, such
as check valves.

For SWN-35-1 and SWN-35-2, see Bases LCO section for valve position
requirements below 350 OF.

The 92 day Frequency is based on engineering judgment, is consistent
with the procedural controls govern1ng valve operat1on. and ensures
correct valve pos1t1ons :

!

SR_3.7.9.2 . | o \)

~This SR verifies proper automatic operation-of the SWS valves on an
actual or simulated actuation signal.. The SWS is a normally operating
system. that cannot be fully actuated as part of normal testing. This '
~ Surveillance is not required for valves that are locked, sealed, or !
- otherwise secured in the required position urder administrative '
controls. The 24 month Frequency is based on the need to perform this
Surveillance under the conditions that apply during a unit outage and
the potential for an unplanned transient if the Surveillance were
performed with the reactor at power. Operating experience has shown
that these components usually pass the Surveillance when performed at
the 24 month Frequency. Therefore, the Frequency is acceptable from a
reliability standpoint.

(continued) \\_;)
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SURVETLLANCE REQUIREMENTS (continued)

SR _3.7.9.3

This SR verifies proper automatic operation of the SWS pumps on an
actual or simulated actuation signal. The SWS is a normally operating
system that cannot be fully actuated as part of normal testing during
normal operation.  The 24 month Frequency is bzsed on the need to
perform this Surveillance under the conditions that apply during a

unit outage and the potential for an unplanned transient if the
Surveillance were performed with the reactor at power. Operating
experience has shown that these components usually pass the A
Surveillance when :performed at the 24 month Frequency. Therefore, the
Frequency is acceptable from a reliability standpoint.

REFERENCES

1.  FSAR, Section 9.6.
2.  FSAR, Section 6.2.

3.  WCAP < 16212P, Indian Point Nuclear Fower Generating Unit No. 3
Stretch Power Uprate NSSS and BOP Licensing Report, June 2004.
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B 3.7 PLANT SYSTEMS
B 3.7.10 Ultimate Heat Sink (UHS)

BASES

BACKGROUND . j'The UHS prov1des a heat sink for process1ng and operating heat from
oo . safety related components during a transient or accident, as well as
during normal operation. "This is done by utilizing the Service Water
System (SWS) and the Component Cooling Water (CCW) System.

‘ 2;;The u1t1mate heat sink for 1P3'is the Hudson River. The UHS and
':_support1ng structures are capab]e of prov1d1ng sufficient cooling for
. th1rty days and are suff1c1ent to: .

(a) Support s1mu1taneous safe shutdown and cooldown of both operating
'nuclear_units at the Ind1an Point site and maintain them in a safe
" condition, and K

(b) In’ the event of an acc1dent in one un1t support requ1red response
- to that accident:and permit simultaneous safe shutdown and -
cooldown of the remaining unit and maintain them in a safe
shutdown condition

AKJ In the event of an’ accident in one un1t support required response to
' " that accident and permit: simultaneous safé shutdown and cooldown of
*"the rema1n1ng un1t and ma1nta1n them in a safe shutdown condition.

The ultimateé heat 'sink is capable of w1thstand1ng the effects of the
most severe natural phenomena associated with the Indian Point site,

. other site related events .and a single failure of man-made structural
features. '

- The two principal’funictions of the UHS are the dissipation of residual
... heat ‘after reactor’ shutdown, and d1<s1pat1on of res1dua1 heat after an
accident. :

APPLICABLE SAFETY ANALYSES o

The UHS is the sink for heat removed from the reactor core
‘following all accidents and anticipated operational ,
occurrences in which the unit is cooled down and placed on residual
heat removal (RHR) operation. Because IP3 uses the UHS as the

(continued)
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APPLICABLE SAFETY ANALYSES (continued)

normal heat sink for condenser cooling via the Circulating Water
System, unit operation at full power is its maximum heat load. Its
maximum post accident heat load occurs shortly after a design basis
loss of coolant accident (LOCA). Near this time, the unit switches.
from 1nJect1on to recirculation and the containment cooling systems
~ and containment recirculation system are requ1red to remove the core
decay heat

~ The operating limits are based on conservative heat transfer analyses
for the worst case LOCA. Reference 1 provides' the details of the
"assumptions used in the. analysis, which 1nc1ude worst expected
meteorological conditions, consérvative Uncertainties when calculating
decay heat, and worst case single active failure (e.g., single failure
of a manﬁade structure). The UHS meets Regu]atory Guide 1.27 (Ref.3),
which réquires a 30 day supply of cool1ng water in the UHS.

. The UHS satisfies Criterion 3 of 10 CFR 50736.‘

LCO The UHS is required to be OPERABLE and is considered OPERABLE if it \\_:)
contains water at or below the maximum temperature that weould allow '
the SWS to operate for at least 30 days following the design basis
LOCA without the loss of net positive suction head (NPSH), and without
exceeding the maximum design temperature of the equipment served by
the SWS.. To meet this condition, the UHS temperature must not exceed
95.0F, '

APPLICABILITY In MODES 1, 2, 3, and 4, the UHS is required to support the
OPERABILITY of the equipment serviced by the UHS and required to be
OPERABLE in these MODES. .

In MODE 5 or 6, the OPERABILITY requirements of the UHS are determined
by the systems it supports.

(continued) i\;:)
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ACTIONS

A.1 and A.2

If UHS temperature > 950F, or is inoperable for reasons other than
high temperature, the unit must be placed in a MODE in which the LCO
does not apply. To achieve this status, the unit must be placed in at
Teast MODE 3 within 7 hours and in MODE 5 within 37 hours.

The allowed Comp]etidn Times are reasonable, based on operating
experience, to reach the required unit conditions from full power
conditions in an orderly manner and without challenging unit systems.

SURVEILLANCE REOUIREMENTS

SR_3.7.10.1

This SR verifies that the SWS is available to cool the CCW System to
at least its maximum design temperature with the maximum accident or
normal design heat loads for 30 days following a Design Basis
Accident. The 24 hour Frequency is based on operating experience
related to trending of the parameter variations during the applicable
MODES. This SR verifies that the average water temperature of the UHS

is € 95EF. Requirements for UHS monitoring instrumentation are

governed by the Technical Requirements Manual (Ref. 4).

REFERENCES

1. FSAR, Section 9.6.

2. WCAP - 16212P.\Ihdian Point Nuclear Power Generating Unit No. 3
Stretch Power Uprate NSSS and BOP Licensing Report, June 2004.

3.  Regulatory Guide 1.27.

4, 1IP3 Technica17Requirements Manual.
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B 3.7.13 Fue] Storage Bu11d1ng Emergency Vent11at1on System (FSBEVS)

a"tu.;ﬁ

[
Voo

BASES

 BACKGROUND

S

“The FSBEVS f11ters airborne radioactive part1cu1ates from the area of

the fuel pool fo]]ow1ng a fuel handling accident. The FSBEVS,

" conjunction with® other norma]]y operating systems, also prov1des
* “environmental’ contro] of temperature and- hum1d1ty in the fue] storage
'_;bu11d1ng HEA

L)

" The' Fuel Storage Bu11d1ng (FSB) vent11at1on system maintains

environmental conditions in the bu11d1ng enclosing. the spent fuel pit

- and cons1sts of the fo]]ow1ng

2T

Two FSB air temper1ng units, -each cons1st1ng of: a steam heating
© coil, ,a supp]y fan. and an- 1so1at1on damper.

' One FSB exhaust fan and assoc1ated out]et damper;

One FSB exhaust fi]trat1on unit consisting of roughing, HEPA,
and charcoal filters which includes the pneumatically operated
- inlet and outlet dampers for the carbon filter and manually
. operated dcmpers that a11ow the carbon f11ter to be bypassed

‘-Inf]atab1e sea]s on man doors and truck door.

~ Area Rad1at1on Mon1tor (R 5) cons1st1ng of an extended range
‘area monitor used to' measure the’ area rad1at1on fields of the
Fue] Storage Bu11d1ng. and '

- Ductwork dampers and 1nstrumentat1on needed to support system
'*operat1on. <

.'-,,3
B

' ?Dur1ng norma1 operat1on.~the FSB air temper1ng units and the FSB

exhaust fan operate, as necessary, to ventilate and, if necessary,
heat the FSB. Only one air tempering unit used to supply outside air
to the south end of the FSB and the FSB exhaust fan is used to exhaust

(continued)
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BASES
BACKGROUND air from the north end of the FSB through the roughing filters and
(continued) HEPA filters and is released to the environment via the plant vent.

FSB air flow is directed from radiologically clean to less clean areas
to prevent the spread of contamination. Additionally, the FSBEVS is
designed so that the exhaust fan capacity is greater than the supply
fan(s) capacity so that the FSB is normally maintained at a slight
negative pressure. This ensures that ventilation air leaving the FSB
passes through the filters and HEPA in the exhaust filtration unit and
is released to the environment via the plant vent. When not hand1ng
irradiated fuel in the FSB, the carbon filter in the exhaust
filtration unit is norma]]y bypassed to extend the life of the
charcoal. In this configuration, the manua]]y operated charcoal
filter bypass dampers are left open and the automatically operated
charcoa] filter face dampers (1n1et and outlet dampers) are closed.

During 1rrad1ated fuel hand11ng act1v1t1es in the FSB, the FSBEVS is
operated as described above except that the manually operated charcoal

filter bypass dampers are closed and the charcoal filter face dampers

(inlet and outlet dampers) are opened .In this configuration, the FSB

is still ma1nta1ned at a slight negative pressure but all FSB

ventilation exhaust is directed through the roughing filters, HEPA :
filters, and charcoal filters and is released to the environment via |
the plant vent. . \\;:)

Fo]]owfng ag'Area RadiatidﬁlMonitor.gR-Sz signal or manual actuation
to the emergency mode of operation, the ventilation supply fans stop

‘automatically and the associated ventilation supply dampers close ;

automatically. The charcoal filter face dampers (inlet and outlet
dampers) open automatically, if not already open. Additionally, the
rolling truck door. closes, if open, and the inflatable seals on the
man doors. and truck door are actuated. The FSB exhaust fan continues
to operate. With the FSB ventilation supply stopped and the FSB
boundary secured, the FSB exhaust fan is capable of maintaining the
FSB at a pressure £ -0.5 inches water gauge with respect to
atmospheric pressure with the exhaust flow rate < 20,000 cfm.
Ventilation dampers required to establish the boundary or flow path
(e.g., air tempering unit ventilation supply inlet dampers) will fail-

INDIAN POINT 3
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BASES B
BACKGROUND isafe tnto the requfred emergency mode position. Note that the
inflatable 'seals on man doors and ‘truck door are not required for

 {(continued)

ma1nta1n1ng the FSB at these requ1red post acc1dent conditions.

oA push button sw1tch adJacent to the °5' e]evat1on door leading to the

Fan House allows:the Fuel Storzge Building Exhaust Fan to be

- -momentarily shut down and air removed from the man door seal to allow
+.~the.door to be: opened for FSB: ingress or egress when in the emergency

mode of operation. The fan will automatically restart and the door is

:~,resea1ed after a preset t1me has e1ap<ed (approx1mate1y 30 seconds)

, E

. nThe FSBEVS is’ d1scussed 1n the FSAR, Sections 9. 5 and 14.2 (Refs. 1

and 2, respectively). °

APPLICABLE SAFETY ANALYSES . \.if;u*ifrﬁfrer

The FSBEVCS des1gn basis is estab11shed by the consequences of

.~ 'the 1imiting Design’ Basis Accident (DBA), which is a fuel
" handling accident:involving handling recently irradiated fuel.

The analysis for a fuel handling accident assumes that the FSB exhaust

. fan'can maintain the FSB at“a s1ight negative pressure (i.e., < -0.125
inches water 'gauge) with respect to atmospheric pressure with the

exhaust flow rate € 20,000:cfm. Under these conditions, all FSB
ventilation exhaust is assumed to be d1rected through the roughing

‘filters; HEPA f11ters -and charcoa] f11ters ‘and is released to the

environment via-the plant vent.” Th'lS ensures that offsite post
accident dose rates are within réquired 1imits. Due to radioactive
decay, FSBEVS is only required to isolate during fuel handling

. : -accidents .involving handling recently 1rrad1ated fuel (i.e., fuel that
~ has occupied part of aicritical reactor core within the previous 84
: hours) Th1s ana]ysis 1s descr1bed in Reference 2.

| The FSBEVS sat1sf1es Cr1ter1on 3 of 10 CFR 50 36.

AT

_ (continued)
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FSBEVS
B 3.7.13

BASES ' | \)

[}

LCO This LCO requires that the Fuel Storage Building Emergency Ventilation :

System is OPERABLE and the FSB boundary is intact. This ensures that

the required negative pressure is maintained in the FSB and FSB

ventilation exhaust is directed through the roughing filters, HEPA

filters, and charcoal filters and is released to the environment via

the plant vent. Failure of the FSBEVS or the FSB boundary could

result in the atmospheric release from the fuel storage building

exceeding the 10 CFR 50.67 (Ref. 3) limits in the event of a fuel

hand11ng accident 1nvo]v1ng handling recently irrad1ated fuel.

The FSBEVS is cons1dered OPERABLE when the individual components
necessary to control exposure in the fuel storage building are
OPERABLE. FSBEVS is considered OPERABLE when;its associated:

a. Exhaust fan is OPERABLE;

b. Roughing filter, HEPA filter and charcoal adsorber are not
excessively restricting flow, and are capable of performing
their filtration function;

c. Ductwork and démpers'are OPERABLE as needed to ensure air
circulation can be-maintained through the filter;

d. Ventilation supﬁ]y'fan trip function and ventilation supply |
isolation dampers closure function are OPERABLE or secured in
incident position; and

e. FSBEVS charcoa] f11ter bypass dampers are closed and leak !
tested

The inflatable sea]s on man doors and truck.door are not required for ;
maintaining the FSB at these required post accident conditions. :
Additionally, the FSBEVS is not rendered inoperable when the FSBEVS

exhaust fan is momentarily shut down and air removed from the door

seal to allow the door to be opened for FSB ingress or egress when in

the emergency mode of operation.

Requirements for the OPERABILITY of the Area Radiation Monitor (R-5)
and associated instrumentation that initiates the FSBEVS are addressed

in LCO 3.3.8, “Fuel Storage Building Emergency Ventilation System
Actuation Instrumentation.”

(continued) \.‘)
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FSBEVS

ACTIONS

B 3.7.13

BASES

LCO Requirements for Teak testing the FSBEVS charcoal filter bypass

(continued) dampers following c]psqre are governed by the ‘IP3 FSAR.
APPLICABILITY: . During movement ofEFetéht1y‘irradiated fuel in the fuel storage
: SR ‘building, the‘FSBEVS’js‘required to be OPERABLE to mitigate the
o consequences of'th?‘]jﬂﬁting fuel handling accident.
A.l

~ When the FSBEVS is 1noperab1e during movement of recently irradiated
Y fuel cssemb]1es in the fuel, storage building,.action must be taken to

- place the unit in ‘a cond1t1on in which the LCO -does not apply. Action
“must be taken 1nnediate1y to suspend movement of recently irradiated

- fuel assemblies in'the: fuel storage bu11d1ng . This does not .preciude
the novement of fue] to a safe pos1t1on

i g

SURVEILLANCE REQUIREMENTS

1T b
LS

SR 3.7.13.1
This SR requires per1od1c ver1f1cat1on that the FSBEVS charcoal filter

" bypass dampers are installed and leak tested. - This SR is ' performed
. by a visual ver1f1cation that the ‘bypass dampers:are installed and an
'+ administrative verification that requ1red leak testing was performed

following the’ 1ast installation of -the dampers. Requirements for leak

‘1"test1ng the FSBEVS 'charcoal filter bypass dampers following closure

are governed by the IP3 FSAR.

This SR is performed prior to movement of recently irradiated fuel
assemblies in the fuel storage building, and once per 92 days
thereafter. The 92 day Frequency is appropriate because the bypass
dempers are operated under administrative controls which provide a
high degree of assurance that the dampers will remain in the required
position. This Frequency has been shown to be acceptable through
operating experience.

(continued)
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FSBEVS
B 3.7.13

BASES \)

SURVEILLANCE REQUIREMENTS (continued)

SR_3.7.13.2

Standby systems should be checked periodically to ensure that they
function properly. As the environmental and normal operating
conditions on this system are not severe, testing the FSBEVS once
every. 31. days prov1des an adequate check on this system. Systems are

- operated for > 15 minutes to demonstrate the function of the system.
The 31 day Frequency is based on the known reliability of the
equipment.

SR _3.7.13.3

This SR verifies that the requ1red FSBEVS test1ng is performed in §
accordance’ with the Ventilation Filter Testing Program (VFTP). The

FSBEVS filter tests are in accordance with the applicable portions of
Regulatory Guide 1.52 (Ref. 4) as .specified in the VFTP. The VFTP

includes test1ng HEPA filter performance. charcoal adsorber 5
efficiency, minimum system flow rate, and the physical properties of '
the activated charcoal (general use and following specific

operations). Specific test frequencies and additional information are
discussed in detail in the VFTP. !

SR _3.7.13.

This SR verifies that the FSBEVS starts and operates on an actual or

‘simulated actuation'signal. The 92" day Frequency ensures that the SR

"is performed w1th1n a short time prior to a potential need for the :

FSBEVS and allows ‘the SR to be performed only-once prior to or during ‘
" a refueling outage. This SR Frequency is based on the demonstrated

reliability of the system.

(continued) \, ‘)
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FSBEVS
B 3.7.13

SURVEILLANCE REQUIREMENTS (continued)

SR_3.7.13.5

This SR verifies the integrity of the fuel storage building enclosure.
The ability of the fuel building to maintain negative pressure with
respect to potentially uncontaminated adjacent areas is periodically
tested to verify proper function of the FSBEVS. During the normal
mode of operation, the FSBEVS is designed to maintain a slight
negative pressure in the fuel storage building, to prevent unfiltered
LEAKAGE. This test verifies that the FSB exhaust fan can maintain the
FSB at a slight negative pressure (i.e., £ -0.125 inches water gauge)
with respect to atmospheric pressure with the exhaust flow rate <
20,000 cfm during a fuel handling accident. The Frequency of 24
months ‘is consistent with the guidance provided in NUREG-0800, Section

_ 6.5.1 (Ref. 5). -

REFERENCES

1. FSAR, Section 9.5.

2. - FSAR, Sectidniiq.z.- |

3. 10 CFRR50.67.° .

4, - Regulatory:Guide‘l.SZ (Rev. 2).

5.  NUREG-0800, Section 6.5.1, Rev. 2, July 1981.

. v,
i .
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Secondary Specific Activity

B 3.7.17
B 3.7 PLANT SYSTEMS
B 3.7.17 Secondary Specific Activity
BASES SR S S I T B
’BACKGROUND,A".if'f Activity in ‘the secondary coolant results from steam generator

" tube outleakage from the Reactor Coolant System (RCS). Under
steady ‘state conditions ‘the activity is primarily iodines with
relatively short half 1ives and, thus, indicates current

~ conditions. During transients, 1-131 spikes have been observed as
well es 1ncreased releases of some noble .gases. Other fission
product 1sotopes ‘as well as act1vated corrosion products in
i -1esser amounts may a]so be found in the secondary coo]ant
A 11m1t on secondary coolant specific act1v1ty dur1ng power
" operation minimizes re]eases to the environment because of normal -
‘operation, ant1cipated ‘operational occurrences, and accidents.

This 1imit is 1ower”than the activity value that might be expected
_ - ';from a 1 °gpm tube'leak '(LCO 3.4.13, "RCS Operational LEAKAGE") of
(::> ‘ ~ "7 ‘primary coolant at the 1imit ‘of 1. 0 pCi/gm (LCO 3.4.16, "RCS
AN ‘ S B+ Specific Activity"). The steam 1ine failure is assumed to result
: ;'1n the- re]ease 'of “‘the noble gas and 1od1ne act1v1ty contained in
the steam generator inventory. the feedwater. and the reactor
: ‘coo]ant LEAKAGE. *'Most of the 1od1ne 1sotopes have short half
“11ves .e., ﬁ 20 hours) , .

' 0perat1ng a unit at the a11owab1e limits ‘could result in a 2 hour
exclusion area boundary (EAB) or site boundary exposure of a small
fraction (i.e., 10%) of the 10 CFR 50.67 (Ref. 1) limits or the

" Timits estab11shed as the NRC staff approved 1icensing basis.

APPLICABLE SAFETY ANALYSES .'1]_1?i§*?f“f* :

’The acc1dent ana1ysis of the ma1n steam “Jine break (MSLB),
as discussed-in the FSAR, Chapter 14.2° (Ref. 2) assumes the
initial secondary coolant specific activity to have a radioactive
isotope concentration of 0.10 pCi/gm DOSE EQUIVALENT 1-131. This

.. (continued)

C
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Secondary Specific Activity i
B 3.7.17

APPLICABLE SAFETY ANALYSES (continued)

assumption is used in the analysis for determining the
radiological consequences of the postulated accident. The
accident analysis, based on this and other assumptions, shows that
the radiological. consequences of an MSLB do not exceed a small
fraction of the EAB (i.e., site boundary) limits (Ref. 1) for

l' whole body and thyroid dose rates{

" With the loss of offsite power. the. remaining stezm generators are

available for core decay heat dissipation by venting steam to the

" atmosphere through the MSSVs ‘and steam generator atmospheric dump

valves (ADVs). The Auxiliary Feedwater System supplies the
necessary makeup to the steam generators. Venting continues until
the reactor coolant temperature and pressure have decreased

’suff1c1ent1y for the Residual Heat Removal System to complete the

cooldown.

‘;In the eva1uation of. the radio]ogica] consequences of this {
accident, the activity released from the steam generator connected ;:::s

to the fa11ed steam line is assumed to be released directly to the

environment. The unaffected steam generator is assumed to ‘
discharge steam and any entra1ned activity through the MSSVs and !
ADVs during the event. Credit 15 taken in the analysis for i

.activity plateout or retention; however, the resultant

radiological consequences represent a conservative estimate of the
potential 1ntegrated dose due to the postu]ated steam line
fai]ure ,

Secondafy specific, activity 1imits satisfy Criterion 2 of 10 CFR
50.36.

LCO

As indicated in the Applicable Safety Analyses, the specific
activity of the secondary coolant is required to be < 0.10 pCi/gm
DOSE EQUIVALENT I-131 to limit the radiological consequences of a
Design Basis Accident (DBA) to a small fraction of the required
limit (Ref. 1).

(continued)
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Secondary Specific Activity
B 3.7.17

LCO

(continued)

rvMbnifoniné'tnemsneeifie'actfvity»of the secondary coolant ensures

that when secondary specific activity limits-‘are exceeded, -
appropriate actions are taken in a timely manner to place-the unit
in an operational MODE that would minimize the radiological
consequences of a DBA

“l

‘APPLICABILiTYv-i“ In MODES 1, 2, 3 and 4, the 11m1ts on secondany specific act1vity
i .. Zi v apply-due to the potent1a1 for secondary steam re]eases to the

; atnnsphere {‘: f;n,w.u

In MODES 5 and 6, the steam generators are not normally used for

heat removal. Both the RCS and steam generators are

" depressurized, and primary to secondary LEAKAGE is minimal.

Therefore, mon1tor1ng of secondary specific activity is not
required.

~ ACTIONS

A.l and A.2 _
DOSE EQUIVALENT 1-131 exceeding the allowable value in the
secondary coolant, is an indication of a problem in the RCS and

contributes to increased post accident doses. 1f the secondary
specific activity cannot be restored to within 1imits within the

~associated Completion Time, the unit must be placed in a MODE in

which the LCO does not apply. To achieve this status, the unit
must be placed in at least MODE 3 within 6 hours, and in MODE 5
within 36 hours. The'allowed Completion Times are reasonable,
based on operating-experience, ‘to reach the required unit
conditions from full power conditions in an orderly manner and
without challenging unit systems.

SURVEILLANCE REQUIREMENTS

SR_3.7.17.1
This SR verifies that the secondary specific activity is within

the 1imits of the accident analysis. A gamma isotopic analysis of
the secondary coolant, which determines DOSE EQUIVALENT I-131,

(continued)
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Secondary Specific Activity
B 3.7.17

SURVEILLANCE REQUIREMENTS

SR_3.7.17.1 (continued)

confirms the validity of fhe safety analysis assumptions as to the
source terms in post accident releases. It also serves to

-identify and trend any unusual isotopic concentrations that might

indicéte'changes in reactor coolant activity or LEAKAGE. The

31 day Frequency is based on the detection of increasing trends of
the level of DOSE EQUIVALENT 1-131, and allows for appropriate
action to be taken to maintain levels below the LCO limit.

REFERENCES

. 1. 10 CFR 50.67.

2. FSAR, Chapter 14.2.
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Containment Penetrations
B 3.9.3

J B 3.9 REFUELING OPERATIONS

B 3.9.3 Containment Penetrations

BASES IR

BACKGROUND” ‘.”“Dur1ng movement of recent]y 1rrad1ated fuel assemblies within
© % 7 containment, a reTease of fission product ‘radioactivity within
containment will be restr1cted from escaping to the environment when
‘the 'LCO requirements are met. In MODES 1, 2, 3, and 4, this is
"' “accomplished by maintaining containment OPERABLE as described in LCO
* 3.6.1, "Containment.” -In MODE 6, the potential for containment
" pressurization as a ‘Fesult of an accident is not Tikely; therefore,
" requirements to 1501ate the containment from the outside atmosphere
.~ ".can 'be less str1ngent ‘The 'LCO requirements are referred to as
“i"containment closure® rather than "containment OPERABILITY."
- " Containment’ closure means that all potential escape paths are closed,
:". except for the OPERABLE -Purge System Penetration. Since there is no
* potential for containment:pressurization, the Appendix J leakage
 criteria and tests are not requ1red

. : " The conta1nment serves to contain fission product radioactivity that
(\’;. . may be released from: the reactor core following an accident, such that
' offsite radiation exposures are maintained well within the
- requirements of 10 CFR 50.67, Accident Source Term Additionally, the
* containment prov1des radiation shielding from the fission products
that may be present™in the containment atmosphere following accident
conditions i
: The conta1nment equ1pment hatch wh1ch is part of the containment
" pressure boundary,: ‘provides ‘a ‘means for moving Targe equipment and
components into and-out- of containment. During movement of recently
* irradiated fuel assemblies within containment, the equipment hatch
© " must be held in:place by at least four bolts: ‘Good engineering
-7 . practice d1ctates that the boTts requ1red by th1s LCO be approx1nete1y
.2 "-equally spaced.

-+ In leu of ma1nta1n1ng ‘the equipment hatch in pTace for containment
" closure, a: temporary closure device may be used to maintain
"“conta1nment c105ure qor1ng movement of recentTy 1rrad1ated fuel

PR
e N

(::;/' - ‘ : . : (continued)
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Containment Penetrations
B 3.9.3

BACKGROUND
(continued)

assemblies within containment. The temporary closure device may -
provide penetrations for temporary services or personnel access. The
temporary closure device will be designed to withstand a seismic event
and designed to withstand a pressure which ensures containment
closure during refueling operations. The closure device will provide
the same level of protection as that of the equipment hatch for the
fuel handling accident involving handling recently irradiated fuel by
restricting direct air. flow from the conta1nment to the environment.

The containment air Tocks, which are also part of the containment
pressure boundary, prov1de a means for personnel access during MODES
1, 2,.3, and 4 unit operat1on in accordance with LCO 3.6.2,
"Containment Air Locks." Each. air Tock has a door at both ends. The
doors are normally interlocked to prevent simultaneous opening when

‘containment OPERABILITY is required.  During periods of unit shutdown

when containment closure is not requ1red the door interlock mechanism

" may be disabled, aliowing both doors of an air lock to remain open for

extended periods when frequent containment entry is necessary. During
movement of recently irradiated fuel assemblies within containment,
containment closure is required; therefore, the door interlock

- mechanism may remain disabled, but one air lock door must always

remain capable of be1ng closed.

The requ1remen£s for containment penetrét1on closure ensure that a
release of fission product radioactivity within.containment will be

, restr1cted to w1th1n regulatory limits.

The Containment Purge System consists of the 36 inch containment purge

. supply and exhaust ducts. - The supply system includes roughing
filters, heat1ng coi]s fan and a containment penetration with two
A butterf1y valves for isolation. The exhaust system includes a

containment penetration with two butterfly valves for isolation and
can be aligned to discharge to the atmosphere through the plant vent
efther directly or through the Containment Purge Filter System (i.e.,
a filter bank with roughing, HEPA and charcoal filters).

The Containment Purge System must be isolated when in Modes 1, 2, 3 or
4 in accordance with requirements established in LCO 3.6.3,

Containment Isolation Valves. In Modes-5 and 6, the Containment Purge
System may be used for containment ventilation. When aopen, the
Containment Purge System isolation valves are capable of closing in
response to the detection of high radiation levels in accordance with
requirements established in LCO 3.3.6, Containment Purge and Pressure
Relief Isolation Instrumentation (Ref. 1).

(continued)
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B 3.9.3

BACKGROUND

(continued) -

.- The Containment:Pressure Relief Line (i.e., Containment Vent) consists

of ‘a single 10-inch .containment vent liné that is used to handle

~ -normal-pressure.changes-in the Containment when in Modes 1, 2, 3 and 4
. ..(Ref. 1). - The Containment Pressure Relief Line is equipped with three

quick-closing butterfly type isolation valves, one inside and two

- -outside ‘the containment which isolate automatically in accordance with
- -requirements established in LCO 3.3.2, "Engineered Safety Feature

Actuation-System (ESFAS) Instrumentation”, and LCO 3.3.6, "Containment

.~ .- Purge System-and Pressure Relief Line Isolation Instrumentation.” The
.. Containment Pressure.Relief .Line discharges to the atmosphere via the
-~ Containment ‘Auxiliary Charcoal Filter System (1 e., a filter bank with
L roughtng. HEPA -and- charcoa] f1]ters) :

P
IJ i ‘. ."'

QiThe other contatnment penetrattons that prov1de direct access

from containment-atmosphere to outside atmosphere must be isolated on
at least one side or may be unisolated under administrative control.

. - . Isolation may be achieved by an OPERABLE automatic isolation valve, or
©... by a'manual. isolation .valve, blind flange, or equivalent. Equivalent

isolation methods must be approved and may include use of a material
that can provide a temporary, atmospheric pressure, ventilation

- barrier -for the other contatnment penetrettons during fuel movements.

APPL]CABLE SAFETY ANALYSES : 5-.m;'jfa Lo

Dur1ng movement of recent]y 1rrad1ated fuel assemblies within
containment, the most severe rad1o1og1ca1 consequences result from a

. ..~ fuel handling occ1dent 1nvo1v1ng handling recently irradiated fuel.
. i The fuel hand11ng accident 95 a postulated event that involves damage

to irradiated fuel ‘(Ref. 5)." Fuel hendling accidents, analyzed in
Reference 2, include dropping a single irradiated fuel assembly and

..handling tool or‘a heavy object onto other irradiated fuel assemblies.
. The relezse of.radioactivity from the containment following a fuel
- hand11ng acc1dent s 11mited by the fo]10w1ng

".1\ R

' a) The requtrements of LCO 3. 9 6 "Refue]tng Cavity Water Level;"

‘ :b)v. the mtntmum decay t1me of 84 hours prlor to moving irradiated

fue1 and s f -
' TS ' " )
c) ;A-the use of adm1n1strat1ve controls to ensure prompt closure of
any containment openings with direct access from the containment
atmosphere to the outside atmosphere.

LR

Containment penetrattons satisfy Criterion 3 of 10 CFR 50.36.

(cohtinued)
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|
|
%,

LCO

This LCO limits the consequences of a fuel handling accident involving

handling recently irradiated fuel in containment by 1imiting the

~ potential escape paths.for fission product radioactivity released

within containment. The LCO'requires any penetration providing direct
access from the containment atmosphere to the outside atmosphere to be
closed except for the OPERABLE containment purge system penetrations.
For the OPERABLE containment purge system penetrations, this LCO

~ensures that these penetrations are isolable by the Containment Purge

isolation instrumentation. .The containment personnel airlock doors

-and the personnel access door in the equipment hatch closure plate may

be open during movement of irradiated fuel provided that at least one
door in each opening is capable of being closed in the event of a fuel
handling accident. In addition, the LCO is modified by a Note
allowing penetration flow paths with direct access from the
containment atmosphere to the outside atmosphere to be unisolated
under administrative controls. ‘Administrative controls, consistent
with Appendix B of .Regulatory Guide 1.183 (Reference 3), are required
to assure that, in.the event of a: fuel handling accident inside
containment, at least one ‘door in each personnel access opening will
be clcsed following an evacuation of containment, and penetration flow
paths unisolated under administrative control will be promptly closed.
The administrative controls assure that:

1. appropriate personnel are eware of the open status of the doors
and penetration flow paths during movement of irradiated fuel
assemblies within contalnment and

| 2;‘ specified 1nd1v1dua]s are designated and readily available to

direct and. perform isolation of affected openings in the event of a
fuel handling accident, and '

3. any obstructions (e.g., cables and hoses) that would prevent rapid
closure of an open flow path can be quickly removed. Any cables or
hoses to be disconnected should not be supplying services that
support personnel safety (e.g., breathing air), and

4. during fuel handling operations and core alterations,
ventilation system and radiation monitor availability should be
assessed with the goal of minimizing the potential for radioactive
releases, following a potential accident, even further below that
provided by the natural decay that occurs following reactor
shutdown. :

(continued)
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LCO (continued)

The administrative controls must also be consistent with any pertinent
assumptions in the dose analysis for the fuel handling accident. Note

" - that the Indian P01nt 3 Final Safety Ana1y51s Report (Reference 2)

: ’spec1f1es " *No nnvement of irradiated fuel in the reactor is made

- until the- reactor has ‘been ‘subcritical for at least 84 hours.”

- Therefore, the FSAR prohibits ‘movement of any fue] that can be
- c1a551f1ed as’ recent]y 1rrad1ated LS

St

APPLICABILITY

The containment penetration requirements are applicable during
movement of recently irradiated fuel assemblies within containment

‘because this’ is when ‘there is'a potential for the T1imiting fuel

" - handling acc1dent “In’ 'MODES 1,2, 3, and 4, containment penetration

. acc1dent

requi rements are addressed by LCO 3.6.1. In MODES 5 -
and 6, when movement of recent]y irradiated fuel assemblies within

‘containment s ‘not’ being ‘conducted, the potential for the limiting

fuel handling’ acc1dent‘does not exist. Therefore, under these
conditions no Technica1 Spec1f1cation requirements are placed on

‘ containment penetration status

However, if personnel access doors or containment penetration flow
paths are unisolated during any movement of irradiated fuel assemblies
in containment, administrative controls are established to ensure
prompt c105ure of these openinos 1n the event of a fuel handling

ACTIONS

N |>
o

O If ‘the containnent equipment hatch, air 1ocks -or any containment
_penetration that prov1des direct access from the ‘containment

atmosphere to the ‘outside atmosphere is not in the required status,

' “including the Containment Purge system jsolation instrumentation not

capable of 'automatic actuation when the purge and exhaust valves are
open, the unit must be placed in a-condition where the isolation
function is not needed. This is accomplished by immediately
suspending the movement of recently irradiated fuel assemblies within

‘containment. Performance of these actions shall not preclude

completion of movement of a component to & safe position.

(continued)
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SURVETLLANCE REQUIREMENTS

SR_3.9.3.1

This Survei]lance demonstrates that each of the containment
penetrations is either. closed’ or capable of.being closed under
administrative control. . The Surveillance on the open purge and
exhaust valves w111 demonstrate that the valves are not blocked from
closing. Also the Surve111ance will demonstrate that each valve
operator has motive power, which will ensure that each valve is
capable of being closed by an OPERABLE automatic containment purge and
exhaust iso]atipp signal.

The Surveillance is performed within 7 days of movement of recently
irradiated fuel assemblies within containment. The Surveillance
interval is selected to be commensurate with the 84-hour decay time
that defines recently irradiated fuel. A surveillance before the

‘start of refueling operations will.not- have to be repeated during the

applicable period for this LCO. 'As:such, this Surveillance ensures
that a postulated fuel handling accident that releases fission product
radicactivity within the containment will not result in a release of
fission product radicactivity to the environment.

SR_3.9.3.2

This Surveillance demonstrates that each containment purge and exhaust
valve actuates to its isolation position on an actual or simulated
high radiation signal. The 92-day Frequency ensures that this SR is
performed prior to this function being required and periodically
thereafter. In LCO 3.3.6, the Containment Purge system isolation
instrumentation requires a CHANNEL CHECK every 12 hours and a COT
every 92 days to ensure the channel OPERABILITY during refueling
operations. Every 24 months a CHANNEL CALIBRATION is performed. SR
3.6.3.5 demonstrates that the isolation time of each valve is in

‘accordance with the Inservice Testing Program requirements.

(continued)
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Containment Penetrations
B 3.9.3

(\_:) BASES

SURVEILLANCE REQUIREMENTS
SR_3.9.3.2 (continued)

These Surveillances performed during MODE 6 will ensure that the
valves are capable of closing after a postulated fuel handling
accident to limit a release of fission product radioactivity from the
containment. ’

REFERENCES " 1. FSAR, Section's.3.
2. FSAR, Section 14.2.

3. Regulatory Guide 1.183, “Alternative Radiological Source Terms
for Evaluating Design Basis Accidents at Nuc1ear Power
Reactors R Ju]y 2000 :

4. 10 CFR 50 Append1x A “Genera] Design Criteria”™, Criterion 19,

(\./) Control Room. -

5. Safety Evaluation Report (SER) for 1P3 Amendment 224.
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