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Route 168
—

PO. Box 4
FirstEnergy Nuclear Operating Company Shippingport, PA 15077-0004

James H. Lash 724-682-5234
Site Vice President Fax: 724-643-8069

November 7, 2005
L-05-144

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

Subject: Beaver Valley Power Station, Unit Nos. 1 and 2
BV-1 Docket No. 50-334, License No. DPR-66
BV-2 Docket No. 50-412, License No. NPF-73
License Amendment Request Nos. 324 and 196
Steam Generator Tube Integrity

Pursuant to 10 CFR 50.90, FirstEnergy Nuclear Operating Company (FENOC) requests
amendments to the above licenses for Beaver Valley Power Station (BVPS) Unit Nos. 1
and 2 in the form of changes to the Technical Specifications. These License Amendment
Requests (LARs) are being made to satisfy a commitment to submit a LAR to adopt
steam generator technical specification requirements consistent with Technical
Specification Task Force 449, “Steam Generator Tube Integrity.” The commitment was
made in a letter dated April 13, 2005 (L-05-069) that submitted Beaver Valley Power
Station Unit No. 1 LAR 320, “Replacement Steam Generators” for NRC review. It is
expected that LAR 320 will be implemented in the spring of 2006, prior to approval of
LAR 324 in the summer of 2006.

The proposed license amendments revise the requirements in Technical Specifications
related to steam generator tube integrity. The changes are consistent with NRC approved
Technical Specification Task Force 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 0,
2005, as part of the consolidated line item improvement process (CLIIP).

The FENOC evaluation of the proposed changes is presented in the Enclosure. The
proposed Technical Specification changes are presented in Attachments A-1 and A-2 of
the Enclosure. Attachment B-1 and B-2 of the Enclosure provide the proposed
information-only changes to the Technical Specification Bases related to the proposed
license amendments.
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The BVPS review committees have reviewed the changes. The changes were determined
to be safe and do not involve a significant hazard consideration as defined in
10 CFR 50.92 based on the safety evaluation and no significant hazard evaluation
described in the Enclosure.

FENOC requests approval of the proposed amendment by July 1, 2006, with a 60 day
implementation period to precede the Fall 2006 Beaver Valley Power Station Unit No. 2
refueling outage scheduled for October 2006.

No new commitments are contained in this submittal. If you have questions or require
additional information, please contact Mr. Gregory A. Dunn, Manager, Fleet Licensing at
330-315-7243.

I declare under penalty of perjury that the foregoing is true and correct. Executed on
November _7__, 2005.

Sincerely,

mes H. Lash

Enclosure:
FENOC Evaluation of the Proposed Changes.

c:  Mr. T. G. Colburn, NRR Senior Project Manager
Mr. P. C. Cataldo, NRC Senior Resident Inspector
Mr. S. J. Collins, NRC Region I Administrator
Mr. D. A. Allard, Director BRP/DEP
Mr. L. E. Ryan (BRP/DEP)
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Beaver Valley Power Station
License Amendment Requests
324 (Unit 1) and 196 (Unit 2)

1.0 INTRODUCTION

This License Amendment Request (LAR) is being made to satisfy a commitment
to submit a LAR to adopt steam generator technical specification requirements
consistent with Technical Specification Task Force (TSTF) 449, “Steam Generator
Tube Integrity.” The commitment was made in a letter dated April 13, 2005
(L-05-069) that submitted Beaver Valley Power Station Unit No. 1 LAR 320,
“Replacement Steam Generators” for NRC review. It is expected that LAR 320
will be implemented in the spring of 2006, prior to approval of LAR 324 in the
summer of 2006.

The proposed license amendment revises the requirements in Technical
Specification (TS) related to steam generator tube integrity. The changes are
consistent with NRC approved Technical Specification Task Force 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, 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:

o Revised TS definition of LEAKAGE

e Revised TS 3/4.4.6, “Reactor Coolant System Leakage”

e New TS 3/4.4.5, “Steam Generator (SG) Tube Integrity” replacing old
TS 3/4.4.5 “Steam Generators”

e New TS 6.19, “Steam Generator (SG) Program”

e New TS 6.9.7, “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.
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Beaver Valley Power Station
License Amendment Requests
324 (Unit 1) and 196 (Unit 2)

Beaver Valley Power Station (BVPS) Unit Nos. 1 and 2 Technical Specifications
are currently based on NUREG 0452 rather than NUREG 1431 which is the format
of TSTF-449. Therefore, Attachment C has been provided to correlate changes
proposed by the TSTF with those proposed for BVPS by this license amendment
request.

To meet format requirements the Index, Technical Specifications and Bases pages
will be revised and repaginated as necessary to reflect the changes being proposed
by this LAR.

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

FirstEnergy Nuclear Operating Company (FENOC) has reviewed the safety
evaluation (SE) published on March 2, 2005 (70 FR 10298) as part of the CLIIP
Notice for Comment. This included the NRC staff’s safety evaluation (SE), the
supporting information provided to support TSTF-449, and the changes associated
with Revision 4 to TSTF-449. FirstEnergy Nuclear Operating Company has
concluded that the justifications presented in the TSTF proposal and the SE
prepared by the NRC staff are applicable to BVPS Unit Nos. 1 and 2 and justify
this amendment for the incorporation of the changes to BVPS Unit Nos. 1 and 2
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
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Beaver Valley Power Station
License Amendment Requests
324 (Unit 1) and 196 (Unit 2)

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 staff’s review of this
amendment application and reflects installation of replacement steam generators at
BVPS Unit No. 1 planned for the spring of 2006:

Beaver Valley Power Station Unit No. 1

Steam Generator (SG) Model(s):

Model 54F

Effective Full Power Years (EFPY)
of service for currently installed SGs

0.0 EFPY at start of Cycle 18 (Estimated start up date
is 04/17/06) :

Tubing Material

Inconel 690 Thermally Treated

Number of tubes per SG

3592 tubes per SG

Number and percentage of tubes
plugged in each SG

SG'A' - 0 tubes plugged (0.0%),
SG 'B' - 0 tubes plugged (0.0%),
SG'C' - 0 tubes plugged (0.0%)

Number of tubes repaired in each SG

None. No tube repair techniques, other than tube
plugging, arc currently approved for these SG's

Degradation mechanism(s) identified

To date, no degradation mechanisms have been
observed.

Current primary-to-secondary
leakage limits:

per SG: 150 gpd through any 1 SG
Total: 1 gpm unidentified/10 gpm identified
Leakage is evaluated at: Room Tempcrature

Approved Alternate Tube Repair
Criteria (ARC):

There are no alternate tube repair
criteria currently approved for these
SG's.

Approved SG Tube Repair Methods:

There are no tube repair methods, other
than tube plugging, currently approved
for these SG's.
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Beaver Valley Power Station
License Amendment Requests
324 (Unit 1) and 196 (Unit 2)

Beaver Valley Power Station Unit No. 1

Performance criteria for accident
leakage '

The primary to secondary SG tube leak rate value
assumed in the licensing basis accident analysis
represents the operational value noted in LCO
3.4.6.2.c of 150 gpd per SG or a total of 450 gpd. The
density used in the accident analysis to convert the
volumetric leak rate to mass leak rate is 62.4 Ibs/cu. ft.

Beaver Valley Power Station Unit No. 2

Steam Generator Model(s):

Model 51M

Effective Full Power Years (EFPY)
of service for currently installed SGs

14.026 EFPY at end of Cycle 11 (04/04/05)

Tubing Material

Inconel 600 Mill annecaled

Number of tubes per SG

3376 tubes per SG

Number and percentage of tubes
plugged in each SG

SG'A’ - 151 tubes plugged (4.47%),
SG 'B' - 160 tubes plugged (4.74%)
SG'C' - 129 tubes plugged (3.82%)

Number of tubes repaired in each SG

No tube repairs other than tube plugging have been
made through Cycle 11 (2R11).

Degradation mechanisms identified

Tube wear at AVB intersections

e Axial ODSCC at TSP intersections

e Axial ODSCC in the hot leg sludge pile free span
region and hot leg expansion transition

¢ Axial PWSCC in the cxpansion transition and
expanded portion in tubesheet

e Axial PWSCC at dented tube support plate
intersections

e Circumferential ODSCC in the hot leg top of
tubesheet expansion transitions

e Axial ODSCC at freespan dings

e Axial and circumferential PWSCC at the small
radius U-bends

e Volumetric OD indications above the top of
tubeshect (non corrosion related)
Pitting above the TTS
Tube wear duc to foreign object interaction
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Beaver Valley Power Station
License Amendment Requests
324 (Unit 1) and 196 (Unit 2)

Beaver Valley Power Station Unit No. 2

Current primary-to-secondary
leakage limits:

per SG: 150 gpd through any 1 SG
Total: 1 gpm unidentified/10 gpm identified
Leakage is evaluated at: Room Temperature

Approved Alternate Tube Repair
Criteria (ARC):

1. Voltage Based Repair Criteria

Approved by:
Amendment #101, dated 08/18/99

Applicability (e.g., degradation mechanism,
location):

ODSCC within Tube Support Plates
Special limits on allowable accident leakage:
None identificd

Exceptions or clarifications to the structural
performance criteria that apply te the ARC:

None identified

Approved SG Tube Repair Methods

1. Westinghouse laser welded slecves
2. ABB/CE TIG welded slecves

Approved by:

1. Amendment #56, dated 08/30/93
2. Amendment #98, dated 03/26/99
Applicability limits, if any: ‘
I. None

2. None

Sleeve repair criteria (e.g., 40% of the initial sleeve
wall thickness):

1. 25% (Plug on detection of any degradation)
2. 32% (Plug on detection of any degradation)
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Beaver Valley Power Station

License Amendment Requests
324 (Unit 1) and 196 (Unit 2)

Beaver Valley Power Station Unit No. 2

Performance criteria for accident The licensing basis main steam line break dose
leakage ' consequence analysis has established a maximum
allowable SG tube lcakage of 2.8 gpm which includes
an accident induced leakage of 2.5 gpm in the faulted
SG. This total SG tube leakage value of 2.8 gpm
includes the primary to secondary SG tube operational
leakage noted in LCO 3.4.6.2.c of 150 gpd per SG.
Other accidents (except SG tube rupture) assume

150 gpd. The density used in the accident analysis to
convert the volumetric leak rate to mass leak rate is
62.4 lbs/cu. ft.

7.0 NO SIGNIFICANT HAZARDS CONSIDERATION

FirstEnergy Nuclear Operating Company has reviewed the proposed no significant
hazards consideration determination published on March 2, 2005 (70 FR 10298) as
part of the CLIIP. FirstEnergy Nuclear Operating Company has concluded that the
proposed determination presented in the notice is applicable to BVPS Unit Nos. 1
and 2 and the determination is hereby incorporated by reference to satisfy the
requirements of 10 CFR 50.91(a).

8.0 ENVIRONMENTAL EVALUATION

FirstEnergy Nuclear Operating Company has reviewed the environmental
evaluation included in the model SE published on March 2, 2005 (70 FR 10298) as
part of the CLIIP. FirstEnergy Nuclear Operating Company has concluded that the
staff’s findings presented in that evaluation are applicable to BVPS Unit Nos. 1
and 2 and the evaluation is hereby incorporated by reference for this application.

9.0 PRECEDENT

This application is being made in accordance with the CLIIP. FirstEnergy Nuclear
Operating Company is not proposing 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, as stated in Section 2.0, DESCRIPTION
OF PROPOSED AMENDMENT, Beaver Valley Power Station Unit Nos. 1 and 2
Technical Specifications are currently based on NUREG 0452 rather than
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Beaver Valley Power Station
License Amendment Requests
324 (Unit 1) and 196 (Unit 2)

NUREG 1431 which is the format of TSTF-449. Therefore, adaptation of
TSTF-449 was required.

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)
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Attachment A-1

Beaver Valley Power Station, Unit No. 1
Proposed Technical Specification Changes

License Amendment Request No. 324

The following is a list of the affected pages:

Page | Pending LAR
\Y%
XV
1_3**
1-4
3/4 4-8 320
3/4 4-9 320
3/4 4-10 320
3/4 4-10a 320
3/4 4-10b 320
3/4 4-10c 320
3/4 4-10d 320
3/4 4-10e 320
3/4 4-13
3/4 4-14
6-21
6-26
6-27*
6-28*

* New page
**Provided for readability only



INDEX

LIMITING CONDITIONS FOR OPERATION AND SURVEILLANCE REQUIREMENTS

SECTION

3/4.4 REACTOR COOLANT SYSTEM

3/4.4.
3/4.4.1.
3/4.4.1.
3/4.4.1.

3/4.4.1.

3/4.4

3/4.4

3/4.4.

3/4.4

3/4.4

3/4.4.

3/4.4

3/4.4

3/4.4.
3/4.4.
3/4.4.9.
3/4.4.9.

3/4.4.11

1

.1.

.3

4

.5
.6
6.
.6.

.6.

8

9

PAGE

REACTOR COOLANT LQOPS
Normal Operation........coiiiieieeneennnanns 3/4 4-1
HOt Standby ... vtivii i tennecneneeancnennas 3/4 4-2b
1] a5 Uol'e L3 + R 3/4 4-2c
Loop Isolation Valves - Operating.......... 3/4 4-3
Isolated Loop Startup.......coivveeveeenenn. 3/4 4-4
SAFETY VALVES . ...ttt tensecnocncnsssannss 3/4 4-6
PRESSURIZER . .. v o v itvtecenencecasssansansas 3/4 4-7
STEAM GENERATORS_(SG) Tube Inteqritv....... 3/4 4-8
REACTOR COOLANT SYSTEM LEAKAGE
Leakage Detection Instrumentation.......... 3/4 4-11
Operational Leakage .....cvueeeeeecenenan .. 3/4 4-13
Pressure Isolation Valves ........ueeeveenne 3/4 4-14a
SPECIFIC ACTIVITY ...t eeeeeeenseaaasucasss 3/4 4-18
PRESSURE/TEMPERATURE LIMITS
Reactor Coolant System........coeceeeeecnes 3/4 4-22
Overpressure Protection Systems............ 3/4 4-27a
RELIEF VALVES | ...ttt etereennosssnensennsa 3/4 4-29

\Y Amendment No. 246

BEAVER VALLEY - UNIT 1



ADMINISTRATIVE CONTROLS
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6.9.1 DELETED
6.9.2 Annual Radiological Environmental

Operating RepoOrt .......ciiiiineeennnanns 6-17
6.9.3 Annual Radioactive Effluent Release

3= o o 6-18
6.9.4 DELETED
6.9.5 Core Operating Limits Report (COLR) ...... 6-18
6.9.6 Pressure and Temperature Limits Report

(PTLR) & i i it ittt eiieneceaenaaasenanoaeenns 6-20
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6.10 DELETED
6.11 RADIATION PROTECTION PROGRAM. ....c:cecevecesesnnns 6-21
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6.19 Steam Generator (SG) Program............c.coco.-.. 6-27
BEAVER VALLEY - UNIT 1 Xv Amendment No. 26&



il Provided for
DEFINITIONS | readability only

CHANNEIL: CHECK

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

CHANNEL FUNCTIONAL TEST

1.11 A CHANNEL FUNCTIONAL TEST shall be the injection of a
simulated signal into the channel as close to the primary sensor as
practicable to verify OPERABILITY including alarm and/or trip
functions.

CORE ALTERATION

1.12 CORE ALTERATION shall be the movement of any fuel, sources, or
reactivity control components within the reactor vessel with the
vessel head removed and fuel in the wvessel. Suspension of CORE
ALTERATIONS shall not preclude completion of movement of a component
to a safe position.

SHUTDOWN MARGIN

1.13 SHUTDOWN MARGIN shall be the instantaneous amount of
reactivity by which the reactor is or would be subcritical from its
present condition assuming all full length rod cluster assemblies
(shutdown and control) are fully inserted except for the single rod
cluster assembly of highest reactivity worth which is assumed to be
fully withdrawn.

LEAKAGE
1.14 "~ LEAKAGE shall be:
a. Identified LEAKAGE

1. LEAKAGE, such as that from pump seals or valve packing
(except reactor coolant pump seal water injection or
leakoff), that is captured and conducted to collection
systems or a sump or collecting tank;

2. 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

BEAVER VALLEY - UNIT 1 1-3 Amendment No. 220



DEFINITIONS

3. Reactor Coolant System LEAKAGE through a steam
generator to the secondary system__ (primary to

secondary LEAKAGE) .
b. Unidentified LEAKAGE

Unidentified LEAKAGE shall be all LEAKAGE (except reactor
coolant pump seal water injection or leakoff) that is not
Identified LEAKAGE.

c. Pressure Boundary LEAKAGE

Pressure Boundary LEAKAGE shall be LEAKAGE (except steam

primary to secondary LEAKAGE) through a
nonisolable fault in a Reactor Coolant System component
body, pipe wall or vessel wall.

1.15 THROUGH 1.17 (DELETED)
QUADRANT‘POWER TILT RATIO (OPTR)

1.18 OQPTR 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.

DOSE _EQUIVALENT T-131

1.19 DOSE EQUIVALENT I-131 shall be that concentration of I-131
(microcuries/gram) that alone would produce the same thyroid dose as
.the quantity and isotopic mixture of I-131, I-132, I-133, I-134, and
I-135 actually present. The DOSE EQUIVALENT I-131 is calculated with
the following equation:

C;_ Ci_ C;- Ci
Cpyyy + —E5132 4 TI=133 4 Io13d g 1135

C._ =
I-131p E. 170 6 1000 34

Where “C” is the concentration, in microcuries/gram of the iodine
isotopes. This equation is based on dose conversion factors derived
from ICRP-30.
STAGGERED TEST BASIS
1.20 A STAGGERED TEST BASIS shall consist of:

a. A test schedule for n systems, subsystems, trains or other

designated components obtained by dividing the specified
test interval into n equal subintervals;

BEAVER VALLEY - UNIT 1 1-4 Amendment No. 216
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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 satisfyving the tube repair criteria shall be
pluagged in accordance with the Steam Generator Program.

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

- = = & = = & & = = = = « = - GENERAL NOTE = = = = = = = = = = = - -
Separate action statement entry is allowed for each SG tube.

a. With one or more SG _tubes satisfving the tube repair
criteria and not plugged in accordance with the Steam
Generator Program:

1. Verify within 7 days that tube integrity of the
affected tube(s) is maintained until the next

refueling outage or SG tube inspection.

2. Plug the affected tube(s) in accordance with the Steam
Generator Program prior to entering MODE 4 following
the next refueling outage or SG tube inspection.

b. With Action a not being completed within the specified.
completion time, be in HOT STANDBY within 6 hours and in

COLD SHUTDOWN within the following 30 hours.

SURVEILLANCE REQUIREMENTS

4.4.5.1 Verify SG tube integrity in accordance with, and at a
frequency specified in 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 MODE 4 following a SG tube inspection.

BEAVER VALLEY - UNIT 1 3/4 4-8 Amendment No.




REACTOR_COOLANT SYSTEM

OPERATIONAL LEAKAGE

LIMITING CONDITION FOR OPERATION

3.4.6.2
to:
a.
b.
C.
d.

Reactor Coolant System operational LEAKAGE shall be limited

No pressure boundary LEAKAGE,
1 gpm unidentified LEAKAGE,

150 gallons per day primary— to—_ _secondary LEAKAGE through
any one steam generator, and

10 gpm identified LEAKAGE.

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

ACTION:

ba.

With any Reactor Coolant System operational LEAKAGE greatexr
£han—any—one—ef theabove—not within limits——exe%aééng for
reasons other than pressure boundary LEAKAGE_or primary to
secondary LEAKAGE, reduce the LEAKAGE ¥ate—to within limits
within 4 hours—ef—be—&&—a%—4easE—H@?—S%ANDB¥—%&%hé&—%he
next—6—hours—and—inCOLD—SHUTPOWN—within—the—fellewing—36
hours. :

With_the required action and associated completion time of
Action a not met, or with any—pressure boundary LEAKAGE, or

with primary to secondary leakage not within limit, be in
at least HOT STANDBY within 6 hours and in COLD SHUTDOWN

. within the next-following 30 hours.

SURVEILLANCE REQUIREMENTS

4.4.6.2

Reactor Coolant System operational LEAKAGES shall be

demonstrated to be within each of the above limits by:

a.

Monitoring the following leakage detection instrumentation
at least once per 12 hours:

1. Containment atmosphere gaseous radioactivity monitor.

(1) Only on 1leakage detection instrumentation required by LCO
3.4.6.1.

BEAVER VALLEY - UNIT 1 3/4 4-13 Amendment No. 188




REACTOR COOLANT SYSTEM

OPERATIONAL LEAKAGE

SURVEILLANCE REQUIREMENTS (Continued)

2. Containment atmosphere particulate radioactivity
monitor.
3. Containment sump discharge flow monitor.
4. Containment sump narrow range level monitor.
b. Performance of a Reactor Coolant System water inventory
balance atz)%%ast once per 72 hours—auring—steady—state
eperation.

equal to 150 gallons per day throqugh any one steam

\&7

C. Verifying primary to secondary LEARKAGE is less than or |

generator at least once per 72 hours.

(2) Not required to be performed in-MOBE—3—er—4—until 12 hours after
establishment of steady state operation.

(3) Not applicable to primary to secondary LEAKAGE. |

BEAVER VALLEY - UNIT 1 3/4 4-14 Amendment No. 183 l



ADMINISTRATIVE CONTROLS

PRESSURE AND TEMPERATURE LIMITS REPORT (PTLR) (Continued)

The methodology listed in WCAP-14040-NP-A was used with two
exceptions:

a) Use of ASME Code Case N-640, “Alternative Reference
Fracture Toughness for Development of P-T Limits for
Section XI, Division 1”, and

b) Use of methodology of the 1996 version of ASME Section
XI, Appendix G, “Fracture Toughness Criteria for
Protection Against Failure”.

c. The PTLR shall be provided to the NRC upon issuance for
each reactor fluence period and for any revision or
supplement thereto.

6.9.7 STEAM GENERATOR TUBE INSPECTION REPORT

A report shall be submitted within 180 days after the initial
entry into MODE 4 following completion of an inspection
performed in_ accordance with the Specification 6.19, Steam
Generator (SG) Program. The report shall include:

a. The scope of inspections performed on each SG,
b. Active degradation (as defined in EPRI, “Pressurized Water

Reactor Steam_Generator Examination Guidelines”) mechanisms
found,

C. Nondestructive examination technigques 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,

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

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

6.10 DELETED
6.11 RADIATION PROTECTION PROGRAM

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.

BEAVER VALLEY - UNIT 1 6-21 Amendment No. 256
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ADMINISTRATIVE CONTROLS

Containment Leakage Rate Testing Program (Continued)

b. Air Lock testing acceptance criteria and required action
are as stated in Specification 3.6.1.3 titled "Containment
Air Locks."

The provisions of Specification 4.0.2 do not apply to- the test
frequencies specified in the Containment Leakage Rate Testing
Program.

The provisions of Specification 4.0.3 are applicable to the
Containment Leakage Rate Testing Program.

6.18 Technical Specifications (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 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
FSAR.

d. Proposed changes that meet the criteria of Specification
6.18.b.1 & 2 above shall be reviewed and approved by the
NRC prior to implementation. 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).

6.19 Steam Generator (SG) Program

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

BEAVER VALLEY - UNIT 1 6-26 Amendment No. 239 |



ADMINISTRATIVE CONTROLS

Steam Generator Program (Continued)

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. Provisions for Performance Criteria For SG Tube Integrity

SG__tube integrity shall be maintained by meeting the
performance criteria for tube structural inteqrity,
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 regquirements, 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 inteqgrity, 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 S8G 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 the operational leakage limit
listed in LCO 3.4.6.2.c of 150 gpd per SG.

3. The operational LEAKAGE performance criterion is
specified in LCO 3.4.6.2."
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.
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Steam Generator Program (Continued)

d.

Provisions For SG Tube Inspections

Periodic SG tube inspections shall be performed. The number

and portions of the tubes inspected and wmethods of
inspection shall be performed with the obijective of

detecting flaws of anvy tvpe (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 satigsfy 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 inteqrity is maintained untijil the next SG inspection.
A deagradation assessment 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
144, 108, 72, 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 72 effective full power months

or three 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 a pulled tube, diagnostic
non-destructive testing, or engineering evaluation
indicates that a crack-like indication is not

associated with _a crack(s), then the indication need

not be treated as_a crack.

e. Provisions for monitoring operational primary to secondary

LEAKAGE

-
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DEFINITIONS

CORE ALTERATION

1.12 CORE ALTERATION shall be the movement of any fuel, sources, or
reactivity control components within the reactor vessel with the
vessel head removed and fuel in the vessel. Suspension of CORE
ALTERATIONS shall not preclude completion of movement of a component
to a safe position. .

SHUTDOWN MARGIN

1.13 SHUTDOWN MARGIN shall be the instantaneous amount of reactivity
by which the reactor is or would be subcritical from its present
condition assuming all full length rod cluster assemblies (shutdown
and control) are fully inserted except for the single rod cluster
assembly of highest reactivity worth which is assumed to be fully
withdrawn.

LEAKAGE
1.14 LEAKAGE shall be:
a. Identified LEAKAGE

1. LEAKAGE, such as that from pump seals or valve packing
(except reactor coolant pump seal water injection or
leakoff), that is captured and conducted to collection
systems or a sump or collecting tank;

2. 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

3. Reactor Coolant System LEAKAGE through a steam

generator to the secondary system_(primary to secondary
LEAKAGE) .

b. Unidentified LEAKAGE

Unidentified LEAKAGE shall be all LEAKAGE (except reactor
coolant pump seal water injection or leakoff) that is not
Identified LEAKAGE.

c. Pressure Boundary LEAKAGE

Pressure Boundary LEAKAGE shall be LEAKAGE (except steam

primary to secondary LEAKAGE) through a
nonisolable fault in a Reactor Coolant System component
body, pipe wall or vessel wall.

BEAVER VALLEY - UNIT 2 1-3 Amendment No. 97
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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 or repaired in accordance with the Steam Generator
Program.

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

ACTION:
-~ - ~ -~ - - = - =~ = - = - -GENERAL NOTE - = = = = = = = = = = - -
Separate action statement entrvy is allowed for each SG tube.

a. With one or more SG tubes satisfving the tube repair

criteria and not plugged or repaired in accordance with the
Steam Generator Program:

1. Verify within 7 days that tube integrity of the
affected tube(s) is__ maintained until the next

refueling outage or SG tube inspection.

2. Plug or repair the affected tube(s) in accordance with

the Steam Generator Program prior to entering MODE 4
following the next refueling outage or SG tube

.inspection. -

b. With Action a not being completed within the specified
completion time, be in HOT STANDBY within 6 hours and in
COLD_SHUTDOWN within the following 30 hours.

SURVEILLANCE REQUIREMENTS

4.4.5.1 Verify SG tube integrity in accordance with, and at a
frequency specified in the Steam Generator Program.

4.4.5.2 Verify that each inspected SG tube that satisfies the tube

repair criteria is plugged or repaired in accordance with the Steam
Generator Program prior to entering MODE 4 following a SG tube
inspection.
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REACTOR COOLANT SYSTEM

OPERATIONAL LEAKAGE

LIMITING CONDITION FOR OPERATION

3.4.6.2
to:
a.
b.
c.
d.

Reactor Coolant System operational LEAKAGE shall be limited

No pressure boundary LEAKAGE,
1 gpm unidentified LEAKAGE,

150 gallons per day primary—_ to—_ secondary LEAKAGE through
any one steam generator, and

10 gpm identified LEAKAGE.

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

ACTION:

ba.

With any Reactor Coolant System operational LEAKAGE greater
£han—any-one—of—theabove—not within limits——exe%uéiﬁg for
reasons other then pressure boundary LEAKAGE_or primary to
seconda;x LEAKAGE, reduce the LEAKAGE xate—to within limits
within 4 hours—ef—be—&n—a%—&ease—ae¥—8¥ANBB¥—w&%hi&—%he

next—6—hourcs—and—in—COLb—SHUTBOWN—within—+thefollowing—36
heouxs.

With_the required action and associated completion time of
Action a not met, or with amy—pressure boundary LEAKAGE, or

with primary to secondary leakage not within limit, be in
at least HOT STANDBY within 6 hours and in COLD SHUTDOWN

within the next 30 hours.

SURVEILLANCE REQUIREMENTS

4.4.6.2

Reactor Coolant System operational LEAKAGES shall be

demonstrated to be within each of the above limits by:

a.

Monitoring the following leakage detection instrumentation
at least once per 12 hours:

1. Containment atmosphere gaseous radioactivity monitor.

(1) Only on leakage detection instrumentation required by LCO
3.4.6.1.
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REACTOR COOLANT SYSTEM

OPERATIONAL LEAKAGE

SURVEILLANCE REQUIREMENTS (Continued)

2. Containment atmosphere particulate radioactivity monitor.
3. Containment sump discharge flow monitor.
4. Containment sump narrow range level monitor.

b. Performance of a Reactor Coolant System water inventory

balance at(%??Ft once per 72 hours—during-steady—state
eperatien. '/

c. Verifying primary to secondary LEAKAGE is less than or equal

to_ 150 gallons per day through any one steam generator at

least _once per 72 hours.

(2) Not required to be performed in—MOBE3—er—4—until 12 hours after

establishment of steady state operation.

(3) Not applicable to primary to secondary LEAKAGE.

BEAVER VALLEY - UNIT 2 3/4 4-20 Amendment No. &4



ADMINISTRATIVE CONTROLS

PRESSURE AND TEMPERATURE LIMITS REPORT (continued)

c. The PTLR shall be provided to the NRC upon issuance for
each reactor fluence period and for any revision or
supplement thereto.

6.9.7 STEAM GENERATOR TUBE INSPECTION REPORT

A report shall be submitted within 180 days after the initial
entry into MODE 4 following completion of an inspection

performed in accordance with the Specification 6.19, Steam
Generator (SG) Program. The report shall include:

a. The scope of inspections_performed on each SG__including
number and extent of sleeves examined,

b. Active degradation (as defined in EPRI, “Pressurized Watex
Reactor Steam Generator Examination Guidelines”) mechanisms

found,

C. Nondestructive examination techniques utilized for each
degradation mechanism,

d. Loocation, orientation (if linear and measured sizes (if

available) of service induced indications,

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

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

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

h. The effective plugging percentage for all plugging and tube
repairs in each SG, and

i. Repair method utilized and the number of tubes repaired by
each repair method.

For implementation of the voltage-based repair criteria to tube
support plate intersections, notify the Commisgion prior to
returning the steam generators to service (MODE 4) should any of
the following conditions arise:

1. If estimated leakage based on the projected end-of-cycle
(or if not practical, using the actual measured end-of-
cycle) voltage distribution exceeds the leak limit
(determined from the licensing basis dose calculation for
the postulated main steamline break) for the next operating
cycle.

2. If circumferential crack-like indications are detected at
the tube support plate intersections.
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ADMINISTRATIVE CONTROLS

STEAM GENERATOR TUBE INSPECTION REPORT (continued)

3. If indications are identified that extend bevond the
confines of the tube support plate.

4. If indications are identified at the tube support plate
elevations that are attributable to primary water stress

5. If the calculated conditional burst probability based on

the proijected end-of-cycle (or if not practical, using the
actual measured end-of-cycle) voltage distribution exceeds
1 x 1074, notify the Commission and provide an assessment
of the safety significance of the occurrence.

6.10 DELETED

6.11 RADTATION PROTECTION PROGRAM

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.

6.12 HIGH RADIATION AREA

6.12.1 1In lieu of the "control device" or "alarm signal" required by
paragraph 20.1601 of 10 CFR 20, each high radiation area in which the
intensity of radiation is greater than 100 mrem/hr but less than
1000 mrem/hr shall be barricaded and conspicuously posted as a high
radiation area and entrance thereto sq%ll be controlled by requiring
issuance of a Radiological Work Permit . 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 which continuously indicates
the radiation dose rate in the area.

b. A radiation monitoring device which continuously integrates
the radiation dose rate in the area and alarms when a
preset integrated dose is received. Entry into such areas
with this monitoring device may be made after the dose rate
level in the area has been established and personnel have
been made knowledgeable of them.

(1) Radiation protection personnel, or personnel escorted by
radiation protection personnel in accordance with approved
emergency procedures, shall be exempt from the RWP issuance
requirement during the performance of their radiation protection
duties, provided they comply with approved radiation protection
procedures for entry into high radiation areas.
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ADMINISTRATIVE CONTROLS

TECHNICAL SPECIFICATIONS (TS) BASES CONTROL PROGRAM (Continued)

2. a change to the updated FSAR or Bases that requires
NRC approval pursuant to 10 CFR 50.59.

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

Proposed changes that meet the criteria of Specification
6.18.b.1 & 2 above shall be reviewed and approved by the
NRC prior to implementation. 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).

6.19 STEAM GENERATOR (SG) PROGRAM

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 or repair of tubes.
Condition monitoring assessments shall be conducted during
each outage during which the SG tubes are _inspected,
plugged, or repaired to confirm that the performance
criteria are being met. .

b. Provisions for Performance Criteria For SG Tube Integrity

SG tube integrity shall be maintained by meeting the

performance criteria for tube structural inteqgrity,
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 startu 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 primaryv-to-secondary
pressure differential and a safety factor of 1.4
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ADMINISTRATIVE CONTROLS

STEAM GENERATOR PROGRAM (Continued)

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 150 gpd per SG specified in
LCO 3.4.6.2.c, except for specific tvpes of
degradation at specific IJlocations as described in
Technical Specification 6.19.c.

3. The operational LEAKAGE performance criterion is
specified in I.CO 3.4.6.2.

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 oxr repaired except when
alternate tube repair criteria permitted by technical
specifications are satigfied.

Sleeves found by inservice inspection to contain flaws with
a_depth equal to or exceeding the following percentages of
the nominal tube wall thickness shall be plugged:

ABB_Combustion_ Engineering TIG welded sleeves 32%
Westinghouse laser welded sleeves 25%

The following alternate tube repair criteria may be applied
as an _alternative to the 40% depth based criteria:

1. Tube Support Plate Voltage-Based Repair Criteria

(granted by License Amendment 101)

Tube Support Plate Plugging Limit is wused for the
disposition of an alloy 600 steam generator tube for
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ADMINISTRATIVE CONTROLS

STEAM GENERATOR PROGRAM (Continued)

continued service that is experiencing predominantly
axially oriented outside diameter stress corrosion
cracking confined within the thickness of the tube
support plates. At tube support plate intersections,

the luggin repair limit is based on maintainin

steam generator tube serviceability as described below:

a) Steam generator tubes, with degradation attributed to
outside diameter stress corrosion cracking within the
bounds of the tube support plate with bobbin voltages
less than or equal to 2.0 volts will be allowed to

remain in_service.

b) Steam generator tubes, with degradation attributed to
outside diameter stress corrosion cracking within_the
bounds of the tube gupport plate with a bobbin voltage

areater than 2.0 volts will be repaired or_ plugged,
except as noted in below.

c) Steam generator tubes, with degradation attributed_ to
outside diameter stress corrosion cracking within the
bounds of the tube support plate with a bobbin voltage
greater than 2.0 volts but less than or equal to the
upper voltage repair 1limit (calculated according to
the methodology in Generic Letter 95-05 as
supplemented) may remain in service if a rotating
pancake coil or acceptable alternative inspection does
not detect degradation.

d) Steam generator tubes, with degradation_ attributed to

outside diameter stress corrosion cracking within the
bounds of the tube support plate with a bobbin voltage
greater than the upper voltage repair limit
(calculated according to the wmethodology in Generic
Letter 95-05 as supplemented) will be plugged or
repaired.
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STEAM GENERATOR PROGRAM (Continued)

d) If an unscheduled mid-cycle inspection is performed,

the following mid-cycle repair limits apply instead of
the limits specified in 6.19.c.l.a, 6.19.c.1.b_ and

6.19.c.1.c.

The mid-cycle repair limits are determined from the

following equations:

AV - \%L

' 1.04+NDE+Gr (%Lﬁ)

CL-At
YMLRL = VYMurt - (VurL 'VLRL)(—CL
where:
Vi, = upper voltage repair limit
Vi = lower voltage repair limit

<

RL mid-cvcle upper voltade repair limit
based on time into cycle
mid-cvcle lower voltage repair limit
based on_V and time into cycle
. At = length of time gsince last scheduled

inspection during which V___ and Ve

were implemented

§<

CL = cvcle length (the time between two
scheduled steam generator
inspections)

v, = structural) limit voltage

Gr = average growth rate per cycle length

NDE = 95-percent cumulative probability
allowance_ for nondestructive
examination uncertaint i.e., a

value of 20-percent has been
approved by NRC) The NDE is the

value provided by the NRC in GL
95-05 as supplemented.

d. Provisions For SG Tube Inspections
Periodic SG tube ingpections 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
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ADMINISTRATIVE CONTROLS

STEAM GENERATOR PROGRAM (Continued)

outlet, and that mav satisfy the applicable tube repair
criteria. The tube-to-tubesheet weld is not part of the

tube. Previous defects or imperfections in an area repaired
by sleeving are not considered an area requiring re-

inspection. In addition to meeting the requirements of
d.l1, d.2, and 4.3 below, the inspection scope, inspection
methods, and inspection intervals shall be such as to

ensure that SG tube inteqgrity is maintained until the next
SG inspection. A degradation assessment shall be performed
to determine the tyvpe and location of flaws to which the
tubes may be susceptible and, based on this agsessment, to
determine which inspection methods need to be emploved 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 60
effective full power months. The first sequential
period shall be considered to begin after the first

inservice inspection of the SGs. No SG shall operate
for more than 24 effective full power months or one
refueling outage (whichever is 1less) 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 a pulled tube, diagnostic

non-destructive testing, or engineexring evaluation

indicates that a crack-like indication_is not

associated with_ a crack(s), then the indication need

not be treated as a crack.

4. Inspect at least 3 percent of the total number of

sleeved tubes in all three steam generators. A sample
size less than 3 percent is acceptable provided all
the sleeved tubes in the steam generator(s) examined
during the refueling outage are inspected. These
inspections will include both the tube and the sleeve.
If any selected sleeve does not permit the passage of
the eddy current probe for a sleeve inspection, this

shall be recorded and an adijacent sleeve shall be

selected and subjected to a sleeve inspection.
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5.

Indications left in service as a result of application

of the tube support plate voltage-based repair
criteria (6.19.c.1) shall be inspected during all
future refueling outages.

Implementation of the steam generator tube-to-tube
support plate repair criteria requires a 100-percent
inspection for hot-leg and cold-leg tube support plate
intersections down to the lowest cold-leqg tube support
plate with known outside diameter stress corrosion
cracking (ODSCC) indications. The determination of
the lowest cold-leg tube support plate intersections
having ODSCC indications shall be based on the
performance of at least a 20-percent random sampling
of tubes inspected over their full length.

e. Provisions for monitoring operational primary to secondary

LEAKAGE

f. Provisions For SG _Tube Repair Methods

Steam generator tube repair methods shall provide the means
to reestablish the RCS pressure boundary integrity of SG

tubes without removing the tube from service. For the

purposes of these Specifications, tube plugaing is not a

repair. All acceptable tube repair methods are 1listed
below.

1. ABB Combustion Engineering TIG welded sleeves, CEN-629-

2.

P, Revision 02 and CEN-629-P Addendum 1, granted by

License Amendment 98 License Condition 2.CQ11

License Appendix D, Amendment 98) also applies).

Westinghouse laser welded sleeves, WCAP-13483,

Revision 1, granted by License Amendment 56.
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BASES

3/4.4.3 SAFETY VALVES (Continued)

Demonstration of the safety valves' 1lift settings will occur only
during shutdown and will be performed in accordance with the
provisions of Section XI of the ASME Boiler and Pressure Code.

3/4.4.4 PRESSURIZER

The requirement that (150)kw of pressurizer heaters and their
associated controls be capable of being supplied electrical power
from an emergency bus provides assurance that these heaters can be
energized during a 1loss of offsite power condition to maintain
natural circulation at HOT STANDBY.

BEAVER VALLEY - UNIT 1 B 3/4 4-2 Change No. 1-883029
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3/4.4.5 Steam Generator (SG) Tube Inteqrity

BACKGROUND

Steam generator tubes are small diameter, thin walled tubes that
carrv 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 svstem’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. The SG heat removal function is addressed by “Reactor Coolant
L.oop” LCOs 3.4.1.1 (MODES 1 and 2), 3.4.1.2 (MODE 3), and 3.4.1.3

(MODES 4 and 5) .
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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 subiject to a variety of degradation

mechanisms. Depending upon materials and design, 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 dedgradation.

Specification 6.19, “Steam Generator (SG) Program,” requires that a
proagram be established and implemented to ensure that SG _tube

integrity is wmaintained. Pursuant to Specification 6.19, tube
integrity is maintained when the SG_ performance criteria are met.
There are three SG performance criteria: structural inteqgrity,
accident induced leakage, and operational LEAKAGE. The SG performance
criteria are described in Specification 6.19. 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
NEI _97-06, “Steam Generator Program Guidelines”.

APPLICABLE SAFETY ANALYSES

The steam generator tube rupture (SGTR) accident is the limitin

design basis event for SG tubes and avoiding an SGTR_is the basis for
this Specification. The analysis of a SGTR event assumes a_ bounding
primary to secondary SG tube LEAKAGE rate equal to the operational
LEAKAGE rate limits in I.CO 3.4.6.2.¢c, “RCS Operational LEAKAGE,” plus
the leakage rate associated with a double-ended rupture of a single
tube. The accident analysis’for a SGTR assumes that following reactor
trip the contaminated secondary fluid is released to the atmosphere
via safety valves. Environmental releases before reactor trip are
discharged to the main condenser.

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.) TIn these analyses, the steam
discharge to the atmosphere includes primary to secondary SG tube

LEAKAGE equivalent to the operational leakage limit of 150 gpd per
SG. For accidents that do not involve fuel damage, the primary

coolant activity level of DOSE EQUIVALENT TI-131 is assumed to be
equal to the LCO 3.4.8, “RCS Specific Activity,” limits. Pre-

accident and concurrent iodine spikes are assumed in accordance with
applicable regulatory guidance. 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 10 CFR 50.67 as supplemented by
Requlatory Guide 1.183.

Steam generator tube inteqrity satisfies Criterion 2 of 310 CFR
50.36(c) (2) (ii) .




LCO

The LCO reguires that SG tube inteqrity 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 an 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 retain tube integrity.

In the context of this Specification, a SG tube igs 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
6.19, “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 intearity 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.qg. 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 quidance on assessing loads that have
a _significant effect on_burst or collapse. In that context, the term
“significant” 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 gtructural limit or Jlimiting
burst/collapse condition to_ be established.” For tube integrit
evaluations, except for circumferential deqradation, axial thermal
loads are classified as secondary loads. For circumferential
dearadation, 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 vield strength for all ASME Code,

Section III Service Level A normal operatin conditions and

Service Level B (upset or abnormal conditions) transients included in




the desian specification. This includeg safety factors and applicable
design basis loads based on ASME Code, Section III, Subsection NB and
Draft Requlatory Guide 1.121, “Basis for Plugging Degraded Steam
Generator Tubes”, August 1976.

The accident induced leakage performance criterion_ensures that the
primary to secondary LEAKAGE caused by a design basis accident, other
than a SGTR, is within the accident analysis assumptions. The
accident analysis assumes that accident induced leakage does not
result in a tube leakage per SG in excess of the operational leakage’
limit provided in LCO 3.4.6.2.c of 150 apd per SG. The accident
induced 1leakage rate includes any primary to secondary LEAKAGE
existing prior to the accident in addition to primary to secondary
LEAKAGE induced during the accident.

The operational LEAKAGE performance criterion provides an_observable
indication of SG tube conditions during plant operation. The limit on
operational LEAKAGE is contained in ILCO 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 agsumption 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 congexvative.

APPLICABTILITY

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 MODE 1, 2, 3, or 4.

RCS conditions are far less challenging in MODES S 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 - o ~

The ACTIONS are modified by a Note clarifving that the actions may be

entered independently for each SG tube. This is acceptable because
the regquired actions provide appropriate compensatory actions for
each affected SG _tube. Complying with the required actions may allow
for continued operation, and subsequently affected SG tubes are
governed by subsequent condition entry and application of associated
required actions.

a. ACTION a applies if it is discovered that one or more SG
tubes examined in an_ingervice inspection satisfy the tube
repair criteria but were not plugged in accordance with the

Steam Generator Program as required by SR 4.4.5.1. An
evaluation of SG tube inteqgrity 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
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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 lugged rior to

entering MODE 4 following the next refueling outage or SG
inspection. This completion time 1is acceptable since
operation until the next inspection is supported by the

ogerational assessment .

b. If the regquired actions and associated completion times of
ACTION a are not met or if SG tube integritv is not being

maintained, the reactor wmust be brought to HOT_ STANDBY

within 6 hours and COLD SHUTDOWN within the following 30
hours.

The allowed completion 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 REQUIREMENTS
SR 4.4.5.1

During shutdown periods the SGs are inspected as required by this SR
and the Steam Generator Program. NEI 97-06, “Steam Generator Program

Guidelines”, 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 to ensure that the SG performance
criteria have been met for the previous operating period.

The Steam Generator Program in conijunction with the degradation
assessment determines the scope of the inspection and the methods
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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 and
the degradation assessment also specify the inspection methods to be
used to find potential degradation. Inspection methods are a function
of degradation_ moxrphology, nondestructive examination (NDE) technigque
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 EPRI, “Pregsurized Water Reactor Steam Generator

Examination Guidelines”. 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 6.19 contains prescriptive requirements
concerning inspection intervals to_provide added assurance that the
SG_performance criteria wil)l be met between scheduled inspections.

SR 4.4.5.2

During an SG_inspection, any inspected tube that satisfies the Steam
Generator Program repair criteria is removed from service by
plugaing. The tube repair criteria delineated in Specification 6.19
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).
NEI 97-06_ provides 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 SR 4.4.5.2 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.

BEAVER VALLEY - UNIT 1 B 3/4 4-2a Change No. 1-62%02
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3/4.4.6.1 LEAKAGE DETECTION INSTRUMENTATION (Continued

SURVEILLANCE REQUIREMENTS (SR)
SR 4.4.6.1.a

SR 4.4.6.1.a requires the performance of a CHANNEL CHECK of the
required containment atmosphere radioactivity monitor. The check
gives reasonable confidence that the channel is operating properly.
The Frequency of 12 hours is based on instrument reliability and is
reasonable for detecting off normal conditions.

SR 4.4.6.1.a requires the performance of a CHANNEL FUNCTIONAL TEST on
the required containment atmosphere radioactivity monitor. The test
ensures that the monitor can perform its function in the desired
manner. The test verifies the alarm setpoint and relative accuracy
of the instrument string. The Frequency of 31 days considers
instrument reliability, and operating experience has shown that it is
proper for detecting degradation.

SR 4.4.6.1.a also requires the performance of a CHANNEL CALIBRATION
on the required containment atmosphere radioactivity monitor. The
calibration verifies the accuracy of the instrument string, including
the instruments located inside containment. The Frequency of 18
months is a typical refueling cycle and considers channel
reliability. Again, operating experience has proven that this
Frequency is acceptable.

SR 4.4.6.1.b

SR 4.4.6.1.b requlres the performance of a CHANNEL CALIBRATION on the

required containment sump monitor. The calibration verifies the
accuracy of the instrument string, including the instruments located
inside containment. The Frequency of 18 months is a typical

refueling cycle and considers channel reliability. Again, operating
experience has proven that this Frequency is acceptable.

3/4.4.6.2 OPERATIONAL LEAKAGE

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.

BEAVER VALLEY - UNIT 1 B 3/4 4-3d Amendment No. 183
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BASES

3/4.4.6.2 OPERATIONAL LEAKAGE (Continued)
BACKGROUND (Continued)

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, requires means for detecting and, to
the extent practical, identifying the source of reactor coolant
LEAKAGE. Regulatory Guide 1.45 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 percent 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

BEAVER VALLEY - UNIT 1 B 3/4 4-3e Amendment No. 183
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BASES

3/4.4.6.2 OPERATIONAL LEAKAGE (Continued)
APPLICABLE SAFETY ANALYSES (Continued)

affect the probability of such an event. The safety analysis for an
event resulting- in steam discharge to the atmosphere assumes a
450 gpd (150 gpd per steam generator) primary-to-secondary LEAKAGE.

Primary-to-secondary LEAKAGE is a factor in the dose assessment of
accidents or transients that involve secondary steam release to the
atmosphere, such as a main steam line break (MSLB), a locked rotor
accident (LRA), a Loss of AC Power (LACP), a Control Rod Ejection
Accident (CREA) and to a 1lesser extent, a Steam Generator Tube
Rupture (SGTR). The leakage contaminates the secondary fluid. The
limit on the primary-to-secondary 1leakage ensures that the dose
contribution at the site boundary from tube leakage following such
accidents are limited to appropriate fractions of the 10 CFR 50.67
limit of 25 Rem TEDE as allowable by Regulatory Guide 1.183. The
limit on the primary-to-secondary leakage also ensures that the dose
contribution from tube leakage in the control room is limited to the
10 CFR 50.67 limit of 5 Rem TEDE. Among all of the analyses that
release primary side activity to the environment via tube 1leakage,
the MSLB is of particular concern because the ruptured main steam
line provides a pathway to release the primary to secondary leakage
directly to the environment without dilution in the secondary fluid.

L.CO
RCS operational LEAKAGE shall be limited to:

a. Pressure Boundary LEAKAGE

.No pressure boundary LEAKAGE is allowed, being indicative
of material deterioration. LEAKAGE of this type is

BEAVER VALLEY - UNIT 1 B 3/4 4-3f Change No. 1-027
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BASES

3/4.4.6.2 OPERATIONAL LEAKAGE (Continued)

LCO (Continued)

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. Should pressure boundary LEAKAGE occur
through a component which can be isolated from the balance
of the Reactor Coolant System, plant operation may
continue provided the 1leaking component is promptly
isolated from the Reactor Coolant System since isolation
removes the source of potential failure.

b. 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.

c. Primary— to— Secondary LEAKAGE through Any One SG |

~The limit of 150 gallons per day per SG

in—a—timely-—manner—
is based on_the operational LEAKAGE performance criterion
in NEI 97-06, “Steam Generator Program Guidelines”. The

Steam Generator Program operational LEARKAGE performance
criterion in NEI 97-06 states, “The RCS operational primary
to secondary leakage through any one SG shall be limited to
150 agallons per dav.” 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.

BEAVER VALLEY - UNIT 1 B 3/4 4-3g Amendment—Change No. 2391-029
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3/4.4.6.2 OPERATIONAL LEAKAGE (Continued
d. 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 1located sources, but does not
include pressure boundary LEAKAGE or controlled reactor
coolant pump (RCP) seal 1leakoff (a normal function not
considered LEAKAGE). Violation of this LCO could result in
continued degradation of a component or system.

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 1is far lower, resulting in Ilower stresses and
reduced potentials for LEAKAGE.

LCO 3.4.6.3, "RCS Pressure Isolation Valve (PIV)," measures leakage
through each individual PIV and can impact this LCO. Of the two PIVs
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.

ACTIONS

ba. Unidentified LEAKAGE+_or identified LEAKAGE;—or—primary—te
in excess of the LCO limits must be

reduced to within limits within 4 hours. This Completion

Time allows time to verify 1leakage 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.

T—the—unidenti-fied-LEAKACE,—identifiedLEAKACE,—or—primaxry

BEAVER VALLEY - UNIT 1 B 3/4 4-3h Amendment—Change No. 3981-029 |
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3/4.4.6.2 OPERATIONAL LEAKAGE (Continued)
ACTIONS (Continued)

ab. If any pressure boundary LEAKAGE exists_ or primary to
secondary LEAKAGE is not within limit, or if unidentified
or identified 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—the following 30 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.

SURVEILLANCE REQUIREMENTS (SR)
SR 4.4.6.2.a

An early warning of pressure boundary LEAKAGE or unidentified LEAKAGE
is provided by the systems that monitor the containment atmosphere
radioactivity and the containment sump level. The 12 hour monitoring
of the leakage detection system is sufficient to provide an early
warning of increased RCS LEAKAGE. These leakage detection systems
are specified in ILCO 3.4.6.1, "Leakage Detection Instrumentation."
Note (1) states that the 12 hour surveillance is required onlvy on
leakage detection instrumentation required by I.CO 3.4.6.1. This Note
allows the 12 hour monitoring to be suspended on leakage detection

instrumentation which is inoperable or not required to be operable
per L,CO 3.4.6.1.

SR 4.4.6.2.b

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. TUnidentified LEAKAGE
and identified LEAKAGE are determined by performance of an RCS water

inventory balance. Primary-to—secondary-LEAKACE—is—also—measured—by
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The RCS water inventory balance must be met with the reactor at
steady state operating conditions and near operating pressure.

s

e ava v o m - 4

Note 2 states that

been—established-The SR is modified by two notes.

) this SR is not regquired to be performed until 312 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.

BEAVER VALLEY - UNIT 1 B 3/4 4-3i AmendmerntChange No. &841-029|
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3/4.4.6.2 OPERATIONAL LEAKAGE (Continued)

SURVEILLANCE_REQUIREMENTS (SR) (Continued)

Steady state operation is required to perform a proper inventory
balance; calculations during maneuvering are not useful and a Note
requires the Surveillance to be met when steady state is established.
For RCS operational LEAKAGE determination by water inventory balance,
steady state is defined as stable RCS pressure, temperature, power
level, pressurizer and makeup tank levels, makeup and letdown, and
RCP seal injection and return flows._ Note (2) states that this SR is

required to be performed during steady state operation.

The 72 hour Frequency is a reasonable interval to trend LEAKAGE and
recognizes the importance of early leakage detection in the

prevention of accidents. Note—{3}—states—that—the—32 heux

Note 3 states that this SR is not applicable to primary to secoﬁdagx
LEAKAGE because LEAKAGE of 150 gallons per day cannot be measured
accurately by an RCS water inventory balance.

SR 4.4.6.2.c

This SR verifies that primary to secondary LEAKAGE is less or equal
to 150 gallons per day through anv one SG. Satisfying the primary to

secondary LEAKAGE 1limit ensures that the operational LEAKAGE
performance criterion in the Steam Generator Program is met. If thisg

SR _is not met, compliance with ILCO 3.4.5, “Steam_ Generator Tube
Integrity,” should be evaluated. The 150 gallons per day limit is
measured at room _temperature {25°C) as described in EPRI,

“Pressurized Water Reactor Primarv-to-Secondary Leak Guidelines”. 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, all
the primary to secondary LEAKAGE should be conservatively assumed_ to

be from one SG.

The Surveillance is modified by a Note which gtates that the
Surveillance is not required to be performed until 12 hours after

establishment of steady state operation. For RCS primary to secondary
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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 EPRI,
“Pressurized Water Reactor Primarv-to-Secondary Leak Guidelines”.

3/4.4.6.3 PRESSURE ISOLATION VALVE LEAKAGE

The leakage from any RCS pressure isolation valve is sufficiently low
to ensure early detection of possible in-series valve failure. It is
apparent that when pressure isolation is provided by two in-series
valves and when failure of one valve in the pair can go undetected
for a substantial length of time, verification of wvalve integrity is
required. Since these wvalves are important in preventing
overpressurization and rupture of the ECCS low pressure piping which
could result in a LOCA, these valves should be tested periodically to
ensure low probability of gross failure.

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.
Leakage from the RCS pressure isolation valve is identified LEAKAGE
and will be considered as a portion of the allowed limit.

BEAVER VALLEY - UNIT 1 B 3/4 4-3j AmendmentChange No. 1841-029 |
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3/4.4.2 This Specification number is not used.
3/4.4.3 SAFETY VALVES

The pressurizer code safety valves operate to prevent the RCS from
being pressurized above its Safety Limit of 2735 psig. Each safety
valve is designed to relieve 345,000 lbs. per hour of saturated steam
at the valve set point.

During shutdown conditions (MODE 4 with any RCS cold leg temperature
below the enable temperature specified in 3.4.9.3) RCS overpressure
protection is provided by the Overpressure Protection Systems
addressed in Specification 3.4.9.3.

During operation, all pressurizer code safety valves must be OPERABLE
to prevent the RCS from being pressurized above its safety limit of
2735 psig. The combined relief capacity of all of these valves is
greater than the maximum surge rate resulting from a complete loss of
load assuming no reactor trip until the first Reactor Protective
System trip set point is reached (i.e., no credit is taken for a
direct reactor trip on the loss of load) and also assuming no
operation of the power operated relief valves or steam dump valves.

Demonstration of the safety valves' lift settings will occur only
during shutdown and will be performed in accordance with the
provisions of Section XI of the ASME Boiler and Pressure Code.

Safety valves similar to the pressurizer code safety valves were
tested under an Electric Power Research Institute (EPRI) program to
determine if the valves would operate stably under feedwater 1line
break accident conditions. The test results indicated the need for
inspection and maintenance of the safety valves to determine the
potential damage that may have occurred after a safety wvalve has
lifted and either discharged the loop seal or discharged water
through the valve. Additional action statements require safety valve
inspection to determine the extent of the corrective actions required
to ensure the valves will be capable of performing their intended
function in the future.

3/4.4.4_ PRESSURIZER

The requirement that 150 kw of pressurizer heaters and their
associated controls and emergency bus provides assurance that these
heaters can be energized during a loss of offsite power condition to
maintain natural circulation at HOT STANDBY.

BEAVER VALLEY - UNIT 2 B 3/4 4-2 Change No. 2-825031
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BASES

3/4.4.5 Steam Generator (SG) Tube Integrit

BACKGROUND

Steam generator 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 inteqral part of the reactor coolant
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pressure boundary (RCPB) and, as such, are relied on to maintain the
primary system’s pressure and inventory. The SG tubes isolate the

radiocactive fission products in the oprimary 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 svstem.

This Specification addresses only the RCPB_integrity function of the
SG. The SG heat removal” function is addressed by “Reactor Coolant:
Loop” I1COs 3.4.1.1 (MODES 1 and 2), 3.4.1.2 (MODE 3), and 3.4.1.3
(MODES 4 and 5).

SG tube inteqrity 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. Depending upon materials and design, 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 6.19, “Steam Generator (SG) Program,” requires that a
program be established and implemented to ensure that SG_tube
integrity is maintained. Pursuant to Specification 6.19, tube

integrity is maintained when the SG performance criteria are met.
There are three SG performance criteria: structural inteqgrity,

accident induced leakage, and operational LEAKAGE. The SG performance
criteria are described in Specification 6.19. 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
NEI 97-06, “Steam Generator Program Guidelines”.

APPLICABLE SAFETY ANALYSES

The steam generator tube rupture (SGTR) accident is the limitin

design basis event for SG tubes and _avoiding an SGTR is the basis for
this Specification. The analysis of a SGTR event assumes a_bounding
primary to secondary SG tube LEAKAGE rate equal to the operational
LEAKAGE rate limits in IL.CO 3.4.6.2.c, “RCS Operational LEAKAGE,” plus
the leakage rate associated with a double-ended rupture of a single
tube. The accident analysis for a SGTR assumes that following reactor
trip the contaminated secondary fluid is released to the atmosphere
via safety valves. Environmental releases before reactor trip are
discharged to the main condenser.

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 support of voltage based repair

criteria, analvses were performed pursuant to Generic_ Letter 95-05
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to _determine the maximum main steam line break (MSLB) induced primary
to secondary leak rate that could occur without offsite doses
exceeding a small fraction of 10 CFR 100 (concurrent iodine spike),
10 CFR_100 (pre-accident iodine spike), and without contxol room

doses exceeding GDC-19. The established maximum is provided to
evaluate leakage projections in lieu of recalculating the

radiological consequence for a MSLB event when projections change.
In the MSLB analysis, the steam discharge to the atmosphere includes
primary to secondary SG tube LEAKAGE from all SGs which increases to
2.8 gallon per minute_as a result of accident induced conditions. The
Control Rod Eijection, the Locked Rotor and the lLoss of AC Power
accident analyses assume that the post-accident primary_ to_ secondary
SG _tube leakage will remain within the operational leakage limit of
150 gpd per SG as specified in ILCO 3.4.6.2.c. For accidents that do
not involve fuel damage, the primary coolant activity level of DOSE
EQUIVALENT I-131 is assumed to_ be equal to the ILCO 3.4.8, “RCS
Specific Activity,” limits. Pre-accident and concurrent iodine spikes
are assumed in accordance with applicable regulatory guidance. 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, 10 CFR 100, 10 CFR 50.67 or the NRC approved licensing basis

e.g., a small fraction of these limits as applicable.

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

LCO

The LCO regquirxes that SG tube integrity be maintained. The LCO also
requires that all SG tubes that satisfy the repair criteria be

plugged or repaired in accordance with the Steam Generator Program.

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

In the context of this Specification, a SG tube is defined as the
entire length of the tube, including the tube wall and any repairs
made _to_it, 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
6.19, “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 tvpically corresponds to an unstable opening
displacement (e.q. 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 have
a significant effect on burst or collapse. In that context, the term
“significant” 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 inteqgrit

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 1loads 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 vield strength for all ASME Code,
Section TIII, Service TLevel A (normal operating conditions) _and
Service Level B (upset or abnormal conditions) transients included in
the desian specification. This includes safety factors and applicable
design basis loads based on ASME Code, Section ITI, Subsection NB and
Draft Requlatory Guide 1.121, ™“Basis for Plugging_ Degraded Steam

Generator Tubes”, Auqust 1976.

The accident induced leakage performance criterion ensures that the
primary to secondary LEAKAGE caused by a design basis accident, other
than a SGTR, is within the accident analysis assumptions.- Except for
SGTR _and MSLB, accident analysis assumes that accident induced
leakage does not result in a tube leakage per SG in excess of the
operational leakage limit provided in LCO 3.4.6.2.c of 150 gpd per
SG. As explained in “Applicable Safety Analyses”, the MSIB analysis

established the maximum acceptable MSLB induced primary to secondary
leak rate. Total leakage may increase to 2.8 gpm_during a MSLB

event . Accident induced leakage does not exceed 150 gpm per SG,
except for specific types of deqradation at specific locations where

the NRC has approved greater accident induced leakage. The accident
induced leakage rate includes any primary to secondary LEAKAGE
existing prior to the accident in addition to primary to secondary
LEAKAGE induced during the accident.

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.
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APPLICABILITY

Steam generator tube inteqgrity is challenged when the pressure

differential across the tubes is large. Large differential pressures
across SG tubes can only be experienced in MODE 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 required actions provide appropriate compensatory actions for
each affected SG tube. Complving with the required actions may allow
for continued operation, and subsequently affected SG tubes are
governed by subsequent condition entry and application of associated
required actions.

a. 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 or repaired in
accordance with the Steam Generator Program as required by
SR_4.4.5.1. An_evaluation of SG tube integrity of the
affected tube(s) must be mwade. 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 or repaired 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 situatijon 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 igs sufficient to complete the

evaluation while minimizing the risk of plant operation
with a SG tube that may not have tube inteqrityv.

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 or repaired

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.




b. If the required actions and associated completion times of
ACTION a are not met or if SG tube inteqrity is not being
maintained, the reactor must be brought to HOT STANDBY

within 6 hours and COLD SHUTDOWN within the following 30
hours.

The allowed completijon 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 REQUIREMENTS
SR 4.4.5.1

During shutdown periods the SGs are inspected as required by this SR

and the Steam Generator Program. NEI 97-06, “Steam Generator Program
Guidelines” 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 S8G tubes. The purpose of the
condition monitoring assegssment is to ensure that the SG performance
criteria have been met for the previous operating period.

The Steam Generator Program in conjunction with the degradation
assessment determines the scope of the inspection and the wmethods
used to determine whether the tubes contain flaws satisfving the tube
repailr 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 and
the degradation assessment also sgpecify the inspection methods to be
used to find potential degradation. Inspection methods are a function
of degradation morpholo nondestructive examination (NDE) technique

capabilities, and ingpection 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 EPRI, “Pressurized Water Reactor Steam  Generator
Examination Guidelines”. The Steam Generator Program uges 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 6.19 contains prescriptive reguirements
concerning inspection intervals to provide added assurance that the
SG performance criteria will be met between scheduled inspections.

SR 4.4.5.2

During an_SG insgpection, any inspected tube that satisfies the Steam
Generator Program repair criteria is repaired or removed from service
by plugging. The tube repair criteria delineated in Specification
6.19 are intended to ensure that tubes accepted for continued service
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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 untijil the next inspection of the subject tube(s).
NEI 97-06 provides guidance for performing operational assessments to
verify that the tubes remaining in service will continue to meet the
SG_performance criteria. -

Steam generator tube repairs are only performed using approved repair
methods as described in the Steam Generator Program.

The Frequency of “prior to entering MODE 4 following a SG inspection”
ensures that SR 4.4.5.2 has been completed and all tubes meeting the
repair criteria are plugged or repaired prior to subjecting the SG
tubes to_significant primary to secondary pressure differential.

BEAVER VALLEY - UNIT 2 B 3/4 4-3b AmendmentChange No. 3632-031
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3/4.4.6.1 LEAKAGE DETECTION INSTRUMENTATION (Continued

SURVEILLANCE REQUIREMENTS (SR)
SR 4.4.6.1.a

SR 4.4.6.1.a requires the performance of a CHANNEL CHECK of the
required containment atmosphere radioactivity monitor. The check
gives reasonable confidence that the channel is operating properly.
The Frequency of 12 hours is based on instrument reliability and is
reasonable for detecting off normal conditions.

SR 4.4.6.1.a requires the performance of a CHANNEL FUNCTIONAL
TEST on the required containment atmosphere radioactivity monitor.
The test ensures that the monitor can perform its function in the
desired manner. The test verifies the alarm setpoint and relative
accuracy of the instrument string. The Frequency of 31 days
considers instrument reliability, and operating experience has shown
that it is proper for detecting degradation.

SR 4.4.6.1.a also requires the performance of a CHANNEL
CALIBRATION on the required containment atmosphere radioactivity
monitor. The calibration verifies the accuracy of the instrument
string, including the instruments located inside containment. The
Frequency of 18 months is a typical refueling cycle and considers
channel reliability. Again, operating experience has proven that
this Frequency is acceptable.

SR 4.4.6.1.b

SR 4.4.6.1.b requires the performance of a CHANNEL CALIBRATION
on the required containment sump monitor. The calibration verifies
the accuracy of the instrument string, including the instruments
located inside containment. The Frequency of 18 months is a typical
refueling cycle and considers channel reliability. Again, operating
experience has proven that this Frequency is acceptable.

3/4.4.6.2 OPERATIONAL LEAKAGE
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.

BEAVER VALLEY - UNIT 2 B 3/4 4-4d Amendment No. 64
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3/4.4.6.2 OPERATIONAL LEAKAGE (Continued)
BACKGROUND (Continued)

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, requires means for detecting and, to
the extent practical, identifying the source of reactor coolant
LEAKAGE. Regulatory Guide 1.45 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 wunidentified
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 percent 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 a—}—gpm

primary-to-secondary
LEAKAGE as the initial condition. An exception to the primary-to-
secondary LEAKAGE is described below for the main steamline break
(MSLB) analyzed in support of voltage-based steam generator tube
repair criteria.
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BASES

3/4.4.6.2 OPERATIONAL LEAKAGE (Continued)
APPLICABLE SAFETY ANALYSES (Continued)

Primary-to-secondary LEAKAGE is a factor in the dose releases outside

containment resulting from a MSLB accident. To a lesser extent,
other accidents or transients involve secondary steam release to the
atmosphere, such as a steam generator tube rupture (SGTR). The

leakage contaminates the secondary fluid.

The MSLB is more limiting for site radiation releases. The primary-
to-secondary LEAKAGE assumed in the safety analysis for the MSLB
accident is described in UFSAR Section 15.1.5. The radiological
consequences of a MSLB outside of containment was reanalyzed in
support of the tube support plate voltage-based repair criteria
stated in SR 4.4.5.4.a.10. For this analysis, the thyroid dose was
maximized at 10% of the 10 CFR Part 100 guideline of 300 rem for the
co-incident iodine spike case. RCS leakage was based on projection
rather than on technical specification leakage limits. The analysis
indicated that offsite doses would remain within regulatory criteria
with the assumed primary-to-secondary leakage (described in UFSAR
Section 15.1.5) should steam generator tubes fail due to the
depressurization associated with a MSLB.

A similar analysis was performed using a control room thyroid dose of
30 rem as the criterion. The control room was assumed to be manually
isolated and pressurized at T=30 minutes for a period of one hour, at
which time filtered emergency intake would be automatically started.
The control room would be purged with fresh air at T=8 hours
following release cessation. The analysis indicated that control
room doses would remain within regulatory criteria with the assumed
primary-to-secondary leakage (described in UFSAR Section:.15.1.5)
should steam generator tubes fail due to the depressurization
associated with a MSLB.

LCO

RCS operational LEAKAGE shall be limited to:

a. Pressure Boundary LEAKAGE

No pressure boundary LEAKAGE is allowed, being indicative
of material deterioration. LEAKAGE of this type is
unacceptable as the 1leak 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. Should pressure boundary LEAKAGE occur through a

BEAVER VALLEY - UNIT 2 B 3/4 4-4f Amendment No. 101
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BASES

3/4.4.6.2 OPERATIONAL LEAKAGE (Continued)
LCO (Continued)

component which can be isolated from the balance of the
Reactor Coolant System, plant operation may continue
provided the leaking component is promptly isolated from
the Reactor Coolant System since isolation removes the
source of potential failure.

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, 1if the LEAKAGE 1is from the
pressure boundary.

Primary— to— Secondary LEAKAGE through Any One SG |

in—a—timely—manner—-The limit of 150 gallons per day per S

is _based on_the operational LEAKAGE performance criterion
in NEI 97-06, Steam Generator Program Guidelines. 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.
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BASES

3/4.4.6.2 OPERATIONAL LEAKAGE (Continued)

L.CO (Continued)
d. 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 1leakoff (a normal function not
considered LEAKAGE). Violation of this LCO could result in
continued degradation of a component or system.

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, LERKAGE limits are not required because the reactor
coolant pressure is far 1lower, resulting in lower stresses and
reduced potentials for LEAKAGE.

LCO 3.4.6.2, “RCS Pressure Isolation Valve (PIV),” measures leakage
through each individual PIV and can impact this LCO. Of the two PIVs
in series in each isolated 1line, 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.
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3/4.4.6.2 OPERATIONAL LEAKAGE (Continued)

ACTIONS

ba.

Unidentified LEAKAGE+ or identified LEAKAGE—er—primary—te

in excess of the LCO limits must be
reduced to within limits within 4 hours. This Completion
Time allows time to verify 1leakage 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.

Ifthe—unidentified LEAKAGE —identified-LEAKAGCE,—oO¥Xprimary

If any pressure boundary LEAKAGE exists__or primary to
secondary LEAKAGE is not within limit, or if unidentified
or identified 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—the following 30 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.
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BASES

3/4.4.6.2 OPERATIONAL LEAKAGE (Continued)

SURVETILLANCE REQUIREMENTS (SR)

SR 4.4.6.2.a

An early warning of pressure boundary LEAKAGE or unidentified LEAKAGE
is provided by the systems that monitor the containment atmosphere

radioactivity and the containment sump level. The 12 hour monitoring
of the leakaage detection system is sufficient to provide an early
warning of increased RCS LEAKAGE. These leakage detection systems
are specified in ILCO 3.4.6.1, “Leakage Detection Instrumentation.”
Note (1) states that the 12 hour surveillance is required only on
leakage detection instrumentation required by IL.CO 3.4.6.1. This Note
allows the 12 hour monitoring to be suspended on leakage detection

instrumentation which is inoperable or not required to be operable
per LCO 3.4.6.1.

SR 4.4.6.2.b

Verifying RCS LEAKAGE to be within the LCO 1limits 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. Primary—to—secondary—EEAKACE—is—also—measured—by

The RCS water inventory balance must be met with the .reactor at
steady state operating conditions and near operating pressure.

been—established-The SR _is modified by two notes. Note 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 conditjons are established.

Steady state operation is required to perform a proper inventory
balance; calculations during maneuvering are not useful and a Note
requires the Surveillance to be met when steady state is established.
For RCS operational LEAKAGE determination by water inventory balance,
steady state is defined as stable RCS pressure, temperature, power
level, pressurizer and makeup tank levels, makeup and letdown, and

RCP seal injection and return flows._ Note (2) states that this SR is

required to be performed during steady state operation.




The 72 hour Frequency is a reasonable interval to trend LEAKAGE and
recognizes the importance of early leakage detection in the

prevention of accidents.

Note 3 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.

SR 4.4.6.2.c

This SR verifies that primary to secondary LEAKAGE is less or equal
to 150 gallons per day through any one SG. Satisfving the primary to
secondary LEAKAGE limit ensures that the operational LEAKAGE
performance criterion in the Steam Generator Progqram is met. If this
SR _is not met, compliance with ICO 3.4.5, “Steam Generator Tube
Integrity,” should be evaluated. The 150 gallons per day limit is
measured at room __ temperature 25°C as _ described in _ EPRI

“Pressurized Water Reactor Primary-to-Secondary Leak Guidelines”. 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, all
the primary to secondary LEAKAGE should be conservatively assumed to

be from one SG.

The Surveillance is modified by a Note which states that the

Surveillance is not regquired 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 EPRI,
“Pressurized Water Reactor Primary-to-Secondary Leak Guidelines”.
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Attachment C

LARs 324 and 196
Comparison to TSTF-449
TSTF Specification TSTF Change Description Corresponding BVPS Change Description Comments
Proposed BVPS
Specification
1.1 - Definitions Revised definition of LEAKAGE 1.14.a.3 and 1.14.c Definition would be revised as
proposed by the TSTF.
LCO 3.44,3.4.5,3.4.6, Deleted reference to Steam Generator N/A No change. BVPS SG tube surveillance
and 3.4.7 Bases - RCS Tube Surveillance Program. requirements are not yet located
Loops in the administrative section of
the TS. Therefore there are no
existing references to it that must
be revised. (Refer to comments
- for 3.4.20.)
LCO 3.4.13-RCS Deleted limit of 1 gpm primary to LCO 3.4.6.2 No change. Current LCO does Current LCO overall is already
Operational Leakage secondary leakage through all SGs not include this limit. consistent with the revised LCO
Revised limit of {500] gpd primary to No Change. Current LCO proposed by the TSTF.
secondary leakage through any one SG already contains a 150 gpd limit However, minor editorial
to 150 gpd as proposed in the TSTF. changes would be made,
LCO 3.4.13 Bases Deleted basis for 1 gpm leakage limit LCO 3.4.6.2 Bases No change. The current BVPS
through all SGs LCO does not specify this limit.
Replaced basis for primary to secondary Replaced as proposed by TSTF
leakage through any one SG
Actions 3.4.13.A and B Insert “operational” before “LEAKAGE” | Action 3.4.6.2.b and a Revised as proposed by TSTF and | The current BVPS TS actions

throughout 3/4.6.2

Exclude primary to secondary leakage
from conditions that allow 4 hour
restoration in Action A

Revised as proposed by TSTF

Add primary to secondary leakage to
conditions that require plant shutdown in
Action B

Revised as proposed by TSTF

have the same meaning as the
standard, but differ in format and
wording. Therefore, in addition
to incorporating technical
changes proposed by the TSTF,
these actions would be
rearranged and edited to use
wording similar to the TSTF
wording.
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Attachment C
LARs 324 and 196

Comparison to TSTF-449

TSTF Specification TSTF Change Description Corresponding BVPS Change Description Comments
Proposed BYPS
Specification
Action34.13.A and B Reflect exclusion of primary to Action3.4.6.2banda Revised as proposed by TSTF Refer to comments for Actions
Bases secondary leakage from conditions that bases 3.4.13.A and B above.
allow 4 hour restoration in Action A
Reflect addition of primary to secondary Revised as proposed by TSTF
leakage to conditions that require plant
shutdown in Action B
SR 3.4.13.1 Inserted Note 2 SR44.6.2b Inserted new Note 3 with wording
proposed by TSTF
Capitalized “leakage” No change. BVPS TS do not have
lower case “leakage”
N/A Revised Note 2 to be consistent
with TSTF wording. This
includes removing “in MODE 3
or 4” from the note.
SR 3.4.13.1 Bases Remove primary to secondary leakage SR 4.4.6.2 Bases Revised as proposed by the The existing bases have a high
detection from SR basis TSTF. degree of similarity to the
Added discussion of new Note 2 Added discussion of new Note 3 | standard. However, due to
as proposed by TSTF. differences that exist, some of
N/A Renumbered as 4.4.6.2.b the revisions proposed by the
N/A T'STF would be incorporated
with slight modifications that
maintain the intended meaning.
SR 3.4.13.2 Replaced the SR with requirement to SR4.4.6.2.c Inserted new SR with same
verify primary to secondary leakage is requirement as proposed by TSTF
less or equal to 150 gpd
Revised frequency to 72 hours New SR contains this frequency
Inserted a Note New SR contains this note
SR 3.4.13.2 Bases Revised to reflect new 150 gpd SR, SR 4.4.6.2.c - bases Basis for new SR 4.4.6.2.c would
frequency and note, be inserted as proposed by TSTF.
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Attachment C
LARs 324 and 196

Comparison to TSTF-449
TSTF Specification TSTF Change Description Corresponding BVPS Change Description Comments
Proposed BYPS
Specification
3.4.13 Bases — Applicable | Revised to reflect operational leakage 3/4.4.6.2 Bases— No change. The current BVPS LCO 3.4.6.2
Safety Analyses specification changes Applicable Safety is already consistent with the
Analyses LCO proposed by the TSTF. No
accident analyses have been
changed. Therefore the
corresponding bases which
contain a plant-specific
description of applicable safety
analyses do not require
revision,*
3.4.13 Bases - References | Inserted items in reference listing 3/4.4.6.2 Bases The new references would be

incorporate into the bases at the
point of reference rather than in a
list of references.

3.4.20 — Steam Generator
Tube Integrity

Inserted a new specification

3/4.4.5 — Steam
Generators

Replaced current specification
with a new one containing the
same requirements as proposed
by the TSTF.

Changes proposed by the TSTF
presume that SG tube
surveillance requirements have
been relocated from this LCO to
the administrative section of the
technical specifications. The
TSTF then proposes changes to
the relocated requirements.
Since BVPS tube surveillance
requirements are not yet
relocated, proposed changes are
intended to reflect both
relocation and incorporation of
subsequent changes proposed by
the TSTF in a single step. The
current 3/4.4.5 contains the
requirements being relocated.

* For BVPS-2, a correction to the stated primary to secondary leak rate assumption used in safety analyses is shown on page B 3/4 4-4e,

This change should have been incorporated with License Amendment 118.
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Attachment C
LARs 324 and 196

Comparison to TSTF-449
TSTF Specification TSTF Change Description Corresponding BVPS Change Description Comments
Proposed BYPS
Specification
3.4.20 Bases Inserted bases corresponding to the new | 3/4.4.5 - Bases Replaced current specification Refer to comments for 3.4.20

specification

bases with new ones proposed by
the TSTF.

above,

The “Applicable Safety
Analyses” section of these bases
reflects plant-specific
information that differs from the
model bases.

The “LCO” section of these
bases reflects accident induced
leakage rate values that are
consistent with plant-specific
accident analyses instead of the
generic 1 gpm value contained in
the model TS.

5.5.9 — Steam Generator
Tube Surveillance
Program

Replaced steam generator tube
surveillance program requirements with
a requirement to maintain a steam
generator program. The program would
contain the surveillance requirements.

6.19 — Steam Generator
Program

Inserted a new administrative
specification requiring a steam
generator program.

BVPS SG tube surveillance
requirements are not yet located
in the administrative section of
the TS. Therefore 6.19 would be
a new specification, (Refer to
comments for 3.4.20)

TS 6.19.6.2 reflects accident
induced leakage rate values that
are consistent with plant-specific
accident analyses instead of the
generic | gpm value contained in
the model TS.

Existing BVPS-2 repair criteria
for tube sleeves is included in
TS 6.1.9.c.
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Attachment C
LARs 324 and 196
Comparison to TSTF-449

TSTF Specification TSTF Change Description Corresponding BVPS Change Description Comments
Proposed BVPS
Specification
5.6.9 — Steam Generator Replaced reporting requirements with 6.9.7 — Steam Generator | Inserted a new administrative BVPS SG tube inspection
Tube Inspection Report revised ones. Tube Inspection Report specification for reporting as reporting requirements are not

proposed by the TSTF.

yet located in the administrative
section of the TS. Therefore,
6.9.7 would be a new
specification. (Refer to
comments for 3.4.20 above.)

Existing reporting requirements
associated with BVPS-2
alternate repair criteria have
been added to this specification.
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