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U. S. Nuclear Regulatory Commission
Attn: Document Control Desk
Washington, DC 20555-0001

Seabrook Station
License Amendment Request 06-02

"Application for Technical Specification Improvement Regarding Steam Generaitor
Integrity Using the Consolidated Line Item Improvement Process"

In accordance with the provisions of Section 50.90 of Title 10 of the Code of Federal
Regulations (10 CFR), FPL Energy Seabrook, LLC (FPL Energy Seabrook) is submitting
License Amendment Request (LAR) 06-02 for an amendment to the technical specifications (TS)
for Seabrook Station.

The proposed amendment would revise the TS requirements related to steam generator tube
integrity. The change is consistent with NRC-approved Revision 4 to Technical Specification
Task Force (TSTF) Standard Technical Specification Change Traveler, TSTF-449, "Steam
Generator Tube Integrity." The availability of this TS improvement was announced in the
Federal Register on May 6, 2005 (70 FR 24126) as part of the consolidated line item
improvement process (CLIIP).

The enclosure contains FPL Energy Seabrook's evaluation of the proposed change, including a
description of the proposed change and confirmation of applicability. Attachment 1 provides a
mark-up of the technical specification (TS) pages showing the proposed changes, and
Attachment 2 contains markups showing proposed changes to the TS bases. The retyped TS
pages wvill be provided at a later date upon request from the NRC.

A copy of this letter and the enclosed LAR have been forwarded to the New Hampshire State
Liaison Officer pursuant to 10 CFR 50.91(b). The Station Operation Review Committee and the
Company Nuclear Review Board have reviewed this LAR.

FPL Energy Seabrook requests NRC Staff review and approval of LAR 06-02 with issuance of a
license amendment by March 30, 2007 and implementation of the amendment within 90 days.
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Should you have any questions regarding this letter, please contact Mr. James M. Peschel,
Regulatory Programs Manager, at (603) 773-7194.

Very truly yours,

FPL Energy Seabrook, LLC.

A.& Z _
Gene F. St. Pierre
Site Vice President

Enclosures:
Notarized Affidavit
FPL Energy Seabrook's Evaluation of the Proposed Change

Attachments:
1. Proposed Technical Specification Changes (markup)
2. Proposed Technical Specification Bases Changes (markup)

cc: S. J. Collins, NRC Region I Administrator
G. E. Miller, NRC Project Manager, Project Directorate I-2
G.T. Dentel, NRC Senior Resident Inspector

Mr. Bruce G. Cheney, ENP, Director, Division of Emergency Services
N.H. Department of Safety
Division of Emergency Services, Communications, and Management
Bureau. of Emergency Management
33 Hazen Drive
Concord, NH 03305



FPL Energy
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The following information is enclosed in support of this License Amendment Request:
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Enclosure
Attachment I
Attachment 2

FPL Energy Seabrook's Evaluation of the Proposed Change
Proposed Technical Specification Changes (markup)
Proposed Technical Specification Bases Changes (markup)

I, Gene St. Pierre, Site Vice President of FPL Energy Seabrook, LLC hereby affirm
that the information and statements contained within this License Amendment
Request are based on facts and circumstances which are true and accurate to the
best of my knowledge and belief.

Sworn and Subscribed
before me this

' day of M ctc , 2006

Gene St. Pierre
ublic Site Vice President

-' .
_



FPL ENERGY SEABROOK'S EVALUATION

Subject: License Amendment Request 06-02, "Application for Technical Specification
Improvement Regarding Steam Generator Integrity Using the Consolidated Line
Item Improvement Process"

1.0 INTRODUCTION

2.0 PROPOSED CHANGE

3.0 BACKGROUND

4.0 REGULATORY REQUIREMENTS AND GUIDANCE

5.0 TECHNICAL ANALYSIS

6.0 REGULATORY ANALYSIS

7.0 NO SIGNIFICANT HAZARDS CONSIDERATION

8.0 ENVIRONMENTAL EVALUATION

9.0 PRECEDENT

10.0 REFERENCES



1.0 INTRODUCTION

The proposed license amendment (LAR) revises the requirements in the Technical
Specifications (TS) related to steam generator tube integrity. The changes are consistent
wit:h NRC approved Technical Specification Task Force (TSTF) Standard Technical
Specification Change Traveler, TSTF-449, "Steam Generator Tube Integrity," Revision
4. The availability of this technical specification improvement was announced in the
Federal Register on May 6, 2005 (70 FR 24126)] as part of the consolidated line item
improvement process (CLIIP).

2.0 DESCRIPTION OF PROPOSED AMENDMENT

Consistent with the NRC-approved Revision 4 of TSTF-449, the proposed TS changes
include:

* Revised TS definition of IDENTIFIED LEAKAGE
* Revised TS 3.4.6.2, "Reactor Coolant System Operational Leakage"
* Revised TS 3.4.5, "Steam Generator (SG) Tube Integrity"
* New TS 6.7.6.k, "Steam Generator (SG) Program"
* New TS 6.8.1.7, "Steam Generator Tube Inspection Report"

Proposed revisions to the TS Bases are also included in this application. As discussed in
the NRC's model safety evaluation, adoption of the revised TS Bases associated with
TSTF-449, Revision 4 is an integral part of implementing this TS improvement. The
changes to the affected TS Bases pages will be incorporated in accordance with the TS
Bases Control Program.

3.0 BACKGROUND

The background for this application is adequately addressed by the NRC Notice of
Availability published on May 6, 2005 (70 FR 24126), the NRC Notice for Comment
published on March 2, 2005 (70 FR 10298), and TSTF-449, Revision 4.

4.0 REGULATORY REQUIREMENTS AND GUIDANCE

The applicable regulatory requirements and guidance associated with this application are
adequately addressed by the NRC Notice of Availability published on May 6, 2005
(70 FR 24126), the NRC Notice for Comment published on March 2, 2005 (70 FR
10298), and TSTF-449, Revision 4.

5.0 TECHNICAL ANALYSIS

FPL, Energy Seabrook has reviewed the safety evaluation (SE) published on March 2,
2005 (70 FR10298) as part of the CLIIP Notice for Comment. This included the NRC
sta fs SE, the supporting information provided to support TSTF-449, and the changes
associated with Revision 4 to TSTF-449. FPL Energy Seabrook has concluded that the



justifications presented in the TSTF proposal and the SE prepared by the NRC staff are
applicable to Seabrook Station and justify this amendment for the incorporation of the
changes to the Seabrook Station TS.

6.0 REGULATORY ANALYSIS

A description of this proposed change and its relationship to applicable regulatory
requirements and guidance was provided in the NRC Notice of Availability published on
May 6, 2005 (70 FR 24126), the NRC Notice for Comment published on March 2, 2005
(70 FR 10298), and TSTF-449, Revision 4.

6.1 Verification and Commitments

The following information is provided to support the NRC staffs review of this
amendment application:

Plant Name Seabrook Station Unit 1

Steam Generator Models Westinghouse Model F

Effective Full Power Years 12.40 EFPY (through the end of refueling outage 1 0
(EFPY) of service for in April 2005)
currently installed SGs

Tubing Material Alloy 600TT

Number of tubes per SG 5626

Number and percentage of SG-A: 31, 0.55%
tubes plugged in each SG SG-B: 23, 0.4 1%

SG-C: 28, 0.50%
SG-D: 58, 0.89%

Number of tubes repaired in None
each SG

Degradation mechanism(s) 1. Anti-vibration Bar (AVB) wear
identified 2. Outside diameter stress corrosion cracking

(ODSCC)

Current primary to * Per SG: 500 gallons per day
secondary leakage limits * Total: 1.0 gallon per minute

. Leakage is evaluated at a density of 1.0 gm/cc
(cold liquid).



Approved Alternate Tube NONE
Repair Criteria

Approved SG Tube Repair NONE
Methods _

Performance criteria for * 1.0 gallon per minute total leakage
accident leakage * 500 gallons per day though any one SG

* The primary-to-secondary leak rate is based on
a density of 1.0 gm/cc (cold liquid).

7.0 NO SIGNIFICANT HAZARDS CONSIDERATION

FPI, Energy Seabrook has reviewed the proposed no significant hazards consideration
determination published on March 2, 2005 (70 FR 10298) as part of the CLIIP. FPL
Energy Seabrook has concluded that the proposed determination presented in the notice i;
applicable to Seabrook Station and the determination is hereby incorporated by reference
to satisfy the requirements of 10 CFR 50.91(a).

8.0 ENVIRONMENTAL EVALUATION

FPL Energy Seabrook has reviewed the environmental evaluation included in the model
SE published on March 2, 2005 (70 FR 10298) as part of the CLIIP. FPL Energy
Seabrook has concluded that the staffs findings presented in that evaluation are
applicable to Seabrook Station and the evaluation is hereby incorporated by reference for
this application.

9.0 PRECEDENT

This application is being made in accordance with the CLIIP. FPL Energy Seabrook is
not proposing significant variations or deviations from the TS changes described in
TSTF-449, Revision 4, or the NRC staff's model SE published on March 2, 2005 (70 FR
10298). However, this LAR also revises a Surveillance Requirement (SR) for TS 3.4.6.2.,
Reactor Coolant System Operational Leakage, to be consistent with NUREG-1431,
Improved Standard Technical Specifications (ISTS), revision 3. Current SR
4.4.6.2.1 .requires:

4.4.6.2.1 Reactor Coolant System leakages shall be demonstrated to be within
each of the above limits by:

d. Performance of a Reactor Coolant System water inventory balance within 12
hours after achieving steady-state operation* and at least once per 72 hours
thereafter during steady-state operation, except that not more than 96 hours
shall elapse between any two successive inventory balances; and



A footnote defines steady-state operation: "*Tavg being changed by less than
50F/hour."

With this proposed change, SR 4.4.6.2.1.d is revised to state:

d. Performance of a Reactor Coolant System water inventory balance at least once per
72 hours during steady-state operation, except that not more than 96 hours shall
elapse between any two successive inventory balances; (1) (2)

(1) Not applicable to primary to secondary leakage.

(2) Not required to be performed until 12 hours after establishment of steady state
operation.

This revision deletes the current footenote (*). Tavg changing at a rate less than 50F/hour
does not accurately define the steady-state conditions required for performing a RCS
water inventory balance. In lieu of the footnote, the proposed bases for this SR discuss
the steady-state operating conditions (stable temperature, power level, pressurizer and
makeup tank levels, makeup and letdown, and RCP seal injection and return flows) that
must exist to perform this surveillance. In addition, the proposed change clarifies the
frequency of this SR by adding footnote 2, which states the SR is not required to be
performed until 12 hours after establishing steady-state operation. The 12-hour
allowance provides sufficient time to collect and process all necessary data after stable
plant conditions are established. The proposed changes to SR 4.4.6.2.1.d are consistent
with ISTS SR 3.4.13.1 concerning the RCS water inventory balance.

10.0 REFERENCES

Federal Register Notices:

* Notice for Comment published on March 2, 2005 (70 CFR 10298)
* Notice of Availability published on May 6, 2005 (70 FR 24126)



Attachment 1

Proposed Technical Specification Change (mark-up)

Refer to the attached markup of the proposed changes to the Technical Specifications.
The attached markup reflects the currently issued version of the Technical Specifications.
At the time of submittal, the Technical Specifications were revised through Amendment
No. 106. Pending Technical Specifications or Technical Specification changes issued
subsequent to this submittal are not reflected in the enclosed markup.

Listed below are the license amendment requests that are awaiting NRC approval and
may impact the currently issued version of the Technical Specifications affected by thi s
LAPR.

LAR Title
Date

SubmittedFPL Energv Seabrook Letter

Measurement Uncertainty
05-04 Recapture Power Uprate

Limited Inspection of the Steam
05-08 Generator Tube Portion Within

the Tube Sheet

06-03 Amendment to the Technical
Specifications for Miscellaneous
Changes

SBK-L-05205

SBK-L-05185

SBK-L-06059

9-22-2005

9-29-2005

The following Technical Specifications are included in the attached markup:

Technical Specification

N/A

Title

Index

Page

Definitions Unidentified Leakage
Pressure Boundary Leakage
Steam GeneratorsTS 3/4.4.5

v
xiv
x
1-4
1-5
3/4 4-13
3/4 4-14
3/4 4-15
3/4 4-16
3/4 4-21
3/4 4-22
6-11
6-19

3/4 4-17
3/4 4-18
3/4 4-19

TS 3.4.6.2 Operational Leakage

TS 6.'7.6
TS 6.S

Procedures and Programs
Reporting Requirements



INDEX

LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS

SECTION PAGE

ITABLE 4.3-5 (THIS TABLE NUMBER IS NOT USED) ...................................................

Explosive Gas Monitoring Instrumentation.

TABLE 3.3-13 EXPLOSIVE GAS MONITORING INSTRUMENTATION,
TABLE 4.3-6 EXPLOSIVE GAS MONITORING INSTRUMENTATION

SURVEILLANCE REQUIREMENTS.

3/4.3.4 (THIS SPECIFICATION NUMBER IS NOT USED) .............................................

3/4.4 REACTOR COOLANT SYSTEM

3/4.4.1 REACTOR COOLANT LOOPS AND COOLANT CIRCULATION

Startup and Power Operation ..................................................................................
Hot Standby................................................................................................................
Hot Shutdown..............................................................................................................
Cold Shutdown - Loops Filled..................................................................................
Cold Shutdown - Loops Not Filled .........................................................................

3/4.4.2 SAFETY VALVES

3/4 3-5E8

3/4 3-60

3/4 3-61

3/4 3-64

3/4 3-67

314 4-1
3/4 4-2
3/4 4-4
3/4 4-6
3/4 4-7

Shutdown 3/4 4-8
Operating .3/4 4-9

3/4.4.3 PRESSURIZER..3/4 4-10................................................................................................................

3/4.4.4 RELIEF VALVES j,,,,,,,,. 3/4 4-11
3/4.4.5 STEAM GENERATO ,, -r11 r , , 3/4 4-13

fTABLI4 MINIYUU NUMBER OF STEAM GENERATORSIO BE
Lk INSRETED DU15ING-INSEVICE refTrN .... 3/4 )

TABLE 4.4 2 STEAM GENEVATORTUBE INSPECTION. ......................................

3/4.4.6 REACTOR COOLANT SYSTEM LEAKAGE

Leakage Detection Systems. ... ............................................................. ... 3/4 4-20
Operational Leakage..................................................................................... 3/4 4-21

TABLE 3.4-1 REACTOR COOLANT SYSTEM PRESSURE ISOLATION VALVES,, 3/4 4-24

3/4.4.7 (THIS SPECIFICATION NUMBER IS NOT USED),....................................... 3/4 4-25

TABLE 3-4.2 (THIS TABLE NUMBER IS NOT USED)....................................... 3/4 4-26

3/4.4.3 SPECIFIC ACTIVITY. 3/4 4-27

SEABROOK - UNIT 1 v Amendment No. if)



INDEX

6.0 ADMINISTRATIVE CONTROLS

SECTION PAGE

6.4 (THIS SPECIFICATION NUMBER IS NOT USED)............................................)

6.5 REPORTABLE EVENT ACTION I ..................................................................

6.6 SAFETY LIMIT VIOLATION..................................................................

6.7 PROCEDURES AND PROGRAMS ....................................................................

6-4 1

6-4 1

6-4 1

6-5 1

68 RFPORTINGM RFQUIREMFNTS

6.8.1 ROUTINE REPORTS .6-11 I

Startup Report ........................................ 6-1 1
Annual Reports ...... 6-1:2
Annual Radiological Environmental Operating Report ............................. 6-1:3
Annual Radioactive Effluent Release Report .................. 6-1:3
Monthly Operating Reports .6-1:3
CORE OPERATING LIMITS REPORT , , , , , 6-14

6.8.2 SPECIAL REPORTS .6-19 I

SEABROOK - UNIT 1 AlV Amendment No. 31, 67, 73, 88,104



INDEX

LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS

SECTION PAGE

3/4.12.2 (THIS SPECIFICATION NUMBER IS NOT USED) .................................. 3/4 12-3
3/4.12.3 (THIS SPECIFICATION NUMBER IS NOT USED).............................................. 3/4 12-5

3.0/4.0 BASES

3/4.0 APPLICABILITY.

3/4.1 REACTIVITY CONTROL SYSTEMS

3/4.1.1 BORATION CONTROL
3/4.1.2 BORATION SYSTEMS
3/4.1.:3 MOVABLE CONTROL ASSEMBLIES...................................................................

3/4.2 POWER DISTRIBUTION LIMITS...........................................................................

B 3,'4 0-1

B 3,'4 1-1
B 3,'4 1-3
B 3'4 1-4

I

B 3/4 2-1

3/4.2.1 AXIAL FLUX DIFFERENCE....................................................................................
3/4.2.2 and 3/4.2.3 HEAT FLUX HOT CHANNEL FACTOR AND NUCLEAR

ENTHALPY RISE HOT CHANNEL FACTOR
3/4.2.4 QUADRANT POWER TILT RATIO ..................
3/4.2.5 DNB PARAMETERS .........................................................................3/4. N R M E T ..................................................................................................

3/4.3 INSTRUMENTATION

B 314 2-1

B 3/4 2-2
B 314 2-3
B 314 2-4

3/4.3.1 and 3/4.3.2 REACTOR TRIP SYSTEM and ENGINEERED SAFETY
FEATURES ACTUATION SYSTEM INSTRUMENTATION

314.3.3 MONITORING INSTRUMENTATION.......3/4..:3 MONIORIG IN TRU ENTA ION.....................................................................
3/4.3.4 (THIS SPECIFICATION NUMBER IS NOT USED) .............................................

3/4.4 REACTOR COOLANT SYSTEM

B 314 3-1
B 314 3-3
B 3/4 3-6

3/4.4.-1
3/4.4.2
3/4.4.'3
3/4.4.4
314.4.5
3/4.4.6
3/4.4. 7
3/4.4.8
3/4.4.)

REACTOR COOLANT LOOPS AND COOLANT CIRCULATION
SAFETY VALVES.
PRESSURIZER.......................................................................................
RELIEF VALVES.
STEAM GENERATO,.
REACTOR COOLANT SYST M k A ........................................................
(THIS SPECIFICATION NUMBER IS NOT USED) .............................................
SPECIFIC ACTIVITY.................................................................................................
PRESSURE/TEMPERATURE LIMITS..................................................................

B 3/4 4-1
B 3/4 4-1
B 3/4 4-2
B 3/4 4-2
B 3/4 4-2
B 3/4 4-3
B3/44-5
B 3/4 4-5
B 314 4-7

FIGURE B 3/4.4-1 (THIS FIGURE NUMBER NOT USED) ................................. B 3/4 4-9
FIGURE B 3/4.4-2 (THIS FIGURE NUMBER NOT USED) ............................................. B 3/4 4-10

SEABROOK - UNIT 1 x Amendment No. 50,66,74, 8- 93
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DEFINITIONS

DOSE EQUIVALENT 1-131

1.12 DOSE EQUIVALENT 1-131 shall be that concentration of 1-131 (microCurie/gram) which
alone would produce the same TEDE dose as the quantity and isotopic mixture of 1-131, 1-132,
1-133, 1-134, and 1-135 actually present. The thyroid dose conversion factors used for this
calculation shall be those listed under inhalation in Federal Guidance Report No. 11 (FGR 11),
"Limiting Values of Radionuclide Intake and Air Concentration and Dose Conversion Factors
for Inhalation, Submersion and Ingestion," 1989.

E - AVERAGE DISINTEGRATION ENERGY

1.13 E shall be the average (weighted in proportion to the concentration of each radionuclide
in the sample) of the sum of the average beta and gamma energies per disintegration (MeV/d)
for the radionuclides in the sample with half-lives greater than 10 minutes.

ENGINEERED SAFETY FEATURES (ESF) RESPONSE TIME

1.14 The ESF RESPONSE TIME shall be that time interval from when the monitored
parameter exceeds its actuation setpoint at the channel sensor until the ESF equipment is
capable of performing its safety function (i.e., the valves travel to their required positions,
pump discharge pressures reach their required values, etc.). Times shall include diesel
generator starting and sequence loading delays where applicable. The response time may be
measured by means of any series of sequential, overlapping, or total steps so that the entire
response time is measured. In lieu of measurement, response time may be verified for
selected components provided that the components and methodology for verification have
been previously reviewed and approved by the NRC.

FREQUENCY NOTATION

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

GASEOUS RADWASTE TREATMENT SYSTEM

1.16 A GASEOUS RADWASTE TREATMENT SYSTEM shall be any system designed and
installed to reduce radioactive gaseous effluents by collecting Reactor Coolant System
offgases from the Reactor Coolant System and providing for delay or holdup for the purpose of
reducing the total radioactivity prior to release to the environment.

IDENTIFIED LEAKAGE

1.17 IDENTIFIED LEAKAGE shall be:

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

SEA13ROOK - UNIT 1 1-3 Amendment No. 7, 9,81, 100



DEF INITIONS

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

c. Reactor Coolant System leakage through a steam generator to the Secondaly
Coolant System.

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

MEMABER(S) OF THE PUBLIC
1.19 MEMBER(S) OF THE PUBLIC shall include all persons who are not occupationally
associated with the plant. This category does not include employees of the licensee, its
contractors, or vendors. Also excluded from this category are persons who enter the site to
service equipment or to make deliveries. This category does include persons who use
portions of the site for recreational, occupational, or other purposes not associated with the
plant.

OFFSITE DOSE CALCULATION MANUAL

1.20 The OFFSITE DOSE CALCULATION MANUAL (ODCM) shall contain the methodology
and parameters used in the calculation of offsite doses resulting from radioactive gaseous and
liquid effluents, in the calculation of gaseous and liquid effluent monitoring Alarm/Trip
Setpoints, and in the conduct of the Environmental Radiological Monitoring Program. The
ODCM shall also contain (1) the Radioactive Effluent Controls and Radiological Environmental
Monitoring Programs required by Section 6.7.6 and (2) descriptions of the information that
should be included in the Annual Radiological Environmental Operating and Annual
Radioactive Effluent Release Reports required by Specifications 6.8.1.3 and 6.8.1.4.

OPERABLE - OPERABILITY

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

OPERATIONAL MODE - MODE

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

SEAI3ROOK - UNIT 1 1-4 Amendment No. UT BD



DEFINITIONS

PHYSICS TESTS

1.23 PHYSICS TESTS shall be those tests performed to measure the fundamental
nuclear characteristics of the reactor core and related instrumentation: (1) described in
Chapter 14.0 of the FSAR, (2) authorized under the provisions of 10 CFR 50.59, or (3)
otherwise approved by the Commission.
PRESSURE BOUNDARY LEAKAGE

1.24 PRESSURE BOUNDARY LEAKAGE shall be leakage (excepttd i3B
(5tleakage) through a nonisolable fault in a Reactor Coolant System component body,
pipe wall, or vessel wall.

PROCESS CONTROL PROGRAM

1.25 The PROCESS CONTROL PROGRAM (PCP) shall contain the current formulas,
sampling, analyses, tests, and determinations to be made to ensure that processing and
packaging of solid radioactive wastes based on demonstrated processing of actual or
simulated wet solid wastes will be accomplished in such a way as to assure compliance
with 10 CFR Parts 20, 61, and 71, State Regulations, burial ground requirements, and
other; requirements governing the disposal of solid radioactive waste.

PURGE - PURGING

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

QUADRANT POWER TILT RATIO

1.27 QUADRANT POWER TILT RATIO shall be the ratio of the maximum upper excore
detector calibrated output to the average of the upper excore detector calibrated outputs,
or the ratio of the maximum lower excore detector calibrated output to the average of the
lower excore detector calibrated outputs, whichever is greater. With one excore detector
inoperable, the remaining three detectors shall be used for computing the average.
RATED THERMAL POWER
1.28 RATED THERMAL POWER shall be a total reactor core heat transfer rate to the
reaclor coolant of 3587 Mwt.
REACTOR TRIP SYSTEM (RTS) RESPONSE TIME

1.29 The RTS RESPONSE TIME shall be the time interval from when the monitored
parameter exceeds its RTS Trip Setpoint at the channel sensor until loss of stationary
gripper coil voltage. The response time may be measured by means of any series of
sequential, overlapping, or total steps so that the entire response time is measured. In
lieu of measurement, response time may be verified for selected components provided
that ihe components and methodology for verification have been previously reviewed and
approved by the NRC.

SEABROOK - UNIT 1 1-5 Amendment No. 7I, 9, 34, 66, 81, (r3



REACTOR COOLANT SYSTEM

23/4.4.5 STEAM GENERATORS
j

FR
LIMITIN4G COND ~(ION FOR OPERATION .

=

__-.1

I

3.4.5 E steam generator shall be OPERABLE.

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

ACT.16 N:

h one or more steamrgenerators inoperable, restore the inoperable generator(s) to
/OPERABLE status prior to increasing Tavg above 200 0F.

/ /IER
SURVE ILLANCE.REQUIREMENTS ,/

/ 1

4.4.5.0 Eachsteam generator shall be demonstrated OPERABLE by Jerformance of the
following augmented inservice inspection program and the requiremen s of Specification
4.0.5. ,/

4.4.5.1 Steam Generator Sample*Selection and Inspection - Each steam generator shall
be determined OPERABLE duringfshutdown by selecting and inspecting at least the minimum
number of steam generators spedified in Table 4.4-1. /

4.4.5.2 Steam Generator Thbe Sample Selection and inspection - The steam generator"
tube minimum sample size/inspection result classification, and the corresponding actiorn
required shall be as specified in Table 4.4-2. The ins fvice inspection of steam generator
tubes shall be performed at the frequencies specified in Specification 4.4.5.3 andzthe
inspected tubes shallpbe verified acceptable per the acceptance criteria of Specification
4.4.5.4. The tubes selected for each inservice inspection shall include at lepast 3% of the total
number of tubes in II steam generators; the iLes selected for these ins pctions shall be
selected ona radom basisexcept:

(a. wVhere experience in simi rplants with similar wat echemistry indicates critical
{areas to be inspected, t9en at least 50% of the tubes inspected shall be from
(these critical areas;

| b. The first sample of tbes selected for each inservice inspection (subsequent to
the preservice inspection) of each steam generator shall include: /

SEABROOK UNIT- 1 3/4 4-1 3



REACTOR COOLANT SYSTEM

3/4.4.5 STEAM GENERATOR (SG) TUBE INTEGRITY

LIMITING CONDITION FOR OPERATION

3.4.5 SG tube integrity shall be maintained.

AND

All SG tubes satisfying the tube repair criteria shall be plugged in
accordance with the Steam Generator Program.

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

ACTION:

.............. NOTE ......................

Separate action entry is allowed for each steam generator tube.
.............................................................................

a. With one or more steam generator tubes satisfying the tube repair criteria anI
not plugged in accordance with the Steam Generator Program,

1. Within 7 days, verify tube integrity of the affected tube(s) is
maintained until the next refueling outage or SG tube inspection, or
be in HOT STANDBY within 6 hours and in COLD SHUTDOWN
within the next 30 hours, and

2. Plug the affected tube(s) in accordance with the Steam Generator
Program prior to entering HOT SHUTDOWN following the next
refueling outage or-steam generator tube inspection.

b. With steam generator tube integrity not maintained, be in HOT STANDBY
within 6 hours and in COLD SHUTDOWN within the next 30 hours.

SURVEILLANCE REQUIREMENTS

4.4.;5.1 Verify SG tube integrity in accordance with the Steam Generator Program.

4.4.5.2 Verify that each inspected SG tube that satisfies the tube repair criteria is
plugged in accordance with the Steam Generator Program prior to entering HOT
SHUTDOWN following a SG tube inspection.



REACTOR COOLANT SYSTEM

STEAM GENERATORS

(SURVEILLANCE REQUIREMENTS

4.4.5.2a. (Contin e

I

/2)

3)

C. The tu

,9E%

2)

The results'of each 4
categories P

;U

All nonplugged tubes that previously had detectable wall penetrations
(greater than 20%),

Tubes in those areas where experience has indicated potential
problems, and /

A tube inrspection (pursuant to Sp eification 4.4.5.4a.8) shall be
performed on each selected tube. If any selected tube does,6ot permit
the padsage of the eddy curren probe for a tube inspectio~nthis shall be
recorped and an adjacent tube shall be selected and subjected to a tube
inspection. / /

lbes selected as the secon d third samples (if required by Table 4.4-2)
e6ch inservice inspectio 9may be subjected to a partial tube inspection

e'd: /

The tubes selected for these samples include thie tubes from those areas
of the tube sheet array where tubes with imperfections were previously
found, and o r

The inspections include those portions of t e tubes where imperfec ions
were previously.'found. f /

sample inspe on shall be classified into one of the following{hree

rv / InspectionResults of

Less than 5% ofthe total tubes insppcted are degraded /,'
tubes and none4of the inspected tubes are defective. /f
One or morz4bes, but not more than 1% of the tota'4ubes
inspected,,are defective, or bween 5% and I0%/of the
total tube inspected are degraded tubes.

More th an 10% of the total tubes inspected are degraded
tubesAjr more than 11% of the inspected tubes are
defe6tive.

In all inspections, previously degraded tub must exhibit
significant (greater than' 10%) further walI enetrations to be
included in the above percentage calculations.

----- ---- /

Catep

C-1

C-2

C-3/

Note:

I
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REACTOR COOLANT SYSTEM

S'TEANI~ GENERATORS

SURVEILLANCE REQUtIEMENTS

4.4.5.3 Insoction Frequencies - The above required inservice inspections(fsteam
general 6bes shall be performed atote following frequencies:

/ 3. The first inservi inspection shall be performedof r6 Effective Full-Power
Months but later than restart after first refuellng. Subsequent inservice
inspectJnrs shall be performed at intervals-6f not less than 12 nor more than 24
calendar months after the previous insierction. If two consecutive inspections,
not including the preservice inspection, result in all inspection results falling in
C/ategory C-1 or if two consecufive inspections demonstrate that prejously
observed degradation has-not continued and no additional degradation has
occurred, the inspection interval may be extended to a maxi ig of once per 40
months; 7

b. If the resulof the inservice inspection of a steam nerator conducted in
accordance with Table 4.4-2 at 40-month ptervals fall in Category C-3, the
inspdktion frequency shall be increased.to at least once per 20 months. The
increase in inspection frequency shall apply until the subsequent inspections

, "satisfy the criteria of Specificationr4.4.5.3a.; the interval may theny extended
to a maximum of once per 401nonths; and

c. Additional, unscheduled inservice inspections shall beperformed on each
steam generatorirnaccordance with the first sampr inspection specified in
Table 4.4-2 during the shutdown subsequept'• any of the following conditions;

1) ,rimary-to-secondary tubesged(not including leaks originatrng6om
tube-to-tubesheet welds))n excess of the limits of S ion 3.4.6.2,

or Z /

2) A seismic occurrence greater than the Operpting Basis Earthquake, or

3) A loss-of-coolant accident requiring pc uation of the Engineered Safety
Features, or

> 4) A main steam line or feedwater line break. /
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REACTOR COOLANT SYSTEM

STEAMI GENERATORS

i/

SURVEILLANCE REQUIREMENTS ,
I I 9

4.4.5.4 Accentance C/teria

a. As used in this sp ification: .0 /

1) Imperf/ion means an exception to the dimensions, finish, or contour of a
tube tom that required by fabrication drawings or specifications. Eddy-
current testing indications/below 20% of the nominal t6be wall thickness, if
defectable, may be considered as imperfections- /

2) geradation means a service-induced cracking,?stage, wear, or general
corrosion occurringon either the inside or outside of a tube;

3) Degraded Tube reans a tube containing jmperfections greater than or
equal to 20% of the nominal wall thickness caused by degradation;

/ / /
) % De radation means the percentage of the tube wall thickness affected

or removed by degradation; o e/

Defect,ymeans an imperfectionpf such severity that it exceeds the plugging
5 Alimit, tube containing a defect is defective;

6) Piain Limit means theeperfection depth at orpeyond which the tube
6all be removed from service and is equal to 40,,% of the nominal tube

wall thickness; / I

7) Unserviceable describes the condition of abe if it leaks or contains a
defect large eno6 gh to affect its structura).4ntegrity in the event of an
Operating Barii Earthquake, a loss-of-olant accident, or a seam line or
feedwater ye break as specified in/7ecification 4.4.5.3c.,above;

8) Tube Inspection means an inspection of the steam gene ator tube from
the point of entry (hot-leg side) completely around thet-bend to the top
suppoAt of the cold leg; and /

9) Prservice Insnection mear/s an inspection of th4 ful length of each tube
r/each steam generator erformed by eddy-sdrrent techniques prior to

2aervice to establish a b seline condition of t/e tubing. This inspection
shall be performed prior to initial POWER OPERATION using the
equipment and techniques expected to be used during subsequent

~. 1 inservice inspections.
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REACTOR COOLANT SYSTEM

STEAM GENER 6'RS

SURYE:ILLANCE REQUIRMENT.S"

4.4.5.4 (Continued) /

b. Th team generator shall be determ OPERABLE after completing the
orresponding actions (plug all tube exceeding the plugging limit and all tubes

containing through-wall cracs rquired by Table 4.4-2.

4 .455 Reports

a. Within 15 dayseol wing the completion of each inservice ins tion of steam
generator tubes, the number of tubes plugged in each stea generator shall be
reported tc~ihe Commission in a Special Report pusudt to Specification 6.8.2;

b. Tule complete results of the steam generatopt inservice inspection shall be
,submitted to the Commission in a Speciaf1ieport pursuant to Specification 6.8.2

within 12 months following the compidion of the inspection. This Special Report
shall include: 7
1) Number and extent of tubes inspected,

2) Locationand percent of wall-thickness penetration f i h indication of
an ippe fection, and

3) i'Identification of tubes plugged.

c. Results of steam generator tube inspections which fall into Category C-3phat
be reported in a Special Repo.todl&e Commission pursuant to Specifi6tion
6.8.2 within 30 days and prior to resumption of plant operatip.TFs report shall
provide a description.of investigations conducted to determine cause of the tube
degradation and corrective measures taken to preventrecurrence.

. _ _ , .
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TABLE 4.4-1

I-,I F
F
C

I'41IMUM NUMbtK O- ubItAW(6NtRNAI UI< 1 bE

,-'- INSPECTED DURING INSERVICE INSPECTION

No. of Steam Generators per-tnit Four

'reseRice lnspec!iP4 Four

First Inservi 4rrspection Two

Seck-&"Subsequent Inservice Inspections One "

TABLE NOTATION

) The thia fourth steam generators that were not inspe d wing the first inservice
inspection shall be inspected during the second and iins ections, respectively.
:& the fourth and subsequent inspections, th vice inspection may be limited to
one steam generator on a rotating schedul encompassing 12% of the tubes if the
results of the previous inspections 5fAthefour steam generators indicate that all steam I
generators are performing in a.IiKe manner. Note that under some circumshne.esTfi/
operating conditions in on•r more steam generators may be found Store sevEre
than those in otherpsteam generators. Under such circumstatcesiihe sample 7
sequence shall be modified to inspect the most severe oneitions.

---I-
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N-

TABLE 4.4-2

STEAM GENERATOR .TUBE INSPECTION\
II

/

1ST SAMPLE RSPECTION 2ND SAMPLE INSPECTION '3RD SAMPLE INSPECTION
Sample Size Re6ult Action Required\ Result Action Required \ Result Action Required
A minimum C-1\ None \ N.A. N.A. I \ N.A. N.A.
of S Tubes C-2 \ Plug defective tubes C-1 None \ N.A. N.A
per S.G. and inspect C-2 Plug defective tubes and C-1 None

additional 2S tubes inspect addrtional 4S tubes in _ _ _

i\ this S.G. this S.G. \ C-2\ Plug defectiveXtubes

C-3\ Perform action f'r
0 C-3 result for first\

X sample \
C-3 Perform Action for C-3 result of N.A N.A.

_ _ __\ \ first sample
C-3 Inspect all'tubes in All other None N.A ' N.A.

this S.G., plbg S.G.s are
defective tubes and C-1 __, _ _ _

inspect 2S tubers in Some S.G.s Perform action for C-2 result bf N.A. N.A.
,each other S.G. \ C-2 but no second sample

X additional
S.G. are

Notication to NRC C-3
pursuant to §50.72
(b)(3) of,10CFR Part
50

Additibnal Inspect all tubes ineach S.G.
\ S.G. inN -3 and plug defective tues. N.A. N.A.

Notification to NRC pursuant to
._ _ __ \§50.72 (b)(3) of 10CFR Part 50

I

I4

1i

1I

= 3 - % Where N is the\tumber of steam generators in the uAit, and n is the number of stea~nkgenerators inspected during an /
- inspection.
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REACTOR COOLANT SYSTEM

REAC1OR COOLANT SYSTEM LEAKAGE

OPERATIONAL LEAKAGE

LIMITING CONDITION FOR OPERATION

3.4.6.2 Reactor Coolant System leakage shall be limited to:

a. No PRESSURE BOUNDARY LEAKAGE,

1). 1 gpm UNIDENTIFIED LEAKAGE, ( z- 4 ~4' '9e

c. {1 rp'tot I re:3cto o- con~ry I ~kag thr iIh~11 steWa gWneratorsandSgf
Wa~llns, er a rough any one steam generato,

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

e. 40 gpm CONTROLLED LEAKAGE at a Reactor Coolant System pressure of
2235 psig ± 20 psig, and

1. 0.5 gpm leakage per nominal inch of valve size up to a maximum of 5 gpm at a
Reactor Coolant System pressure of 2235 ± 20 psig from any Reactor Coolant
System Pressure Isolation Valve.*

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

ACTIO1: or A l l

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

b. With gaatornCQ0Ia4t $ lseka e greater than any one of the above
limtsla~ncaR~lF~BQNcK9LtKA E and),eak~age_,frwonS

> cffionjtLLS terfi ?essUre~olatiozvVaiv reduce the leakage rate to
within limits within 4 hours or be in at least HOT STANDBY within the next 6
hours and in COLD SHUTDOWN within the following 30 hours.

c. With any Reactor Coolant System Pressure Isolation Valve leakage greater
than the above limit, isolate the high pressure portion of the affected system
from the low pressure portion within 4 hours by use of at least two closed
manual or deactivated automatic valves, or be in at least HOT STANDBY within
the next 6 hours and in COLD SHUTDOWN within the following 30 hours.

*Test pressures less than 2235 psig but greater than 150 psig are allowed. Observed leakage
shall be adjusted for the actual test pressure up to 2235 psig assuming the leakage to be
directly proportional to pressure differential to the one-half power.
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REACTOR COOLANT SYSTEM

REACTOR COOLANT SYSTEM LEAKAGE

OPERATIONAL LEAKAGE

SURVEILLANCE REQUIREMENTS

4.4.6.2.1 Reactor Coolant System leakagef)shall be demonstrated to be within each of the
above limits by:

a. Monitoring the containment atmosphere particulate radioactivity monitor at least
once per 12 hours;

b. Monitoring the containment drainage sump inventory and discharge at least
once per 12 hours;

c. Measurement of the CONTROLLED LEAKAGE to the reactor coolant pump
seals when the Reactor Coolant System pressure is 2235 ± 20 psig at least
once per 31 days with the modulating valve fully open. The provisions of
Specification 4.0.4 are not applicable for entry into MODE 3 or 4;

d. Performance of a Reactor Coolant System water inventory balance1j )
drs-after aelieviqntea - tate0e tinan t least once per 72 hours

(during steady-state operation, except that not more than Amours
shall elapse between any two successive inventory balances; I)

e. Monitoring the Reactor Head Flange Leakoff System at least once per 24 hourg,

A 4' - A 'e A'y /Z- -Z ,o s

.zin) g a `/d Wres n ,4 ( s /2 -
/ C,*6z2Szg/ •o-Aa SE-zw~

^an~an bgess~tn 5+
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TABLE 3.4-2

(THIS TABLE NUMBER IS NOT USED)
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ADMINISTRATIVE CONTROLS

PROCEDURES AND PROGRAMS

6.7.6 (Continued)

j. Technical SDecification (TS) Bases Control Program

This program provides a means for processing changes to the Bases of these
Technical Specifications.

a. Changes to the Bases of the TS shall be made under appropriate
administrative controls and reviews.

b. Licensees may make changes to Bases without prior NRC approval
provided the changes do not require either of the following:

1. A change in the TS incorporated in the license or

2. A change to the updated FSAR (UFSAR) or Bases that requires
NRC approval pursuant to 10 CFR 50.59.

c. The Bases Control Program shall contain provisions to ensure that the
Bases are maintained consistent with the UFSAR.

d. Proposed changes that meet the criteria of Specification 6.7.6j.b above
shall be reviewed and approved by the NRC prior to implementation.

- 1 G. kin Changes to the Bases implemented without prior NRC approval shall
be provided to the NRC on a frequency consistent with 10 CFR
50.71(e).

6.8 REPORTING REQUIREMENTS

ROUTINE REPORTS

6.8.1 In addition to the applicable reporting requirements of Title 10, Code of Federal
Regulations, the following reports shall be submitted to the Regional Administrator of the
Regional Office of the NRC unless otherwise noted.

STARTUP REPORT

6.8.1.1 A summary report of station startup and power escalation testing shall be
submitted following: (1) receipt of an Operating License, (2) amendment to the license
involving a planned increase in power level, (3) installation of fuel that has a different design
or has been manufactured by a different fuel supplier, and (4) modifications that may have
significantly altered the nuclear, thermal, or hydraulic performance of the station.
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INSERT 6.7.6.k

k. Steam Generator Pro-gram

A Steam Generator Program shall be established and implemented to ensure that SG tube
integrity is maintained. In addition, the Steam Generator Program shall include the
following provisions:

a. Provisions for condition monitoring assessments. Condition monitoring assessment
means an evaluation of the "as found" condition of the tubing with respect to the
performance criteria for structural integrity and accident induced leakage. The 'as
found" condition refers to the condition of the tubing during an SG inspection outage,
as determined from the inservice inspection results or by other means, prior to the
plugging of tubes. Condition monitoring assessments shall be conducted during each
outage during which the SG tubes are inspected or plugged to confirm that the
performance criteria are being met.

b. Performance criteria for SG tube integrity. SG tube integrity shall be maintained by
meeting the performance criteria for tube structural integrity, accident induced
leakage, and operational LEAKAGE.

1. Structural integrity performance criterion: All in-service steam generator tubes
shall retain structural integrity over the full range of normal operating conditions
(including startup, operation in the power range, hot standby, and cool down
and all anticipated transients included in the design specification) and design
basis accidents. This includes retaining a safety factor of 3.0 against burst
under normal steady state full power operation primary-to-secondary pressure
differential and a safety factor of 1.4 against burst applied to the design basis
accident primary-to-secondary pressure differentials. Apart from the above
requirements, additional loading conditions associated with the design basis
accidents, or combination of accidents in accordance with the design and
licensing basis, shall also be evaluated to determine if the associated loads
contribute significantly to burst or collapse. In the assessment of tube integrity,
those loads that do significantly affect burst or collapse shall be determined
and assessed in combination with the loads due to pressure with a safety
factor of 1.2 on the combined primary loads and 1.0 on axial secondary loads.

2. Accident induced leakage performance criterion: The primary to secondary
accident induced leakage rate for any design basis accident, other than a SG
tube rupture, shall not exceed the leakage rate assumed in the accident
analysis in terms of total leakage rate for all SGs and leakage rate for an
individual SG. Leakage is not to exceed 1 gpm total or 500 gpd through any
one SG.

3. The operational LEAKAGE performance criterion is specified in LCO 3.4.6.:2,
"Reactor Coolant System Leakage."

c. Provisions for SG tube repair criteria. Tubes found by inservice inspection to contain
flaws with a depth equal to or exceeding 40% of the nominal tube wall thickness shall
be plugged.



(INSERT 6.7.6.k (con't)

d. Provisions for SG tube inspections. Periodic SG tube inspections shall be
performed. The number and portions of the tubes inspected and methods of
inspection shall be performed with the objective of detecting flaws of any type (e.g.,
volumetric flaws, axial and circumferential cracks) that may be present along the
length of the tube, from the tube-to-tubesheet weld at the tube inlet to the tube-to-
tubesheet weld at the tube outlet, and that may satisfy the applicable tube repair
criteria. The tube-to-tubesheet weld is not part of the tube. In addition to meeting
the requirements of d.1, d.2, and d.3 below, the inspection scope, inspection
methods, and inspection intervals shall be such as to ensure that SG tube integrity is
maintained until the next SG inspection. An assessment of degradation shall be
performed to determine the type and location of flaws to which the tubes may be
susceptible and, based on this assessment, to determine which inspection methods
need to be employed and at what locations.

1. Inspect 100% of the tubes in each SG during the first refueling outage
following SG replacement.

2. Inspect 100% of the tubes at sequential periods of 120, 90, and, thereafter,
60 effective full power months. The first sequential period shall be
considered to begin after the first inservice inspection of the SGs. In addition,
inspect 50% of the tubes by the refueling outage nearest the midpoint of the
period and the remaining 50% by the refueling outage nearest the end of the
period. No SG shall operate for more than 48 effective full power months or
two refueling outages (whichever is less) without being inspected.

3. If crack indications are found in any SG tube, then the next inspection for
each SG for the degradation mechanism that caused the crack indication
shall not exceed 24 effective full power months or one refueling outage
(whichever is less). If definitive information, such as from examination of ;3

pulled tube, diagnostic non-destructive testing, or engineering evaluation
indicates that a crack-like indication is not associated with a crack(s), ther the
indication need not be treated as a crack.

el. Provisions for monitoring operational primary to secondary leakage.



ADMINISTRATIVE CONTROLS

SPECIAL REPORTS 1

6.8.2 Special reports shall be submitted to the U.S. Nuclear Regulatory Commission,
Washington, D.C. 20555, Attn: Document Control Desk, with a copy to the NRC Regional
Administrator within the time period specified for each report.

6.9 (THIS SPECIFICATION NUMBER IS NOT USED)

6.10 RADIATION PROTECTION PROGRAM 6
6.10.1 Procedures for personnel radiation protection shall be prepared consistent with
the requirements of 10 CFR Part 20 and shall be approved, maintained, and adhered to for
all operations involving personnel radiation exposure.

6.11 HIGH RADIATION AREA

6.11.1 Pursuant to paragraph 20.1601(c) of 10 CFR Part 20, in lieu of the "control
device" or "alarm signal" required by paragraph 20.1601(a) and (b), each high radiation
area, as defined in 10 CFR Part 20, in which the intensity of radiation is equal to or less-
than '1000 mR/h at 30 cm (12 in.) from the radiation source or from any surface that the
radiation penetrates shall be barricaded and conspicuously posted as a high radiation area
and entrance thereto shall be controlled by requiring issuance of a Radiation Work Perm it
(RWFP). Individuals qualified in radiation protection procedures (e.g., Health Physics
Technician) or personnel continuously escorted by such individuals may be exempt from
the RWNP issuance requirement during the performance of their assigned duties in high
radiation areas with exposure rates equal to or less than 1000 mR/h, provided they are
othenvise following plant radiation protection procedures for entry into such high radiation
areas. Any individual or group of individuals permitted to enter such areas shall be
provided with or accompanied by one or more of the following:

a. A radiation monitoring device that continuously indicates the radiation dose
rate in the area; or

b. A radiation monitoring device that continuously integrates the radiation dose
rate in the area and alarms when a preset integrated dose is received. En :ry
into such areas with this monitoring device may be made after the dose rale
levels in the area have been established and personnel have been made
knowledgeable of them; or

c. An individual qualified in radiation protection procedures with a radiation dose
rate monitoring device, who is responsible for providing positive control over
the activities within the area and shall perform periodic radiation surveillance
at the frequency specified in the Radiation Work Permit.
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INSERT 6.8.1.7

STEAM GENERATOR TUBE INSPECTION REPORT

6.8.1.7 A report shall be submitted within 180 days after the initial entry into MODE 4 following
completion of an inspection performed in accordance with Specification 6.7.6.k, Steam
Generator (SG) Program. The report shall include:

a. The scope of inspections performed on each SG,

b. Active degradation mechanisms found,

c. Nondestructive examination techniques utilized for each degradation mechanism,

d. Location, orientation (if linear), and measured sizes (if available) of service induced
indications,

e. Number of tubes plugged during the inspection outage for each active degradation
mechanism,

f. Total number and percentage of tubes plugged to date,

g. The results of condition monitoring, including the results of tube pulls and in-situ
testing,

h. The effective plugging percentage for all plugging in each SG.



Attachment 2

Proposed Technical Specifications Bases Changes (markups)

The following TS bases are included in this attachment:

Technical Specification Title

Bases 3/4.4.1 Reactor Coolant Loops and Coolant
Circulation

Bases 3/4.4.4 Relief Valves

Bases 3/4.4.5 Steam Generators

Bases 3/4.4.6.2 Operational Leakage



3/4.4 REACTOR COOLANT SYSTEM

BASES

3/4.4.1 REACTOR COOLANT LOOPS AND COOLANT CIRCULATION

acto lant loop scom risetrof its as&Sited st en
r . ene-a_

nPERABLE reactor coolant system loop consists of an OPERABLE reacior
coolant pump and an OPERABLE steam generatocAe-aordsnc.wtb-he yKamrekraor)

The plant is designed to operate with all reactor coolant loops in operation and maintain
DNBR above 1.30 during all normal operations and anticipated transients. In MODES I and 2
with one reactor coolant loop not in operation, this specification requires that the plant be in at
least HOT STANDBY within 6 hours.

In MODE 3, two reactor coolant loops provide sufficient heat removal capability for
removing core decay heat even in the event of a bank withdrawal accident; however, a single
reactor coolant loop provides sufficient heat removal capacity if a bank withdrawal accident can
be prevented, i.e., by placing the Control Rod Drive System in a condition incapable of rod
withdrawal. Single failure considerations require that two loops be OPERABLE at all times.

In MODE 4, and in MODE 5 with reactor coolant loops filled, a single reactor coolant loop
or RHR loop provides sufficient heat removal capability for removing decay heat; but single
failure considerations require that at least two loops (either RHR or RCS) be OPERABLE.

In MODE 5 with reactor coolant loops not filled, a single RHR loop provides sufficient
heat removal capability for removing decay heat; but single failure considerations, and the
unavailability of the steam generators as a heat removing component, require that at least two
RHR loops be OPERABLE.

A Reactor Coolant "loops filled" condition is defined as follows: (1) Having pressurizer
level greater than or equal to 55% if the pressurizer does not have a bubble, and greater than or
equal to 17% when there is a bubble in the pressurizer. (2) Having the air and non-
condensables evacuated from the Reactor Coolant System by either operating each reactor
coolant pump for a short duration to sweep air from the Steam Generator U-tubes into the upper
head area of the reactor vessel, or removing the air from the Reactor Coolant System via ar,
RCS evacuation skid, and (3) Having vented the upper head area of the reactor vessel if the
pressurizer does not have a bubble. (4) Having the Reactor Coolant System not vented, or if
vented capable of isolating the vent paths within the time to boil.

The operation of one reactor coolant pump (RCP) or one RHR pump provides adequate
flow to ensure mixing, prevent stratification and produce gradual reactivity changes during boron
concentration reductions in the Reactor Coolant System. The reactivity change rate associated
with boron reduction will, therefore, be within the capability of operator recognition and control.

The restrictions on starting an RCP in MODES 4 and 5 are provided to prevent RCS
pressure transients, caused by energy additions from the Secondary Coolant System, which
could exceed the limits of Appendix G to 10 CFR Part 50. The RCS will be protected against
overpressure transients and will not exceed the limits of Appendix G by restricting starting o1 the
RCPs to when the secondary water temperature of each steam generator is less than 500F
above each of the RCS cold-leg temperatures.
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REACTOR COOLANT SYSTEM

BASES

3/4.4.4 RELIEF VALVES (Continued)

The PORVs are equipped with automatic actuation circuitry and manual control
capability. The PORVs are considered OPERABLE in either the automatic or manual mode
for the following reasons:

(1) No credit is taken in any FSAR accident analysis for automatic PORV
actuation to mitigate the consequences of an accident.

(2) No Surveillance Requirement (ACOT or TADOT) exists for verifying automatic
operation.

(3) The required ACTION for an inoperable PORV(s) (closing the block valve)
conflicts with any presumed requirement for automatic actuation.

3/4.4. 4

The Surveillance Requirements for ins ection of the steam generator tubes ensu e
that the structuraVegjfiy of this portio Q.GfifEeRCS will be maintains. The program fcr
inservice ispebfion of steam g oegror tubes is based on a r ication of Regulatory
Guictw1l83, Revision 1. 1perqice inspection of steam srerator tubing is essential in order
_iimaintain surveillance-of the conditions of the b esin the event that there is eH~ITie of
mechanical damage or progressive degraatin due to design, manufacturinrerrors, or
insenrice conditrons that lead to corrosioo. Inservice inspection of ste'm generator tubge
also provides a means of characterizing the nature and cause of any tube degradation, so
that corrective measures can be taken.
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INSERT B3/4.4.5

STE:AM GENERATOR (SG) TUBE INTEGRITY

BACKGROUND Steam generator (SG) tubes are small diameter, thin walled
tubes that carry primary coolant through the primary to
secondary heat exchangers. The SG tubes have a number of
important safety functions. Steam generator tubes are an
integral part of the reactor coolant pressure boundary (RCPB)
and, as such, are relied on to maintain the primary system's
pressure and inventory. The SG tubes isolate the radioactive
fission products in the primary coolant from the secondary
system. In addition, as part of the RCPB, the SG tubes are
unique in that they act as the heat transfer surface between the
primary and secondary systems to remove heat from the
primary system. This Specification addresses only the RCPB
integrity function of the SG.

SG tube integrity means that the tubes are capable of
performing their intended RCPB safety function consistent with
the licensing basis, including applicable regulatory
requirements.

Steam generator tubing is subject to a variety of degradation
mechanisms. Steam generator tubes may experience tube
degradation related to corrosion phenomena, such as wastage,
pitting, intergranular attack, and stress corrosion cracking,
along with other mechanically induced phenomena such as
denting and wear. These degradation mechanisms can impair
tube integrity if they are not managed effectively. The SG
performance criteria are used to manage SG tube degradation.

Specification 6.7.6.k, "Steam Generator (SG) Program,'
requires that a program be established and implemented to
ensure that SG tube integrity is maintained. Pursuant to
Specification 6.7.6.k, tube integrity is maintained when the SG
performance criteria are met. There are three SG performance
criteria: structural integrity, accident-induced leakage, and
operational leakage. The SG performance criteria are
described in Specification 6.7.6.k. Meeting the SG performance
criteria provides reasonable assurance of maintaining tube
integrity at normal and accident conditions.

The processes used to meet the SG performance criteria are
defined by the Steam Generator Program Guidelines (Ref. 1).



APPLICABLE
SAF:ETY
ANALYSES

The steam generator tube rupture (SGTR) accident is the
limiting design basis event for SG tubes and avoiding a SGTR
is the basis for this Specification. In the analysis of a SGTR, the
primary-to-secondary leak rate is apportioned between the SGs
(1.0 gpm total, 500 gpd to any one SG). The tube leakage is
conservatively apportioned as 313.33 gpd to the faulted SG
and 1126.67 gpd total to the other three SGs in order to
maximize dose consequences. The analysis assumes the
leakage rate associated with the instantaneous rupture of a SG
tube that relieves to the lower pressure secondary system. The
analysis assumes the contaminated fluid is released to the
atmosphere through the main steam safety valves or the
atmospheric steam dump valves.

The analysis for design basis accidents and transients other
than a SGTR assume the SG tubes retain their structural
integrity (i.e., they are assumed not to rupture). In the analyses
of the dose consequences for these events, the activity level in
the steam discharged to the atmosphere is based on a
conservative value for the total primary-to-secondary leakage
which bounds the operational leakage rate as an initial
condition and considers any leakage changes as a result of the
accident induced changes in primary-to-secondary pressure
differential. For accidents that do not involve fuel damage, the
primary coolant activity level of DOSE EQUIVALENT 1-131 is
assumed to be equal to the LCO 3.4.8, "RCS Specific Activity,"
limits. For accidents that assume fuel damage, the primary
coolant activity is a function of the amount of activity released
from the damaged fuel. The dose consequences of these
events are within the limits of GDC 19 (Ref. 2) and 10 CFR
50.67 (Ref. 3). The LCO limit of 150 gpd primary to secondary
leakage through any one SG is significantly less than the initial
conditions assumed in the dose consequence analysis.

Steam generator tube integrity satisfies Criterion 2 of 10 CFR
50.36 (c) (2) (ii).

LCO The LCO requires that SG tube integrity be maintained. The
LCO also requires that all SG tubes that satisfy the repair
criteria be plugged in accordance with the Steam Generator
Program.

During a SG inspection, any inspected tube that satisfies the
Steam Generator Program repair criteria is removed from
service by plugging. If a tube was determined to satisfy the
repair criteria but was not plugged, the tube may still have tube
integrity.



In the context of this Specification, a SG tube is defined as the
entire length of the tube, including the tube wall, between the
tube-to-tubesheet weld at the tube inlet and the tube-to-
tubesheet weld at the tube outlet. The tube-to-tubesheet weld
is not considered part of the tube.

A SG tube has tube integrity when it satisfies the SG
performance criteria. The SG performance criteria are defined
in Specification 6.7.6.k, 'Steam Generator Program," and
describe acceptable SG tube performance. The Steam
Generator Program also provides the evaluation process for
determining conformance with the SG performance criteria.
There are three SG performance criteria: structural integrity,
accident-induced leakage, and operational leakage. Failure to
meet any one of these criteria is considered failure to meet the
LCO.

The structural integrity performance criterion provides a margin
of safety against tube burst or collapse under normal and
accident conditions, and ensures structural integrity of the SG
tubes under all anticipated transients included in the design
specification. Tube burst is defined as, "The gross structural
failure of the tube wall. The condition typically corresponds to
an unstable opening displacement (e.g., opening area
increased in response to constant pressure) accompanied by
ductile (plastic) tearing of the tube material at the ends of the
degradation." Tube collapse is defined as, "For the load
displacement curve for a given structure, collapse occurs at the
top of the load versus displacement curve where the slope of
the curve becomes zero." The structural integrity performance
criterion provides guidance on assessing loads that significantly
affect burst or collapse. In that context, the term "significantly"
is defined as "An accident loading condition other than
differential pressure is considered significant when the addition
of such loads in the assessment of the structural integrity
performance criterion could cause a lower structural limit or
limiting burst/collapse condition to be established." For tube
integrity evaluations, except for circumferential degradation,
axial thermal loads are classified as secondary loads. For
circumferential degradation, the classification of axial thermal
loads as primary or secondary loads will be evaluated on a
case-by-case basis. The division between primary and
secondary classifications will be based on detailed analysis
and/or testing.

Structural integrity requires that the primary membrane stress
intensity in a tube not exceed the yield strength for all ASME
Code, Section III, Service Level A (normal operating conditions)
and Service Level B (upset or abnormal conditions) transients
included in the design specification. This includes safety
factors and applicable design basis loads based on ASME



Code, Section 1II, Subsection NB (Ref. 4) and Draft Regulatory
Guide 1.121 (Ref. 5).

The accident induced leakage performance criterion ensures
that the primary-to secondary leakage caused by any changes
in primary-to-secondary pressure differential during a design
basis accident other than SGTR, is considered in the accident
dose consequences analysis. The dose consequence
analyses assumes that the accident-induced leakage does not
exceed 500 gpd in any SG and that the total accident leakage
does not exceed 1 gpm. This accident induced leakage rate
conservatively bounds the expected total accident primary-to-
secondary leakage and considers any leakage changes as a
result of the accident induced changes in primary-to-secondary
pressure differential.

The operational leakage performance criterion provides an
observable indication of SG tube conditions during plant
operation. The limit on operational leakage is contained in
LCO 3.4.6.2, -RCS Operational leakage," and limits primary to
secondary leakage through any one SG to 150 gallons per day.
This limit is based on the assumption that a single crack
leaking this amount would not propagate to a SGTR under the
stress conditions of a LOCA or a main steam line break. If this
amount of leakage is due to more than one crack, the cracks
are very small, and the above assumption is conservative.

SG tube structural and leakage integrity is assessed at each
SG inspection in accordance with FPL Steam Generator
Integrity Program procedures. These assessments support the
statement that accident induced leakage is bounded by the
leakage rate assumed in the accident analysis. The analysis for
the limiting depressurization event, steam line break, indicates
that there is little if any increase in primary to secondary
differential pressure, and that any such increase would be
limited in duration and magnitude such that any increase in
leakage would be inconsequential to the dose consequences
calculated for this event. Furthermore, use of the expected
pressure differential profile over the 24-hour term of the
accident would result in a reduction of the integrated leakage
and resultant dose consequences. Additionally, since the
steam line break event results in rapid RCS cool down and
depressurization, a combination of high primary-side pressure
and a depressurized secondary system ("high-dry condition)
leading to increased heating of the leaking tube will not occur.
Therefore, the Seabrook Station accident analysis assumption
of a constant primary-to-secondary leak at the assumed
primary-to-secondary leak rate throughout the term of the
accident is conservative.



APPLICABILITY Steam generator tube integrity is challenged when the pressure
differential across the tubes is large. Large differential
pressures across SG tubes can only be experienced in
MODES 1, 2, 3, or 4.

RCS conditions are far less challenging in MODES 5 and 6
than during MODES 1, 2, 3, and 4. In MODES 5 and 6,
primary to secondary differential pressure is low, resulting in
lower stresses and reduced potential for leakage.

ACTIONS The ACTIONS are modified by a Note clarifying that the actions
may be entered independently for each SG tube. This is
acceptable because the actions provide appropriate
compensatory actions for each affected SG tube. Complying
with the actions may allow for continued operation, and
subsequent affected SG tubes are governed by subsequent
entry and application of associated actions.

a and b

Action a applies if it is discovered that one or more SG tubes
examined in an inservice inspection satisfy the tube repair
criteria but were not plugged in accordance with the Steam
Generator Program as required by SR 4.4.5.2. An evaluation of
SG tube integrity of the affected tube(s) must be made. Steam
generator tube integrity is based on meeting the SG
performance criteria described in the Steam Generator Program.
The SG repair criteria define limits on SG tube degradation that
allow for flaw growth between inspections while still providing
assurance that the SG performance criteria will continue to be
met. In order to determine if a SG tube that should have been
plugged has tube integrity, an evaluation must be completed that
demonstrates that the SG performance criteria will continue to
be met until the next refueling outage or SG tube inspection.
The tube integrity determination is based on the estimated
condition of the tube at the time the situation is discovered and
the estimated growth of the degradation prior to the next SG
tube inspection. If it is determined that tube integrity is not being
maintained, Action b applies.

A completion time of 7 days is sufficient to complete the
evaluation while minimizing the risk of plant operation with a SG
tube that may not have tube integrity.

If the evaluation determines that the affected tube(s) have tube
integrity, Action a allows plant operation to continue until the
next refueling outage or SG inspection provided the inspection
interval continues to be supported by an operational assessment:



that reflects the affected tubes. However, the affected tube(s)
must be plugged prior to entering MODE 4 following the next
refueling outage or SG inspection. This completion time is
acceptable since operation until the next inspection is supported
by the operational assessment.

If SG tube integrity is not being maintained, the reactor must be
brought to MODE 3 within 6 hours and MODE 5 within 36 hours.
The shutdown times are reasonable, based on operating
experience, to reach the desired plant conditions from full power
conditions in an orderly manner and without challenging plant
systems.

SURVEILLANCE 4.4.5.1
REQUIREMENTS

During shutdown periods, the SGs are inspected as required by
this SR and the Steam Generator Program. NEI 97-06, Steam
Generator Program Guidelines (Ref. 1), and its referenced EPRI
Guidelines, establish the content of the Steam Generator
Program. Use of the Steam Generator Program ensures that the
inspection is appropriate and consistent with accepted industry
practices.

During SG inspections, a condition monitoring assessment of
the SG tubes is performed. The condition monitoring
assessment determines the "as found" condition of the SG
tubes. The purpose of the condition monitoring assessment is tco
ensure that the SG performance criteria have been met for the
previous operating period.

The Steam Generator Program determines the scope of the
inspection and the methods used to determine whether the
tubes contain flaws satisfying the tube repair criteria. Inspection
scope (i.e., which tubes or areas of tubing within the SG are to
be inspected) is a function of existing and potential degradation
locations. The Steam Generator Program also specifies the
inspection methods to be used to find potential degradation.
Inspection methods are a function of degradation morphology,
nondestructive examination (NDE) technique capabilities, and
inspection locations.

The Steam Generator Program defines the Frequency of SR
4.4.5.1. The Frequency is determined by the operational
assessment and other limits in the SG examination guidelines
(Ref. 6). The Steam Generator Program uses information on
existing degradations and growth rates to determine an
inspection frequency that provides reasonable assurance that
the tubing will meet the SG performance criteria at the next
scheduled inspection. In addition, Specification 6.7.6.k contains



prescriptive requirements concerning inspection intervals to
provide added assurance that the SG performance criteria will
be met between scheduled inspections.

SR 4.4.5.2

During a SG inspection, any inspected tube that satisfies the
Steam Generator Program repair criteria is removed from
service by plugging. The tube repair criteria delineated in
Specification 6.7.6.k are intended to ensure that tubes accepted
for continued service satisfy the SG performance criteria with
allowance for error in the flaw size measurement and for future
flaw growth. In addition, the tube repair criteria, in conjunction
with other elements of the Steam Generator Program, ensure
that the SG performance criteria will continue to be met until the
next inspection of the subject tube(s). Reference 1 and
Reference 7 provide guidance for performing operational
assessments to verify that the tubes remaining in service will
continue to meet the SG performance criteria.

The frequency of prior to entering MODE 4 following a SG
inspection ensures that the Surveillance has been completed
and all tubes meeting the repair criteria are plugged prior to
subjecting the SG tubes to significant primary to secondary
pressure differential.

REFERENCES 1. NEI 97-06, "Steam Generator Program Guidelines."
2. 10 CFR 50 Appendix A, GDC 19.
3. 10 CFR 50.67
4. ASME Boiler and Pressure Vessel Code, Section 1I1,
Subsection NB.
5. Draft Regulatory Guide 1.121, 'Basis for Plugging Degraded
Steam Generator Tubes," August 1976.
6. EPRI, 'Pressurized Water Reactor Steam Generator
Examination
Guidelines."
TSTF-449, Rev. 3
TSTF-449, Rev. 3
TSTF-449, Rev. 3



REACTOR COOLANT SYSTEM

BASES

/445 STEAM GENERATORS (Continue X

The plap tis expected to be opera d in a manner such tlhat're secondary coolant
will be maintained within those cheristry limits found to result~in negligible corrosion of tile
steam gerierator tubes. If the econdary coolant chemistrS~is not maintained within these
limits1rocalized corrosion nay likely result in stress cofiosion cracking. The extent of
cracking during plant opeation would be limited ,bfthe limitation of steam generator tube
leakage between tjeReactor Coolant Syste~pland the Secondary Coolapt-lSystem (reactor-
to-secondary lea age = 500 gallons per day per steam generator). Cracks having a
reactor-to-seco'ndary leakage less than-this limit during operation will have an adequate
margil ofpsfety to withstand the loa6s imposed during normaloperation and by postulated
accidents. Operating plants havd'demonstrated that reactoK-to-secondary leakage of 500
gallons per day per steam gerferator can readily be detected by radiation monitors f -steam
generator blowdown. Leakage in excess of this Ii mit will require plant shutdowr.am d an
unscheduled inspect'on', during which the leakig tubes will be located and pligged.

wastage,!pe defects are unlikejy.th proper chemistry treat -nt of the secondary
coolant. HoWever, even if a defect should develop in service, it wiI'b6e found during
scheduled inservice steam generatowr tube examinations. Plggrng will be required for all
tubes with imperfections exceeding the plugging limit of 49Qo of the tube nominal wall
thickness. Steam generatortu be inspections of operating plants have demonstrat~ott(e
capability to reliably detect degradation that has penetrated 20% of the original ube wall
thickness.

Whenever the results of any steamgenerator tubing inservicesi spection fall into
Category C-3, these results will be promptly reported to the Con~mimsion in a Special Raprt
pursuant to Specification 6.8.2 within'30 days and prior to resumption of plant opepton.
Such cases will be considered by the Commission on a case-by-case basis a d 1May result
in a requirement for analysis, laboratory examinations, tests, additional eddy-current
inspection, and revision of the Technical Specifications, if necessary.

3/4.4.15 REACTOR COOLANT SYSTEM LEAKAGE

3/4.4.1.1 LEAKAGE DETECTION SYSTEMS

The RCS Leakage Detection Systems required by this specification are provided to
monitor and detect leakage from the reactor coolant pressure boundary. These Detection
Systems are consistent with the recommendations of Regulatory Guide 1.45, "Reactor
Coolant Pressure Boundary Leakage Detection Systems," May 1973.

3/4.4.3.2 OPERATIONAL-LEAKAGE

.EISSUREgO UNDARY4.EAKAGE of any magnitude is unacceptable since it rr-7)
bg~rncfcative9 J pen~ oss faJ~re~the ~e~stse bodt Ther Lie /
presencto any PREARE B OyNGARY L>KGE requires the unit-tdbe promptl
placed In COLD SHUTDOWN.

SEABROOK- UNIT 1 B 3/4 4-3



REACTOR COOLANT SYSTEM

BASES

REACTOR COOLANT SYSTEM LEAKAGE

3/4.4.6.2 OPERATIONAL LEAKAGE (Continued)

The safety significpnce of RCS leakage varies depending on the source, rate, and
duration of the leak;:,herefore, detection and monitoring of RCS leakage are necessary. In
addition, a meaps"6of separating the identifiedSfrdm the unidentified leakage is necessary to
permit the!9perators to take prompt correctfve action in the event of a leak that is
detrirrqpntal to the safety of the fa ci/

,..'Ulnidentified Leakage

Uncollected takage to the containment atmospher hich is ultimately collected in
the contain ertdrainage sumps where the leak rated be established and monitored, is
unidenitfepleakage. Unidentified leakage to the c6tainment atmosphere is kept to a
minim~m (normal leakage is estimated to ra ~•fom 20 to 40 gallons per day) to permit the
lezkage detection system to detect posit.r an W rapidly a small increase in leakage.
IdentiFied leakage and unidentified leaKage are separated so that a small unidentified leak
will not be masked by larger, acceptable identified leakage. The one-gallon perminute limit
on unidentified leakage is a reasonable, minimum detectable amount tha hthrleakage
detection system can detect in a reasonable time period.

Identified Leakage/|

-,-Almited amount of leakage is expected frT ux I ary systems inside containment
that cannot practically be made 100% leak tgh. Identified leakage, which consists of
collectable, detectable, leakage from specifically known and located sources, does not
interfere with the ability of the leaka ge'•etection system to detect unidentified leakage.
Identified leakage is monitored s, arately from unidentified leakage. Up to 10gpmt of
identified leakage is acceptable because the leakage is from known sour sfat will not
mask a small, unidentifie'd leak and is well within the capability of theFS make up system.

Primary to Secondary Leakage

The total steam generator tube leakage iml o f.gpm for all steam generat |1
isolated from the RCS ensures that the dosaie contribution from the tube d.aIe will be,
limited to a small fraction of 1 0 CFRfPa 100 dose guideline values i tevent of either a
steam, generator tube rupture or-sfeam line break. The 1 gpm jimfis consistent with the
assumptions used in the analysis of these accidents. The 500 gpd leakage limit per steam
generator ensures that steam generator tube integrity is maintained in the event of a main
stearn line rupture or under LOCA conditions.

SEABROOK - UNIT 1 B 3/4 4-4 BCR No. 00
Revised by NRC letter dated 6/8/14



REACTOR COOLANT SYSTEM

BASES

REACTOR COOLANT SYSTEM LEAKAGE

3/4.4.6.2 OPERATIONAL LEAKAGE (Continued)

Controlled Leakage

The CONTROiED LEAKAGE limitation restricts-operation when the total flow
supplied to reactor coolant pump seals excee~ds40 gpm with the modulating valve in the
supplyJirne fully open at a nominal RCS press.ur6 of 2235 psig. This limitation ensures that
ipAhe event of a LOCA, the safety injectionflow will not be less than assumed in the safety

Annniviza I'll

I
Pressure Isolation Valve Lea age

The specfpdlallowed leakage from any RCS pressure.'solation valve is sufficiently
low to ensure early detection of possible in-series checkyle failure. It is apparent that
when presstre isolation is provided by two in-series Hick valves and when failure of one
valve irfthe pair can go undetected for a subst, tt~f length of time, verification of valve
integrity is required. Since these valves are-important in preventing over-pressurization and
rupture of the ECCS low pressure pippg hich could result in a LOCA that bypasses,-'
conta nment, these valves should belested periodically to ensure low probabilityorgross
failure.

The Surveillance Requirements for RCS pressure isolation valves vr6ide added assurance
of valve integrityph ireby reducing the probability of gross valfail ure and consequent
intersystem-LOCA. RCS Pressure Isolation Valve (PlV eakage measures leakages
through each individual PIV and can impact this LCO.tOf the two PIVs in series n ach
isolated line, leakage measured through one PV does not result in RCS gewhen tie
other is leak tight. If both valves leak and sreult in a loss of mass from the ROS, the loss
must be included in the allowable IDENTIFIED LEAKAGE.

I

I

SEABROOK- UNIT 1 B 3/4 4-4a BC No. 04-1 1 1



INSERTBases 3.4.6.2

BACKGROUND Components that contain or transport the coolant to or from the
reactor core make up the RCS. Component joints are made by
welding, bolting, rolling, or pressure loading, and valves isolate
connecting systems from the RCS.

During plant life, the joint and valve interfaces 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 limit
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, GDC 30 (Ref. 1), requires means for
detecting and, to the extent practical, identifying the source of
reactor coolant leakage. Regulatory Guide 1.45 (Ref. 2)
describes acceptable methods for selecting leakage detection
systems.

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 possible, to not
interfere with RCS leakage detection.

This LCO deals 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).

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 an event resulting in steam
discharge to the atmosphere assumes that primary to
secondary leakage from all steam generators (SGs) is one

1



INSERTBases 3.4.6.2

gallon per minute. The LCO requirement to limit primary to
secondary leakage through any one SG to less than or equal to
150 gallons per day is significantly less than the conditions
assumed in the safety analysis.

Primary to secondary leakage is a factor in the dose releases
outside containment resulting from a steam line break (SLB)
accident or a steam generator tube rupture (SGTR). The
leakage contaminates the secondary fluid.

The FSAR (Ref. 3) analyses for SLB and SGTR assume one
gallon per minute primary to secondary leakage. For the SLB,
the tube leakage is conservatively apportioned
as 500 gpd to the faulted SG and 940 gpd total to the other
three SGs in order to maximize dose consequences.
Similarly, the SGTR analysis assumes the tube leakage is 313.
gpd to the faulted SG and 1127 gpd total to the other three SG,;
in order to maximize dose consequences. The dose
consequences resulting from these accidents are within the
limits defined in 10 CFR 50.67.
The RCS operational leakage satisfies Criterion 2 of
10 CFR 50.36(c)(2)(ii).

LCO RCS operational leakage shall be limited to:

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
in higher leakage. Violation of this LCO could result in
continued degradation of the RCPB. Leakage past seals and
gaskets is not pressure boundary leakage.

Unidentified Leakage

One gallon per minute (gpm) of unidentified leakage is
allowed as a reasonable minimum detectable amount that
the containment air monitoring and containment sump level
monitoring equipment can detect within a reasonable time
period. Violation of this LCO could result in continued
degradation of the RCPB if the leakage is from the pressure
boundary.

2



INSERT Bases 3.4.6.2

LCO
(continued) Identified Leakage

Up to 10 gpm of identified leakage is considered allowable
because leakage is from known sources that do not
interfere with detection of unidentified leakage and is well
within the capability 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 or controlled reactor
coolant pump (RCP) seal leakoff. Violation of this LCO
could result in continued degradation of a component or
system.

Primary to Secondary Leakage through Any One SG

The limit of 150 gallons per day per SG is based on the
operational leakage performance criterion in NEI 97-06,
Steam Generator Program Guidelines (Ref. 4). The Steam
Generator Program operational leakage performance
criterion in NEI 97-06 states, "The RCS operational primary
to secondary leakage through any one SG shall be limited
to 150 gallons per day." The limit is based on operating
experience with SG tube degradation mechanisms that
result in tube leakage. The operational leakage rate
criterion in conjunction with the implementation of the
Steam Generator Program is an effective measure for
minimizing the frequency of steam generator tube ruptures.

Controlled Leakage

The CONTROLLED LEAKAGE limitation restricts
operation when the total flow supplied to the reactor
coolant pump seals exceeds 40 gpm with the
modulating valve in the supply line fully open at a
nominal RCS pressure of 2235 psig. This limitation
ensures that in the event of a LOCA, the safety
injection flow will not be less than assumed in the
safety analyses.

Pressure Isolation Valve Leakage

The specified allowed leakage from any RCS pressure
isolation valve is sufficiently low to ensure early
detection of possible in-series check valve failure. It is

3
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apparent that when pressure isolation is provided by
two in-series check valves and when failure of one
valve in the pair can go undetected for a substantial
length of time, verification of valve integrity is required.
Since these valves are important in preventing over-
pressurization and rupture of the ECCS low pressure
piping which could result in a LOCA that bypasses
containment, these valves should be tested
periodically to ensure low probability of gross failure.

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, leakage limits are not required because the!
reactor coolant pressure is far lower, resulting in lower stresses
and reduced potentials for leakage.

ACTIONS Unidentified leakage, identified leakage, or controlled leakage
in excess of the LCO limits 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 limits before the reactor must be shut down.
This action is necessary to prevent further deterioration of the
RCPB.

If any pressure boundary leakage exists or primary to
secondary leakage is not within limit; or if unidentified leakage,
identified leakage, or controlled leakage cannot be reduced to
within limits within 4 hours, the reactor must be brought to
lower pressure conditions to reduce the severity of the leakage
and its potential consequences. It should be noted that leakage
past seals and gaskets is 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 degrade the pressure
boundary. 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. In MODE 5, the pressure
stresses acting on the RCPB are much lower, and further
deterioration is much less likely.

4
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SURVEILLANCE 4.4.6.2.1
REQUIREMENTS

Verifying RCS leakage to be within the LCO limits ensures the
integrity 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.

The RCS water inventory balance must be met with the
reactor at steady state operating conditions (stable
temperature, power level, pressurizer and makeup tank
levels, makeup and letdown, and RCP seal injection
and return flows). The surveillance is modified by two
footnotes. Footnote I states that this SR is not applicable to
primary to secondary leakage because leakage of 150 gallons
per day cannot be measured accurately by an RCS water
inventory balance. Footnote 2 states that this SR is not
required to be performed until 12 hours after establishing
steady state operation. The 12-hour allowance provides
sufficient time to collect and process all necessary data after
stable plant conditions are established.

Steady state operation is required to perform a proper
inventory balance since calculations during maneuvering are
not useful. 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 seal
injection and return flows.

An early warning of pressure boundary leakage or
unidentified leakage is provided by the automatic systems
that monitor the containment atmosphere radioactivity and the
containment sump level. It should be noted that leakage past
seals and gaskets is not pressure boundary leakage. These
leakage detection systems are specified in LCO 3.4.6.1, "RCS
Leakage Detection Instrumentation."

The 72-hour Frequency is a reasonable interval to trend
leakage and recognizes the importance of early leakage
detection in the prevention of accidents.

5
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SR 4.4.6.2.1.f verifies that primary to secondary leakage is
less or equal to 150 gallons per day through any one SG.
Satisfying the primary to secondary leakage limit ensures that
the operational leakage performance criterion in the Steam
Generator Program is met. If this SR is not met, compliance
with LCO 3.4.5, "Steam Generator Tube Integrity," should be
evaluated. The 150 gallons per day limit is measured at room
temperature as described in Reference 5. The operational
leakage rate limit applies to leakage through any one SG. If it
is not practical to assign the leakage to an individual SG, the
entire primary to secondary leakage should be conservatively
assumed to be from one SG.

The Surveillance is modified by a footnote that states the
Surveillance is not required to be performed until 12 hours
after establishment of steady state operation. For RCS
primary to secondary leakage determination, steady state is
defined as stable RCS pressure, temperature, power level,
pressurizer and makeup tank levels, makeup and letdown,
and RCP seal injection and return flows.

The Surveillance Frequency of 72 hours is a reasonable
interval to trend primary to secondary leakage and recognizes
the importance of early leakage detection in the prevention of
accidents. The primary to secondary leakage is determined
using continuous process radiation monitors or radiochemical
grab sampling in accordance with the EPRI guidelines (Ref.
5).

4.4.6.2.2

The Surveillance Requirements for RCS pressure isolation
valves provide added assurance of valve integrity thereby
reducing the probability of gross valve failure and consequent
intersystem LOCA. RCS Pressure Isolation Valve (PIV)
Leakage measures leakage through each individual PIV and
can impact this LCO. Of the two PJVs in series in each
isolated line, leakage measured through one PIV does not
result in RCS leakage when the other is leak tight. If both
valves leak and result in a loss of mass from the RCS, the
loss must be included in the allowable IDENTIFIED
LEAKAGE.

REFERENCES 1. 10 CFR 50, Appendix A, GDC 30.
2. Regulatory Guide 1.45, May 1973.
3. FSAR, Section 15.
4. NEI 97-06, "Steam Generator Program Guidelines."
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5. EPRI, "Pressurized Water Reactor Primary-to
Secondary Leak Guidelines."
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