|

Tennessee Valley Authority, Post Office Box 2000, Soddy-Daisy, Tennessee 37384-2000
April 2, 2007
TVA-SQN-TS-05-09 10 CFR 50.90

U.S. Nuclear Regulatory Commission
ATTN: Document Control Desk
Washington, D. C. 20555-0001

Gentlemen:

In the Matter of ) Docket No. 50-328
Tennessee Valley Authority )

SEQUOYAH NUCLEAR PLANT (SQN) - UNIT 2 - ADDITIONAL INFORMATION
FOR TECHNICAL SPECIFICATION (TS) CHANGE 05-09 - APPLICATION FOR
TECHNICAL SPECIFICATION IMPROVEMENT REGARDING STEAM GENERATOR
TUBE INTEGRITY AND DELETION OF LICENSE CONDITION

Reference: NRC letter to TVA dated February 28, 2007, “Sequoyah
Nuclear Plant, Unit 2 - Request for Additional
Information Regarding Steam Generator Tube Integrity
Technical Specification Amendment (TAC NO. MD0145)”

By the reference letter, NRC staff requested additional
information to support staff review of SQN TS Change 05-09. 1In
response to the reference letter, TVA is providing the requested
information.

The enclosed information provides TVA responses to NRC questions
and includes new TS and TS Bases markups. The new TS and Bases
markups reflect discussion with your staff during a February 13,
2007, telephone call. The enclosed markups supersede those
previously provided by TVA.
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Enclosure 1 provides TVA responses. Enclosure 2 provides the new
set of TS page markups. Enclosure 3 provides the new set of TS
Bases page markups.

TVA's schedule for implementing TS Change 05-09 will be during
the Unit 2 Cycle 15 refueling outage (outage scheduled to begin
in April 2008). Accordingly, TVA requests NRC approval

by January 2008 to allow for TS 1mplementatlon durlng the Unit 2
Cycle 15 refueling outage.

- TVA has determined that the enclosed changes do not affect the
original evaluation of proposed changes and TVA’s review for the
no significant hazards considerations provided in TVA’s original
February 15, 2006, submittal.

Additionally, in accordance with 10 CFR 50.91 (b) (1), TVA is
sending a copy of this letter and enclosures to the Tennessee
State Department of Public Health.

There are no commitments contained in this submittal.

If you have any questions about this change, please contact me at -
843-7170.

I declare under penalty of perjury that the foregoing is true and
correct. Executed on this 2nd day of April, 2007.

Sincerely,

/19

Glenn W. Morris
Manager, Site Licensing and
Industry Affairs

Enclosures: _

1. TVA Responses to NRC Questions

2. New Technical Specification Page Markups

3. New Technical Specification Bases Page Markups

cc: See page 3
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Enclosures

cc (Enclosures): :
Mr. Lawrence E. Nanney, Director
Division of Radiological Health
Third Floor
L&C Annex
401 Church Street
Nashville, Tennessee 37243-1532

Mr. Brendan Moroney, Senior Project Manager
U.S. Nuclear Regulatory Commission

Mail Stop 08G-9a

One White Flint North

11555 Rockville Pike

Rockville, Maryland 20852-2739



ENCLOSURE 1

TENNESSEE VALLEY AUTHORITY
SEQUOYAH NUCLEAR PLANT (SQN)
UNIT 2

TVA Responses to NRC Request for
Additional Information Regarding SQN TS Change 05-09

NRC guestion 1

On page E2-22 of your November 30, 2006, response, the proposed TS
6.8.4.k.d, “Provisions for SG Tube Inspections,” contains a statement
about, “meeting the requirements of d.1, 4.2, d.3, and d.4 below...”
Since there is now a proposed fifth paragraph under this section
(i.e., W* Inspection), the statement above should refer to meeting the
requirements of d.1, d.2, d.3, d.4, and d.5. Please discuss your
plans to modify this statement.

TVA Response

TVA has added “and d.5” to the proposed TS 6.8.4.k.d.

NRC Question 2

In Question #4 of the November 7, 2006, RAI, the staff requested that
your proposed TS define the abbreviations “ODSCC” (outside diameter
stress corrosion cracking) and “TSP” (tube support plate). Proposed
TS 6.8.4.k.b.1, page E2-19, spells out the term “outside diameter
stress corrosion cracking” but does not follow it with the
abbreviation “ODSCC.” Therefore, the abbreviation “ODSCC” is still
not clearly defined when it is introduced on page E2-20. Also on page
E2-20, the abbreviation “GL” is not defined when it is introduced (“GL
95-05 Voltage-Based ARC (Tube Support Plate [TSP]).” Please discuss
your plans to ensure abbreviations are defined (e.g., words spelled
out, followed by abbreviation in parentheses).

TVA Response

TVA has added the acronyms “ODSCC” and “GL” where it is appropriate
for first time use.

NRC guestion 3

In Question #5 of the November 7, 2006, RAI, the staff requested
clarification on the descriptions of leakage limits in the proposed TS
and TS Bases because they were inconsistent with the TSTF-449 language
and appeared incomplete in the way they addressed non-faulted steam
generators and alternate repair criteria (ARC).

The proposed TS Bases, on page E3-6 under “Applicable Safety

Analyses,” now state, “In these analyses, the steam discharge to the
atmosphere is based on a primary to secondary leakage of 0.1 gallons
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NRC Question 3 (Continued)

per minute (gpm) for the non-faulted SGs and 3.7 gpm for the faulted
SG with no more than 1.0 gpm of the 3.7 gpm coming from non-alternate
repair criteria.” This statement still leaves out the phrase from
TSTF-449, “or is assumed to increase to [1.0 gpm or the plant-specific
limits] as a result of accident-induced conditions.” Please discuss
your plans to modify your proposal to reflect that leakage may
increase as a result of accident-induced conditions.

In addition, this statement implies that the exceptions to the 1.0 gpm
limit are simply based on whether the leakage is addressed by an
alternate repair criteria. Although this may currently be the case
(i.e., the only exceptions to the 1 gpm limit are for ARC sources), it
is possible that the staff could approve exceptions to the 1.0 gpm
limit for sources of leakage other than those addressed by ARC and the
staff may not permit the leakage from all ARC sources to be excluded
from the 1.0 gpm limit. As a result, please discuss your plans to
modify this statement to reflect this consideration.

This same paragraph indicates that "This limit [presumably the 3.7 gpm
limit] is approved for use for alternate repair criteria (ARC) and W*
leakage calculations.”" Please discuss your plans to modify this
statement per the discussion above regarding exclusions to the 1.0 gpm
limit. In addition, it is not clear why the W* leakage calculations
are called out separately from other alternate repair criteria. As a
result, discuss your plans to clarify this part of the sentence.

This same paragraph indicates that for non-ARC applications, the
accident-induced leakage in the faulted steam generator is limited to
1.0 gpm which is bounded by the maximum leakage established by the
plant safety analysis. Please discuss your plans to clarify this
statement since the accident analysis simply assumes a leakage rate
irrespective of the source of the leakage. (The staff notes that the
TSTF-449 accident-induced leakage performance criteria imposes
restrictions on how much leakage can come from specific sources when
satisfying the various aspects of the performance criteria.)

Since similar comments apply to the discussion of the Limiting
Condition for Operation (LCO) on page E3-8, please discuss your plans
to modify this paragraph consistent with the comments above. In
addition, discuss your plans to replace "SG leakage" on page E3-8 with
"primary to secondary leakage”" to make it consistent with the new
terminology introduced in TSTF-448 (and your proposal on pages E2-3
and E2-4).

TVA Response

TVA has revised the subject TS Bases paragraph on page E3-6 to
describe and clarify SQN’s accident analyses assumptions. The
following paragraph is added to page E3-6:

“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 these analyses, the steam
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discharge to the atmosphere depends on the accident and whether
there are faulted steam generators associated with the accident.
For a steamline break (SLB), the maximum primary to secondary
leakage under accident conditions is limited to 3.7 gpm from the
faulted SG and 0.1 gpm from each of the non-faulted SGs. Of the
3.7 gpm primary to secondary leak rate assumed during the SLB, no
more than 1.0 gpm can come from sources that have not been
specifically exempted from the 1.0 gpm limit by the NRC. The
leakage attributed to the flaws left in service as a result of
implementing TS 6.8.4.k.c.l and .2 have been exempted from the
1.0 gpm limit by the NRC staff. For other accidents that assume a
faulted SG (e.g., feedwater line break), the maximum primary to
secondary leakage under accident conditions is limited to 1.0 gpm
from the faulted SG and 0.1 gpm from each of the non-faulted SGs.
For accidents in which there are no faulted SGs, the primary to
secondary leakage is limited to 0.1 gpm from each SG. 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 LCO 3.4.8, “Specific Activity,” limits. For accidents that
assume fuel damage, the primary coolant activity is a function of
the amount of activity released from the damaged fuel. The dose
consequences of these events are within the limits of GDC 19
(Ref. 2), 10 CFR 100 (Ref.3), or the NRC approved licensing basis.”

In addition, TVA has revised the subject TS Bases paragraph on page
E3-8 as follows:

“The accident induced leakage performance criterion ensures that
the primary to secondary leakage caused by the design basis
accident, other than a SGTR, is within the accident analysis
assumptions. The accident analyses assumptions are discussed in
the Applicable Safety Analyses section. 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.”

NRC Question 4

In Question #17 of the November 7, 2006, RAI, the staff asked for
clarification regarding the discussion in the Bases on maintaining
tube integrity. The staff’s concern was that the discussion should be
clear about the need to maintain integrity of all tubes in service.
Since the “ACTIONS” in proposed TS 3.4.5 only directly address flawed
tubes inadvertently left in service following an inspection, the Bases
should clarify that integrity must be maintained for all tubes in
service. The latest proposal, in the “ACTIONS” section on page E3-9,
adds a phrase stating that the tube integrity requirement, “applies to
any SG tube; plugged or not plugged.” This suggests that in order to
operate the plant you will be required to demonstrate the integrity of
even those tubes already removed from service due to flaws. Please
discuss your plans to clarify this explanation in your Bases of the
requirement to maintain tube integrity (i.e., applies to any SG tube,
either inadvertently not plugged or left in service in accordance with
the approved repair criteria).
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TVA Response

TVA has incorporated the staff’s comment and replaced the proposed TS
Bases language “(applies to any SG tube; plugged or not plugged)” with
“(applies to any SG tube, either inadvertently not plugged or left in
service in accordance with the approved repair criteria).”

NRC Question 5

In Question #19 of the November 7, 2006, RAI, the staff noted that the
entire paragraph on page E3-12 beginning with, “Wastage-type defects
..... ,”” was essentially replaced with TSTF-449. Your response
proposes to delete the first sentence of the paragraph.

Please discuss your plans to remove this paragraph from your Bases.

TVA Response

TVA has revised the TS markup to remove the entire paragraph beginning
on page E3-12.

NRC Question 6

In Question #20 of the November 7, 2006, RAI, the staff asked for
clarification of the leakage sources used in an equation for
calculating postulated steam line break leakage on page E3-13 in the
proposed TS Bases. In your response, the title of the section
containing this equation was changed to, “Calculation of Accident
Leakage for Voltage-Based Alternate Repair Criteria (ARC).” This
title does not match the calculation because the calculation includes
postulated leakage from the W* ARC, which is not a voltage-based ARC.
In addition, the title, “Postulated steam line break (SLB) leakage”
for the equation on page E3-13 is misleading since it only represents
postulated leakage associated with implementation of the GL 95-05 and
W* ARC. Also on page E3-13, the definition of “ARCg, g5-05" is not
completely accurate because it is the leakage from predominantly
axially oriented ODSCC indications as determined in accordance with

- the ARC, and from the results of the SG tube inspections. The
proposal defines “ARCg, gs5-05" as the “normal SLB leakage derived from
ARC methods and the SG tube inspections.”

Lastly, the final paragraph of this section (page E3-14) is not clear
in that (1) the combined leak rate from all sources must be less than
the leak rate limit (i.e., not just the leak rate from all ARC); and
(2) the term “above assumed leakage” does not appear to be necessary.
Please discuss your plans to clarify this paragraph.

TVA Response

TVA has revised the TS Bases pages E3-13 and E3-14 to clarify the
equation titles and to clarify the accident induced leak rates from
all sources. The elements of the equation are revised as follows:

c) Calculation of Operational Assessment (OA) Accident Induced
Leakage
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The postulated leakage during a Steam Line Break (SLB) shall be
equal to the following equation:

Postulated SLB OA Leakage = ARC g 95-05 + Assumed Leakage gv-g» <r1s
+ Assumed Leakage gv_1z2» «<rrs + Assumed Leakage sz «rrs + All other
sources of accident induced primary to secondary leakage

Where: ARC g1 9505 1s the SLB OA leakage for predominantly
axially oriented outside diameter stress corrosion cracking
indications as determined by the methodology described in GL
95-05.

Assumed Leakage gr-g~ «<77s 1S5 the postulated OA leakage for
undetected indications in SG tubes 1left in service between 0
and 8 inches below the TTS.

Assumed Leakage gr_12» «<rrs 1S5 the conservatively assumed OA
leakage from the total of identified and postulated
unidentified indications in SG tubes left in service between 8
and 12 inches below the TTS. This is 0.0045 gpm multiplied by
the number of indications. Postulated unidentified indications
will be conservatively assumed to be in one SG. The highest
number of identified indications left in service between 8 and
12 inches below TTS in any one SG will be included in this
term.

Assumed Leakage siz~ «<rrs 1S the conservatively assumed OA leakage
for the bounding SG tubes left in service below 12 inches below
the TTS. This is 0.00008 gpm multiplied by the number of tubes
left in service in the least plugged SG.

All other sources of accident induced primary to secondary
leakage is the primary to secondary accident induced OA leakage
from all other degradation mechanisms other than the voltage
based axial ODSCC at tube support plates repair criteria and W*
leakage calculations as determined by the Operational
Assessment.

d) Calculation of Condition Monitoring (CM) Accident Induced
Leakage :

The postulated leakage during a SLB shall be equal to the
following equation and is performed for each steam generator:

Postulated SLB CM Leakage = BARC g, 95-05 + Assumed Leakage gr_g~ <115
+ Assumed Leakage gr-127 «<rrs + Assumed Leakage siz- «rrs + All other
sources of accident induced primary to secondary leakage

Where: ARC g, 9505 is the SLB CM leakage for predominately
axially oriented ODSCC indications determined by the
methodology described in GL 95-05.

Assumed Leakage g»_-g» «r7s 15 the postulated CM leakage for
indications detected in SG tubes between 0 and 8 inches below
the TTS.

Assumed Leakage gr-127 «rrs 1s the conservatively assumed CM
leakage from the total of identified and postulated
unidentified indications in SG tubes left in service between 8
and 12 inches below the TTS. This is 0.0045 gpm multiplied by
the number of indications.
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Assumed Leakage ;iz» «<prs 1S the conservatively assumed CM leakage
for the bounding SG tubes in service 12 inches below the TTS.
This is 0.00009 gpm multiplied by the number of tubes left in
service in the SG.

All other sources of accident induced primary to secondary
leakage is the primary to secondary accident induced CM leakage
from all other degradation mechanisms other than the voltage
based axial ODSCC at tube support plates repair criteria and W+
leakage calculations as determined by Condition Monitoring.

The aggregate calculated accident induced primary to secondary SLB
leakage from the application of all ARC and the accident induced
leakage from all other sources shall be reported to the NRC in
accordance with Technical Specification 6.9.1.16.4. The combined
calculated leak rate from all ARC and all other sources of accident
induced leakage must be less than the accident induced leakage rate
assumed in the SLB accident analyses.

NRC Question 7

As a result of this review, the staff also noted the following
editorial comments:

a.

Proposed TS 6.8.4.k.b.3 on page E2-19, refers to the “Limiting
Condition of Operation (LCO) 3.4.6.2." The staff notes that
LCO 3.4.6.2 is actually called “Limiting Condition for
Operation,” which is the terminology established in 10 CFR
50.36. Please discuss your plans to correct this typographical
error.

. On page E2-20 (proposed TS 6.8.4.k.c.1l), “plugging limit” should

be replaced with “repair criteria” given the new terms used in
TSTF-449.

. On page E2-21 (proposed TS 6.8.4.k.c.2) the first sentence is

not needed since the repair criteria is in the next sentence,
and “below the top of the tubesheet (TTS)” is not needed in the
second sentence since the W* distance is defined below. (Please
note if “TTS” is deleted, it should be redefined in proposed TS
6.8.4.k.c.2.a.)

. In the second sentence of the last full paragraph on page E3-12,

the word “indications” seems unnecessary.

. In the second paragraph on page E3-13, the term “or repaired”

should be removed since no repair methods are authorized for
Sequoyah Unit 2.

TVA Response

TVA incorporated each of the suggested editorial comments.
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NRC Question 8

In Question #22 of the November 7, 2006, RAI, the staff indicated that
the wording was not consistent with TSTF-449. As a result, you
modified the wording; however, it is still inconsistent with TSTF-449
since it does not reflect that leakage may increase as a result of
accident conditions and it refers to “maximum normal operational
leakage” (rather than primary-to-secondary leakage). Lastly, it is
still not clear whether your accident analysis assumes 1 gpm leakage
from all SGs or 0.4 gpm from all SGs (see #22 in the previous RAI and
#3 above). If your normal operational leakage limit is equal to your
accident-induced leakage limit, please confirm that controls are in
place to ensure that the accident-induced leakage limit is not
exceeded as a result of possible increases in the normal operating
leakage rate from higher loadings during postulated accident
conditions. That is, the leak rate observed during normal operation
may increase under design basis accident loading conditions. As a
result, it may be necessary to keep the normal operating leakage rate
significantly below the normal operating leakage rate limit to avoid
exceeding the accident-induced leazkage limit in the event a postulated
accident were to occur.

TVA response

TVA revised the TS Bases (see page E3-18 of Enclosure 3) to read as
follows:

“assume that primary to secondary leakage from all steam generators
(5Gs) 1is 0.4 gallons per minute (gpm) or increases to 0.4 gpm as a
result of accident induced conditions (0.1 gpm per SG is equivalent to
150 gallons per day per SG).”

It may be noted that TVA administratively limits operational primary
to secondary leakage to values significantly less than those values
assumed in the accident analyses. In the event of a postulated
accident, these administrative limits provide margin and are intended
to prevent primary to secondary leakage from exceeding the accident
induced leakage limit.

NRC Question 9

On page E3-17 of your November 30, 2006, response, you refer to ARC
SLB leakage. The meaning of these statements is not clear since the
accident analysis simply assumes a leakage rate irrespective of the
source of the leakage. (The staff notes that the TSTF-449 accident
induced leakage performance criteria imposes restrictions on how much
leakage can come from specific sources when satisfying the various
aspects of the performance criteria.) Please discuss your plans to
clarify these statements.

TVA Response

TVA revised the TS Bases (see page E3-19 of Enclosure 3) to change
“"ARC SLB accident” to “SLB accident.”
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ENCLOSURE 2
TENNESSEE VALLEY AUTHORITY
SEQUOYAH NUCLEAR PLANT (SQN)
UNIT 2

New TS Page Markups for TS Change 05-09
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-4-

d. Failure to complete any tests included in the described program (planned or
scheduled) for power levels up to the authorized power level.

4) Monitoring Settlement Markers (SER/SSER Section 2.6.3)

TVA shall continue to monitor the settlement markers along the ERCW conduit for
the new ERCW intake structure for a period not less than three years from the date
of this license. Any settlement greater than 0.5 inches that occurs during this period
will be evaluated by TVA and a report on this matter will be submitted to the NRC.

5) Tornado Missiles (Section 3.5)

Prior to startup after the first refueling of the facility, TVA shall reconfirm to the
satisfaction of the NRC that adequate tornado protection is provided for the 480 V
transformer ventilation systems.

6) Design of Seismic Category Structures (Section 3.8)

Prior to startup following the first refueling, TVA shall evaluate all seismic Category |
masonry walls to final NRC criteria and implement NRC required modifications that
are indicated by that evaluation.

7 Low Temperature Overpressure Protection (Section 5.2.2)

Prior to startup after the first refueling, TVA shall install an overpressure mitigation
system which meets NRC requirements.

8) Steam Generator Inspection (Section 5.3.1)

(a) Prior to start-up after the first refueling, TVA shall install inspection ports in
each steam generator or have an alternative for inspection that is acceptable
to the NRC.

Q7. TVA shall establish a steam generator.inepection program
that is in accordance witht G i s1st&d In Enclosure 2 to the TVA

letter to the Commission j March 12, 1997, as modified by

9) Containment |solation Systems (Section 6.2.4)
Prior to startup after the first refueling, TVA shall modify to the satisfaction of the
NRC the one-inch chemical feed lines to the main and auxiliary feedwater lines for
compliance with GDC 57.

(10)  Environmental Qualification (Section 7.2.2)

a. No Ilater than June 30, 1982, TVA shall be in compliance with the
requirements of NUREG-0588, "Interim Staff Position on Environmental
Qualification of Safety-Related Electrical Equipment,” for safety-related
equipment exposed to a harsh environment.

April 9, 1997
Amendment No. 2, 213
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DEFINITIONS

IDENTIFIED LEAKAGE

1.16  IDENTIFIED LEAKAGE shall be:

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

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

c. Reactor coolant system leakage through a steam generator to the secondary system.

MEMBER(S) OF THE PUBLIC

(primary to secondary leakage)

1.17 DELETED

OFFSITE DOSE CALCULATION MANUAL

1.18 The OFFSITE DOSE CALCULATION MANUAL (ODCM) shall contain the methodology and
parameters used in the calculation of offsite doses resulting from radioactive gaseous and liquid effluents,
in the calculation of gaseous and liquid effluent monitoring alarm/trip setpoints, and in the conduct of the
Radiological Environmental Monitoring Program. The ODCM shall also contain (1) the Radioactive
Effluent Controls and Radiological Environmental Monitoring Programs required by Section 6.8.4 and (2)
descriptions of the information that should be included in the Annual Radiological Environmental
Operating and Annual Radioactive Effluent Release Reports required by Specifications 6.9.1.6 and
6.9.1.8.

OPERABLE - OPERABILITY

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

February 11, 2003
SEQUOYAH - UNIT 2 1-4 Amendment Nos. 63, 134, 146, 159,
165, 169, 250, 272
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DEFINITIONS

OPERATIONAL MODE - MODE

1.20 An OPERATIONAL MODE (i.e., MODE) shall correspond to any one inclusive combination of core
reactivity condition, power level and average reactor coolant temperature specified in Table 1.1.

PHYSICS TESTS

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

primary to secondary

PRESSURE BOUNDARY LEAKAGE

1.22 PRESSURE BOUNDARY LEAKAGE shall be leakage (except steam-generatortube leakage)
through a non-isolable fault in a Reactor Coolant System component body, pipe wall or vessel wall.

PRESSURE AND TEMPERATURE LIMITS REPORT (PTLR)

1.23 The PTLR is the unit specific document that provides the reactor vessel pressure and
temperature limits, including heatup and cooldown rates and the LTOP arming temperature, for the
current reactor vessel fiuence period. These pressure and temperature limits shall be determined for
each fluence period in accordance with Specification 6.9.1.15.

PROCESS CONTROL PROGRAM (PCP)

1.24 DELETED |

PURGE - PURGING

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

QUADRANT POWER TILT RATIO

1.26 QUADRANT POWER TILT RATIO shall be the ratio of the maximum upper excore detector |
calibrated output to the average of the upper excore detector calibrated outputs, or the ratio of the
maximum lower excore detector calibrated output to the average of the lower excore detector calibrated
outputs, which-ever is greater.

September 15, 2004
SEQUOYAH - UNIT 2 1-5 Amendment No. 63, 134, 146, 191, 223, 284
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Remove Pages 3/4 4-10 through -16 and replace with INSERT A.

REACTOR COOLANT SYSTEM

3/4.4.5 STEAM GENERATORS

LIMITING CONDITION FOR OPERATION

3.4.5 Each s{gam generator shall be OPERABLE.

APPLICABILITY\ MODES 1, 2, 3 and 4.

ACTION:

With one or more steamyenerators inoperable, restore the inoperable generator(s) toOPERABLE status
prior to increasing T,y aboxe 200°F.

SURVEILLANCE REQUIREMEN]S

4.4.5.0 Each steam generator shall bg demonstrated OPERABLE by pefformance of the following
augmented inservice inspection prograly and the requirements of Spegification 4.0.5.

4451 Steam Generator Sample Selectiotand Inspection - Each/team generator shall be determined
OPERABLE during shutdown by selecting and| inspecting at least the minimum number of steam
generators specified in Table 4.4-1.

4452 Steam Generator Tube Sample Selection agd Inspéction - The steam generator tube minimum
sample size, inspection result classification, and the ¢Qrrg€sponding action required shall be as specified in
Table 4.4-2. The inservice inspection of steam genergdyr tubes shall be performed at the frequencies
specified in Specification 4.4.5.3 and the inspected s\ghall be verified acceptable per the acceptance
criteria of Specification 4.4.5.4. The tubes selecteg for each inservice inspection shall include at least 3%
of the total number of tubes in all steam generatgfs; the tubedselected for these inspections shall be
selected on a random basis except:

a. Where experience in similar glants with similar water Shemistry indicates critical areas to be
inspected, then at least 50% of the tubes inspected shal be from these critical areas.

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

QUOYAH - UNIT 2 3/4 4-10
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REACTOR COOLANT SYSTEM

RVEILLANCE REQUIREMENTS (Continued)

1. All nonplugged tubes that previously had detectable wall penetrations (greater than 20%).
2. Yubes in those areas where experience has indicated potential problems.

3.  Atuke inspection (pursuant to Specification 4.4.5.4.a.8) shall be performed on eaclyselected
tube. X{ any selected tube does not permit the passage of the eddy current probe for a tube
inspectiodg, this shall be recorded and an adjacent tube shall be selected and sybjected to a tube
inspection

4, Indications lef\n service as a result of application of the tube support plajé voltage-based repair
criteria shall be Iyspected by bobbin coil probe during all future refueling’outages.

c. The tubes selected as thesecond and third samples (if required by Table 4.4-2) during each inservice
inspection may be subjected\o a partial tube inspection provided:

1. The tubes selected for thesg samples include the tubes from #hiose areas of the tube sheet array
where tubes with imperfections were previously found.

2. The inspections include those pogtions of the tubes whegfe imperfections were previously found. '

Note: Tube degradation identified in thg portion of the’tube that is not a reactor coolant pressure

boundary (tube end up to the start\gf the tubgféto-tubesheet weld) is excluded from the Result
and Action Required in Table 4.4-2.

d Implementation of the steam generator tube/tube S\pport plate repair criteria requires a 100 percent
bobbin coil inspection for hot-leg and cold-leg tube shpport plate intersections down to the lowest cold-
leg tube support plate with known outside digmeter strégs corrosion cracking (ODSCC) indications.
The determination of the lowest cold-leg tujge support plate intersections having ODSCC indications
shall be based on the performance of at J¢ast a 20 percent\xandom sampling of tubes inspected over
their full length. )

e Implementation of the steam generdtor WEXTEX expanded regiog inspection methodology (W*)
requires a 100 percent rotating cgii probe inspection of the hot leg t{ybesheet W* distance.

The results of each sample ingpection shall be classified into one of the following three categories:

Category Inspection Results
C-1 Less than 5% of the total tubes inspected are degraded tubes and none

of the inspected tubes are defective.

May 3, 200%
SEQUOYAH - Unit 2 3/4 4-11 Amendment No. 181, 211, 213, 243, 291
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REACTOR COOLANT SYSTEM

SNRVEILLANCE REQUIREMENTS (Continued)

C-2 One or more tubes, but not more than 1% of the total tubes inspgtted
are defective, or between 5% and 10% of the total tubes inspegted are
degraded tubes.

C-3 More than 10% of the total tubes inspected are degradeg/tubes or more
than 1% of the inspected tubes are defective.

Not¥; In all inspections, previously degraded tubes must exhibitAignificant (greater
than 10%) further wall penetrations to be included in the/above percentage
calculations.

April 3\1996
SFQUOYAH - UNIT 2 3/4 4-11a Amendment No. 181,11
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'\REACTOR COOLANT SYSTEM

SUR

ILLANCE REQUIREMENTS (Continued)

a.

4.45.3 Inspection Frequencies - The above required inservice inspections of steam generator tubgs shall
be performeq at the following frequencies: '

The first inservice inspection shall be performed after 6 Effective Full Power Months/but within
24 calengar months of initial criticality. Subsequent inservice inspections shall be/ferformed at
intervals o\pot less than 12 nor more than 24 calendar months after the previoyé inspection. if
two consecutjve inspections following service under AVT conditions, not incluging the preservice
inspection, resylt in all inspection results falling into the C-1 category or if consecutive
inspections demynstrate that previously observed degradation has not coptinued and no
additional degrad&tjon has occurred, the inspection interval may be extefided to a maximum of
once per 40 months

If the results of the inseNice inspection of a steam generator conddcted in accordance with
Table 4.4-2 at 40 month iMervals fall in Category C-3, the inspeglion frequency shall be
increased to at least once pgr 20 months. The increase in inspéction frequency shall apply until
the subsequent inspections satisfy the criteria of Specificatiof 4.4.5.3.a; the interval may then be
extended to a maximum of once\per 40 months.

Additional, unscheduled inservice inspections shall be gerformed on each steam generator in
accordance with the first sample insp&ction specified/h Table 4.4-2 during the shutdown
subsequent to any of the following conditions:

1. Primary-to-secondary tubes leaks (ngt in€luding leaks originating from tube-to-tube sheet
welds) in excess of the limits of Specif)¢ation 3.4.6.2.

2. A seismic occurrence greater thanthe Op¥rating Basis Earthquake.
3. A loss-of-coolant accident requifing actuation gf the engineered safeguards.

4. A main steam line or feedwdter line break.

SEQUOYAH - UNIT 2 3/4 4-12
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\REACTOR COOLANT SYSTEM

SUR\EILLANCE REQUIREMENTS (Continued)

4.4.5.4\cceptance Criteria

1.

a. Asused in this Specification:

Imperfection means an exception to the dimensions, finish or contour of a ydbe from that

quired by fabrication drawings or specifications. Eddy-current testing ipdications below
20% of the nominal tube wall thickness, if detectable, may be considergd as
impexfections.

DegradaXjon means a service-induced cracking, wastage, wear oygeneral corrosion
occurring ®yn either inside or outside of a tube.

Degraded Tubde means a tube containing imperfections greater than or equal to 20% of the
nominal wall thiskness caused by degradation.

% Degradation meags the percentage of the tube wallfhickness affected or removed by
degradation.

Defect means an imperfextion of such severity that it exceeds the plugging limit. A tube
containing a defect is defectjve.

Plugging Limit means the impeXection depgh at or beyond which the tube shall be
removed from service and is equg| to 40% of the nominal tube wall thickness. Plugging
limit does not apply to that portion Xf thg tube that is not within the pressure boundary of
the reactor coolant system (tube endyip to the start of the tube-to-tubesheet weld). This
definition does not apply to tube su plate intersections if the voltage-based repair
criteria are being applied. Refer {6 4.4.5\.a.10 for the repair limit applicable to these
intersections. This definition dgés not apply to service induced degradation identified in
the W* distance. Service indy€ed degradatiyn identified in the W* distance below the top-
of-tube sheet (TTS), shall bg plugged on detedtion.

Unserviceable describeg’'the condition of a tube if\{ leaks or contains a defect large
enough to affect its strdctural integrity in the event dfan Operating Basis Earthquake, a
loss-of-coolant accigént, or a steam line or feedwater¥ne break as specified in 4.4.5.3.c,
above.

Tube Inspectigh means an inspection of the steam generatd( tube from the point of entry
(hot leg side)ycompletely around the U-bend to the top suppoX of the cold leg

excluding tHe portion of the tube within the tubesheet below the\W* distance, the tube to
tubeshegf'weld and the tube end extension.

Presefvice Inspection means an inspection of the full length of each tybe in each steam
genérator performed by eddy current techniques prior to service to establish a baseline
dition of the tubing. This inspection shall be performed prior to initial ROWER
PERATION using the equipment and techniques expected to be used duNng subsequent
inservice inspections.

May 3, 2805
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REACTOR COOLANT SYSTEM

SNRVEILLANCE REQUIREMENTS (Continued)

10.  Tube Support Plate Plugging Limit is used for the disposition of an alloy 600 steam
generator tube for continued service that is experiencing predominately axially orighted
outside diameter stress corrosion cracking confined within the thickness of the tybe support
plates. Attube support plate intersections, the plugging (repair) limit is based gn
naintaining steam generator tube serviceability as described below:

a. Steam generator tubes, whose degradation is attributed to outsidefliameter stress
corrosion cracking within the bounds of the tube support plate wjth bobbin voltages
lass than or equal to the lower voltage repair limit (Note 1), will/0e allowed to remain
in Bervice.

b. Steam\generator tubes, whose degradation is attributed }6 outside diameter stress
corrosiol cracking within the bounds of the tube suppoy plate with a bobbin voltage
greater thap the lower voltage repair limit (Note 1), wif be repaired or plugged,
except as noled in 4.4.5.4.a.10.c below.

C. Steam generatoX tubes, with indications of potepftial degradation attributed to outside
diameter stress cogrosion-cracking within the gounds of the tube support plate with a
bobbin voltage greater than the lower voltagé repair limit (Note 1), but less than or
equal to upper voltag repair limit (Note 2, may remain in service if a rotating
pancake coil inspection\does not detect degradation. Steam generator tubes, with
indications of outside dialgeter stress gorrosion-cracking degradation with a bobbin
coil voltage greater than thd upper vgltage repair limit (Note 2) will be plugged or
repaired. :

d. Not applicable to SQN.

e. If an unscheduled mid-cyc)g inspectiyn is performed, the following mid-cycle repair
limits apply instead of theg’limits identified in 4.4.5.4.a.10.a, 4.4.5.4.a.10.b, and
4454.a.10.c.

The mid-cycle repair limits are determingd from the following equstions:

VSL

Vams, = (cL-&)

CL

1.0+ NDE +Gr

CL- At
Vvire = Vaure _(VURL _VLRL)(—CE——)

April 9,997
FQUOYAH - UNIT 2 3/4 4-14 Amendment No. 28, 211, 13
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EACTOR COOLANT SYSTEM

SURVEILLANCE REQUIREMENTS (Continued)

whexe:

CL
Vs
Gr

NDE

upper voltage repair limit

lower voltage repair limit

mid-cycle upper voltage repair limit based on time into cycle
mid-cycle lower voltage repair limit based on Vyyr, and timé into cycle

ength of time since last scheduled inspection during wHich Vg and V g were
implemented

cycle Yength (the time between two scheduled stedm generator inspections)
structural\{mit voltage
average growth rate per cycle length

95-percent cumulgtive probability allowance for nondestructive examination
uncertainty (i.e., a Walue of 20-percefit has been approved by NRC)

Implementation of these mid-cycle repair limits should follgw the same approach as in TS 4.4.5.4.a.10.3,
4.454.a10.b, and 4.4.5.4.a.10.c. :

Note 1: The lower voltage repair limit is 1.0 voly/fog 3/4-inch diameter tubing or 2.0 volts for 7/8-inch
diameter tubing.
Note 2: The upper voltage repair limit is gélculated acogrding to the methodology in GL 95-05 as |
supplemented. Vg_may differ/at the TSPs and Yow distribution baffle.
11. a) Bottom of WEXTEX Aransition (BWT) is the highest point of contact between the
tube and tubesheey at, or below the top-of-tubelheet, as determined by eddy current
testing.

b) The W* distgrice is the larger of the following two distynces as measured from the
top-of-the-{dbesheet (TTS): (a) 8 inches below the TT3,or (b) 7 inches below the
bottom of/the WEXTEX transition plus the uncertainty asSpciated with determining
the dis{Ance below the bottom of the WEXTEX transition as\defined by
WCAP-14797, Revision 2.

c) Length is the length of tubing below the bottom of the WEXTEX transition

BWT), which must be demonstrated to be non-degraded in order )r the tube to
maintain structural and leakage integrity. For the hot leg, the W* length is 7.0 inches
which represents the most conservative hot-leg length defined in WCAR-14797,
Revision 2.

b. The steam generator shall be determined OPERABLE after completing the correspQnding
actions (plug all tubes exceeding the plugging limit and all tubes containing through-Wall

cracks) required by Table 4.4-2.

May 3, 2805
FQUOYAH - UNIT 2 3/4 4-14a Amendment No. 28, 211, 213, 243, 2N
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\REACTOR COOLANT SYSTEM
SURVEILLANCE REQUIREMENTS (Continued)
4455 Reports

a. Following each inservice inspection of steam generator tubes, the number of tubeg plugged

each steam generator shall be reported to the Commission within 15 days.

b. Thexcomplete results of the steam generator tube inservice inspection shall e submitted to
the Cymmission in a Special Report pursuant to Specification 6.9.2 within A2 months
followinyg the completion of the inspection. This Special Report shall incjdde:

1. Numbyr and extent of tubes inspected.

2. Location 2Qd percent of wall-thickness penetration for eachAndication of an
imperfectio

3. Ildentification of Yubes plugged.

c. Results of steam generalgr tube inspections which fallAnto Category C-3 shall be reported as
a degraded condition purshant to 10 CFR 50.73 prigr'to resumption of plant operation. The
written followup of this repor\shall provide a descriftion of investigations conducted to
determine cause of the tube dgradation and copfective measures taken to prevent
recurrence.

d. For implementation of the voltage-bagsed rgpair criteria to tube support plate intersections,
notify the staff prior to returning the stdaph generators to service should any of the following
conditions arise:

1. Leakage is estimated based gh the projected end-of-cycle (or if not practical using the
actual measured end-of-cygle) voltage distribution. This leakage shall be combined with
the postulated leakage regulting from the ilgplementation of the W* criteria to tubesheet
inspection depth. If theAotal projected end-of-cycle accident induced leakage from all
sources exceeds the Jéakage limit (determined\from the licensing basis dose calculation
for the postulated main steam line break) for the\gext operating cycle, the staff shall be
notified.

2. If circumferenfal crack-like indications are detected at\the tube support plate
intersectiong.

3. If indicgfions are identified that extend beyond the confines )f the tube support plate.

4. I indications are identified at the tube support plate elevations tRat are attributable to
ppmary water stress corrosion cracking.

5. / If the calculated conditional burst probability based on the projected eqd-of-cycle (or if
not practical, using the actual measured end-of-cycle) voltage distributign exceeds 1 X
1072, notify the NRC and provide an assessment of the safety significanciof the
occurrence.

May 3, 2805
SEQUOYAH - UNIT 2 3/4 4-14b Amendment No. 28, 211, 213, 267, 29N
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x&EACTOR COOLANT SYSTEM

SURVEILLANCE REQUIREMENTS (Continued)

e. The calculated steam line break leakage from the application of tube support plate alternéte
repair criteria and W* inspection methodology shall be submitted in a Special Report i
accordance with 10 CFR 50.4 within 90 days following return of the steam generatorg’to service
(MODEN). The report will include the number of indications within the tubesheet rggion, the
location of the indications (relative to the bottom of the WEXTEX transition (BWT)Yand TTS),
the orientatipn (axial, circumferential, skewed, volumetric), the severity of eachfhdication (e.g.,
near through™vall or not through-wall), the side of the tube from which the indiCation initiated
(inside or outsiNe diameter), and an assessment of whether the results werg/ consistent with
expectations with\respect to the number of flaws and flaw severity (and if Aot consistent, a
description of the proposed corrective action).

May 3, 2005
QUOYAH - UNIT 2 3/4 4-14c Amendment No. 243, 291
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TABLE 4.4-1

MINIMUM NUMBER OF STEAM GENERATORS TO BE
INSPECTED DURING INSERVICE INSPECTION

Preseanpection No Yes

No. of Stear?\Generators per Unit Two | Three | Four | Two Three Four
First Inservice Ingpection All One TW(V Two
Second & Subsequexqt Inservice

Inspections é\ One' One' ﬂ{ez One®

Table Notation:

1. The inservice inspgction may be limited to one steam gengrator on a rotating schedule
encompassing 3 N % of the tubes (where N is the numbér of steam generators in the plant)
if the results of the fird{ or previous inspections indicatg that all steam generators are
performing in a like mahger. Note that under some gfcumstances, the operating conditions
in one or more steam gengrators may be found to e more severe than those in other steam
generators. Under such cirgumstances the sampgle sequence shall be modified to inspect
the most severe conditions.

2. The other steam generator not ingpected ddring the first inservice inspection shall be
inspected. The third and subsequeXt inspéctions should follow the instructions described in
1 above.

3. Each of the other two steam genergfors Rot inspected during the first inservice inspections

shall be inspected during the secghd and Nird inspections. The fourth and subsequent
inspections shall follow the instpdctions descxbed in 1 above.

SPQUOYAH - UNIT 2 3/4 4-15
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TABLE 4.4-2

STEAM GENERATOR TUBE INSPECTION

! SAMPLE INSPECTION 2"° SAMPLE INSPECTION 3P SAI\/IIYI}é
INSPECTION
Sample ‘%sult Action Required Result Action Required Result Action
Size | Required
A minimum C-‘I\ None N/A N/A N/}/ N/A
‘of S Tubes N\
per S.G.
C-2 | PlUg defective tubes C-1 None N/A N/A
and ihgpect-additional Plug defective tubes C-1 None
28 tubeg in this S.G. C-2 and inspect additional
4S tubes in this S.G
C-2 Plug defective

tubes
C-3 Perform action
for C-3 result

of first sample
Perform/action for C-3
C-3 res&%rst sample N/A N/A
C-3 | Inspect all tubes in All dther

this S.G. plug S.G None N/A N/A
defective tubes and " CA1
inspect 28
tubes in each other WPerform action for C-2

S.G. sult of second sample N/A N/A

Additional | Inspect all'tybes in each
S/Gis C-3 | S.G. and pluy,defective N/A N/A

tubes.

N
S=3—% Where N is the/humber of steam generators in the unit, and n is\the number of steam
n

generators jnspected during an inspection.

3/4 4-16 Amendment No. 28, 26
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INSERT A

REACTOR COOLANT SYSTEM

3/4.4.5 STEAM GENERATOR (SG) TUBE INTEGRITY

LIMITING CONDITION FOR OPERATION

3.45 SG tube integrity shall be maintained.
AND

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

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

ACTIONS*:

a. With one or more SG tubes satisfying the tube repair criteria and not plugged in accordance with the
Steam Generator Program, within 7 days verify tube integrity of the affected tube(s) is maintained
until the next refueling outage or SG tube inspection, or be in HOT STANDBY within 6 hours and in
COLD SHUTDOWN within the next 30 hours.

AND

b. Plug the affected tube(s) in accordance with the Steam Generator Program prior to startup following

the next refueling outage or SG tube inspection.

SURVEILLANCE REQUIREMENTS

4.4.5.0 Verify steam generator tube integrity in accordance with the Steam Generator Program.

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

* Separate Action entry is allowed for each SG tube.

SEQUOYAH - UNIT 2 3/4 4-10
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REACTOR COOLANT SYSTEM

OPERATIONAL LEAKAGE

LIMITING CONDITION FOR OPERATION

3.4.6.2 Reactor Coolant System leakage shall be limited to:

a. No PRESSURE BOUNDARY LEAKAGE,

b. 1 GPM UNIDENTIFIED LEAKAGE,

c. 150 gallons per day of primary-to-secondary leakage through any one steam generator, and

d. 10 GPM IDENTIFIED LEAKAGE from the Reactor Coolant System.

- APPLICABILITY: MODES 1, 2, 3 and 4

ACTION:

or with primary-to-secondary leakage not within limits,

a. With any PRESSURE BOUNDARY LEAKAG} be in at least HOT STANDBY within 6 hours

and in COLD SHUTDOWN within the following 30 hours.

b. With any Reactor Coolant System leakage greater than any one of the above limits,
excluding PRESSURE BOUNDARY LEAKAGE, reduce the leakage rate to within limits

Verify within 4 hours or be in at least HOT STANDBY Within the next 6 hours and in COLD

SURMEILLANCE REQUIREMENTS

SHUTDOWN within the following 30 hours.

or primary-to-secondary leakage

is within

4.4.6.2} Reactor Coolant System Ieakages&ha”—be—veﬂ%eehe—bem&&h&n—eaeh%abm limits by

performance of a Reactor Coolant System water inventory balance at least once per 72 hours.*

The provision of Specification 4.0.4 are not applicable for entry into MODE 3 or 4.

erify primary-to-secondary leakage is <150 gallons per day through any one steam
enerator at least once per 72 hours.*

primary-to-secondary leakage.

he above surveillance requirement is not applicable to

* Not required to be performed until 12 hours after establishment of steady state operation.

SEQUOYAH - UNIT 2

August 4, 2000
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ADMINISTRATIVE CONTROLS

b.

Air lock testing acceptance criteria are:
1) Overall air lock leakage rate is < 0.05 L, when tested at > P,.

2) For each door, leakage rate is < 0.01 L, when pressurized to > 6 psig for at least two
minutes.

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

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

i. Configuration Risk Management Program (DELETED)

j-. Technical Specification (TS) Bases Control Program

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

a.

<

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

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.

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 6.8.4.j.b 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). ~SERTE

6.9 REPORTING REQUIREMENTS

ROUTINE REPORTS

6.9.1 In addition to the applicable reporting requirements of Title 10, Code of Federal Regulations, the
following reports shall be submitted in accordance with 10 CFR 50.4.

STARTUP REPORT

6.9.1.1 DELETED

'6.9.1.2 DELETED

6.9.1.3 DELETED

February 11, 2003

SEQUOYAH - UNIT 2 6-10 Amendment No. 28, 50, 64, 66, 134,

207, 223, 231, 271, 272
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INSERT B

from all sources, excluding the leakage attributed to the

k. Steam Generator (SG) Program degradation described in 6.8.4.k.c.1 and .2,

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

a. Provisions for Condition Monitoring Assessments.

Condition monitoring assessment means an evaluation of the “as found” condition of the
tubing with respect to the performance criteria for structural integrity and accident
-induced leakage. The “as found” condition refers to the condition of the tubing during an
SG inspection outage, as determined from the inservice inspection results or by other
means, prior to the plugging of tubes. Condition monitoring assessments shall be
conducted during each outage during which the SG tubes are inspected ardfor 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 integrity, accident induced leakage, and operational leakage.

For predominantly
axially oriented
outside diameter
stress corrosion
cracking (ODSCC)
at the tube support
plate elevations,
(refer to 6.8.4.k.c.1)
the probability of
burst (POB) of one
or more indications
given a steam line
break shall be less
than 1 x 1072,

»

except for flaws addressed through
application of the alternate repair
criteria discussed in TS 6.8.4.k.c.1,

Structural integrity performance criterion: All in-service SG tubes shall retain
structural integrity over the full range of normal operating conditions (includi
startup, operation in the power range, hot standby, cooldown, and all anticigated
transients included in the design specification) and design basis accidents/(DBAs).
This includes retaining a safety factor of 3.0 against burst under normal sfeady
state full power operation primary-to-secondary pressure differential andPa safety
factor of 1.4 against burst applied to the DBA primary-to-secondary pressure
differentials. Apart from the above requirements, additional loading conditions
associated with the DBAs, 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.

—_—

and 0.1 gpm for each of the non-faulted SGs.

" Accident induced leakage performance criteﬁ' : The accident induced leakage
not to exceed 1.0 gpm for the faulted S i ! ,

. The prlmary-to secondary accndent mduced leakage
rate for any DBA, 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. :

The operational leakage performance criterion is specified in Limiting Condition for
Operation (LCO) 3.4.6.2, “Reactor Coolant System, Operational Leakage.”

c. Provisions for SG Tube Repair Criteria.

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

E2-19




INSERT B

The following altemate tube repair criteria (ARC) may be applied as an alternative to the

40% depth based criteria: o
repair criteria
NRC Generic Letter (GL) 95-05 Voltaqg)Ba%RC(Tube Support Plate [TSP])

A voltage-based TSP plugging-limitisaSed for the disposition of an alloy 600 SG tube
for continued service that is expetfencing predominately axially oriented ODSCC
confined W|th|n the thlckn of the tube support plates (TSPs). At TSP intersections,

6.8.4.k.c.1.c)

is based-on-maintaining-SG-tube serviceability-as described

2.0 volts
i \DSCC W|th|n the bounds of the

SG tubes whose degradation is attributed to

TSP with a bobbin voltage greater than thelew
will be repaired-oF plugged, except as noted in Itemﬁ

SG tubes, with indications of potential degradation attrib
the bounds of the TSP with a bobbin voltage greater thanh ver-voltade

the

e)

Fepa#-hmit—(Nete—L)T but less than or equal towupper voltage repair li

may remain in service if a rotating pancake coil inspectiog does ng detect

_dearadation J'SG fubes with indications of ODSC )qd(egfédatlo ith a bobbin
it

coil voltage greater than the upper voltage repair |j will be plugge

N Lorfepaied |
d) . or comparable technology

if an unschéduled mid-cycle inspection is performed, the following mid-cycle
repair limits apply instead of the limits identified in ltems

The mid-cycle repair limits are determined from the followin§ equations:

Vs 6.8.4.k.c.1.a), .b), .c), and .d).

Vamome = (CL—aY)
1.0+ NDE +Gr

(calculated according to the

(CL-At) methodology in GL 95-05 as

Vi = Vaore ~(Vore ~ Vi) CL supplemented)
where:
Vure = upper voltage repair limit
AT = lower voltage repair limit
VMURL = mid-cycle upper voltage repair limit

based on time into cycle

VMLRL = mid-cycle lower voltage repair limit
based on Vyyr. and time into cycle

E2-20



INSERT B

At = length of time since last scheduled
inspection during which Vg, and
VrL Were implemented

CL = cycle length (the time between two
scheduled SG inspections)

Vs = structural limit voltage

Gr = average growth rate per cycle length

NDE = 95 percent cumulative probability

allowance for nondestructive
examination uncertainty (i.e., a value
of 20 percent has been approved by
NRC)

6.8.4.k.c.1.a), .b), .c) and .d).

implemenfation of these mid-cycle repair limits should follow the same approach as in:

@ent&ﬂed—m—the—W——dnstanee— Serwce mduced dBgradation ldentlfled in the W*

dlstance belew—the—tep—ef-tubesheet—(—l‘—'lis-)—shall be

Flaws located
below the W*
distance may
remain in
service

gged on detectlon Fhe

r tj;gardless of The following terms/definitions apply to the W*,
size.

a) Bottom of WEXTEX Transition (BWT) is the highest point of contact
between the tube and tubesheet at, or below the top of tubesheet (TTS), as
determined by eddy current testing.

b) W* Distance is the larger of the following two distances as measured from
the TTS: (a) 8 inches below the TTS or (b) 7 inches below the bottom of the
WEXTEX transition plus the uncertainty associated with determining the
distance below the bottom of the WEXTEX transition as defined by
WCAP-14797, Revision 2.
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W* Inspection | 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 oytlet, and that may satisfy the applicable tube
When the W* | repair criteria. The tube-to-tubesheet weld is not part of the tube. In addition to meeting
methodology the requirements of d.1, d.2, anrd d.3, elow, the inspection scope, inspection methods,
has been and inspection intervals shall be such as to ensure that SG tube integrity is maintained
implemented, until the next SG inspection. An assessment of degradation shall be performed to
inspect 100 determine the type and location of flaws to which the tubes may be susceptible and,
percent of the | based on this assessment, to determine which inspection methods need to be employed
inservice and at what locations.
tubes in the _ ' . . i . S
hot-leg 1. Inspect 100% of the tubes in each SG during the first refueling outage following
tubesheet SG replacement.
region with 2. Inspect 100% of the tubes at sequential periods of 60 effective full power
the objective months. The first sequential period shall be considered to begin after the first
of detecting inservice inspection of the SGs. No SGs shall operate for more than 24
flaws that effective full power months or one refueling outage (whlchever is less) without
may satisfy being inspected.
the applicable 3. If crack indications are found in any SG tube, then the next inspection for each
tube repair SG for the degradation mechanism that caused the crack indication shall not
criteria of TS exceed 24 effective full power months or one refueling outage (whichever is
6.8.4.k.C.2. 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.
every 24 effective full power months or
4. T GL 95-05 Voltage-Based ARC for TSP | every refueling outage, whichever is less.
Indications left in service as a result of appllcatlon oéthe TSP voltage- based
repair criteria shall be inspected by bobbin coil prob
eutages-
Implementation of the SG tube/TSP repair criteria requires a 100 percent
bobbin coil inspection for hot-leg and cold-leg TSP intersections down to the
lowest cold-leg TSP with known ODSCC indications. The determination of the
lowest cold-leg TSP intersections having ODSCC indications shall be based on
5 the performance of at least a 20 percent random sampling of tubes inspected
) over their full length.

INSERTB

Provisions for SG Tube Inspections.

Periodic SG tube inspections shall be performed. The number and portions of the tubes
inspected and methods of inspection shall be/performed with the objective of detecting
flaws of any type (e.g., volumetric flaws, axial and circumferential cracks) that may be

v
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INSERT B

'\N w* METHODOLOGY IS MOVED TO
* Methodology

REPAIR CRITERIA SECTION (c) ABOVE

impléxgentation of the SG WEXTEX expanded region inspection methodolpdgy (W*)
requires\a 100 percent rotating coil probe inspection of the hot-leg tubegheet W*
distance. Te implementation of W* does not apply to service induced degradation
identified in the W* distance. Service induced degradation identifjefl in the W*
distance below the top-of-tubesheet (TTS) shall be plugged ondetection. The
inspection of SG tubes is from the point of entry (hot-leg sidg) completely around the
U-bend to the top sup of the cold leg excluding the portion of the tube within the
tubesheet below the W* digtance, the tube-to-tubeshegf weld and the tube outlet end
extension.

The following terms/definitions appiy to the

d) Bottom of WEXTEX Transiti WT) is the highest point of contact
between the tube and tubggheet at, or below the TTS, as determined by
eddy current testing.

e) W* Distance is theflarger of the following distances as measured from
the TTS: (a) 8 jriches below the TTS or (b) 7 inghes below the bottom of the
WEXTEX trafisition plus the uncertainty associatsd with determining the
distance Below the bottom of the WEXTEX transitiodas defined by
WCAP£14797, Revision 2.

f) * Length is the length of tubing below the bottom of the BWJ which must
be demonstrated to be non-degraded in order for the tube to maigtain
structural and leakage integrity. For the hot leg, the W* length is 7°Q inches
which represents the most conservative hot leg length defined in
WCAP-14797, Revision 2.

Provisions for Monitoring Operational Primary-to-Secondary Leakage.
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ADMINISTRATIVE CONTROLS

CORE OPERATING LIMITS REPORT (continued)

6. WCAP-10054-P-A, Westinghouse Small Break ECCS Evaluation Model Using the
NOTRUMP Code, August 1985, (W Proprietary)
(Methodology for Specification 3/4.2.2 - Heat Flux Hot Channel Factor)

7. WCAP-10266-P-A, Rev. 2, "THE 1981 REVISION OF WESTINGHOUSE
EVALUATION MODEL USING BASH CODE", March 1987, (W Proprietary).
(Methodology for Specification 3.2.2 - Heat Flux Hot Channel Factor).

8. BAW-10227P-A, “Evaluation of Advance Cladding and Structural Material (M5) in
PWR Reactor Fuel,” February 2000, (FCF Proprietary)
(Methodology for Specification 3/4.2.2 - Heat Flux Hot Channel Factor)

6.9.1.14.b The core operating limits shall be determined so that all applicable limits (e.g., fuel
thermal-mechanical limits, core thermal-hydraulic limits, ECCS limits, nuclear limits such as
shutdown margin, and transient and accident analysis limits) of the safety analysis are met.

6.9.1.14.c THE CORE OPERATING LIMITS REPORT shall be provided within 30 days after
cycle start-up (Mode 2) for each reload cycle or within 30 days of issuance of any midcycle
revision of the NRC Document Control Desk with copies to the Regional Administrator and
Resident Inspector.

REACTOR COOLANT SYSTEM (RCS) PRESSURE AND TEMPERATURE LIMITS (PTLR)
REPORT

6.9.1.15 RCS pressure and temperature limits for heatup, cooldown, low temperature
operation, criticality, and hydrostatic testing, LTOP arming, and PORYV lift settings as well as
heatup and cooldown rates shall be established and documented in the PTLR for the following:

Specification 3.4.9.1, “RCS Pressure and Temperature (P/T) Limits”
Specification 3.4.12, “Low Temperature Over Pressure Protection (LTOP) System”

6.9.1.15.a The analytical methods used to determine the RCS pressure and temperature limits
shall be those previously reviewed and approved by the NRC, specifically those described in
the following documents: '

1.  Westinghouse Topical Report WCAP-14040-NP-A, “Methodology used to Develop
Cold Overpressure Mitigating System Setpoints and RCS Heatup and Cooldown
Limit Curves.”

2. Westinghouse Topical Report WCAP-15321, “Sequoyah Unit 2 Heatup and
Cooldown Limit Curves for Normal Operation and PTLR Support Documentation.”

3. Westinghouse Topical Report WCAP-15984, “Reactor Vessel Closure
Head/Vessel Flange Requirements Evaluation for Sequoyah Units 1 and 2.”

6.9.1.15.b The PTLR shall be provided to the NRC within 30 days of issuance of any revision
or supplement thereto.

SPECIAL REPORTS [NSERTC

6.9.2.1 Special reports shall be submitted within the time period specified for each report, in
accordance with 10 CFR 50.4.

6.9.2.2 This specification has been deleted.
September 15, 2004
SEQUOYAH - UNIT 2 6-14 Amendment Nos. 44, 50, 64, 66,
107, 134, 146, 206, 214, 231, 249, 284
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initial entry into MODE 4 following
completion of an inspection performed
in accordance with Specification 6.8.4 .k,
“Steam Generator (SG) Program.”

STEAM GENERATOR (SG) TUBE INSPECTION REPORT

INSERT C

6.9.1.16.1 A report shall be submitted within 180 days after the initial entry into MODE 4
following completion of an inspection performed in accordance with Specification
6.8.4 .k, “Steam Generator (SG) Program.” The report shall include:
a. The scope of inspections performed on each SG,

b. Active degradation mechanisms found,

c. Nondestructive examination techniques utilized for each degradation
mechanism,

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

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

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

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

when have been

h. The effective plugging percentage for all plugg}bg in each SG.

6.9.1.16.2 A report shall be gubmitted within 90 days after the injtial entry into MODE 4 following
completion o inspection performed in accordancg with the steam generator program
(6.8.4.k) and-voltage based alternate repair criteria is applied. The report shall include
information described in Section 6.b of Attachment 1 to NRC Generic Letter 95-05,
“Voltage-Based Repair Criteria for Westinghouse Steam Generator Tubes Affected by
Outside Diameter Stress Corrosion Cracking.”

(TSP) intersections, notify the staff prior to should
any of the following conditions arise:

/ t. Forimplementation of the voltage-based repair criteria for tube support plate

6.9.1.16.3

b

2} If circumferential crack-like indications are detected at the TSP
intersections.
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2)

— 3} If indications are identified that extend beyond the confines of the TSP.

3)

6.9.1.16.4

» 43 If indications are identified at the TSP elevations that are attributable to
primary water stress corrosion cracking.

j—For implementation of W*, the calculated steam line break leakage from the

after the initial
entry into MODE
4 following
completion of an
inspection
performed in
accordance with
Specification
6.8.4 .k, “Steam
Generator (SG)
Program.”

application of TSP alternate repair criteria and W* inspection methodology

shall be submitted in-a-Special-Report-in-accordance-with-10-CFR-50-4 within
90 days followingreturnofthe-SGs-to-service-(MODE4). The report will

e the number of indications within the tubesheet region, the location of
e indications (relative to the bottom of the WEXTEX transition [BWT] and
TTS), the orientation (axial, circumferential, skewed, volumetric), the severity
of each indication (e.g., near through-wall or not through-wall), the side of the
tube from which the indication initiated (inside or outside diameter), and an
assessment of whether the results were consistent with expectations with
respect to the number of flaws and flaw severity (and if not consistent, a
description of the proposed corrective action).
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INSERT D

REACTOR COOLANT SYSTEM

BASES

3/4.4.5 STEAM GENERATORS

\ &=

The Surveillance Requirements for inspection of the steam generator tubes ensure that the,
styctural integrity of this portion of the RCS will be maintained. The program for inservice inspegtion of
steawy generator tubes is based on a modification of Regulatory Guide 1.83, Revision 1. Insepfice
inspechpn of steam generator tubing is essential in order to maintain surveillance of the congditions of the
tubes in the event that there is evidence of mechanical damage or progressive degradation due to design,
manufacturing errors, or inservice conditions that lead to corrosion. Inservice inspectioff of steam
generator tubirg also provides a means of characterizing the nature and cause of any'tube degradation
so that correctivemeasures can be taken.

The plant is expected to be operated in a manner such that the secongéry coolant will be
maintained within thosexchemistry limits found to result in negligible corrosiph of the steam generator
tubes. If the secondary cdgQlant chemistry is not maintained within these Jifmits, localized corrosion may
likely result in stress corrosiog cracking. The extent of cracking during glant operation would be limited by
the limitation of steam generatd{ tube leakage between the primary gdolant system and the secondary
coolant system (primary-to-seconqdary leakage = 150 gallons per g4y per steam generator). Cracks
having a primary-to-secondary leakage less than this limit during’operation will have an adequate margin
of safety to withstand the loads imposed during normal opera}ibn and by postulated accidents. Sequoyah
has demonstrated that primary-to-secondary leakage of 15(rgallons per day per steam generator can
readily be detected by radiation monitors oksteam genergfor blowdown or condenser off-gas. Leakage in
excess of this limit will require plant shutdowMhand an yfischeduled inspection, during which the leaking
tubes will be located and plugged.

The voltage-based repair limits of SR 4.4/5 ilplement the guidance in GL 95-05 and are
applicable only to Westinghouse-designed stgdm genexators (S/Gs) with outside diameter stress
corrosion cracking (ODSCC) located at the fibe-to-tube dypport plate intersections. The voltage-based
repair limits are not applicable to other forms of S/G tube degradation nor are they applicable to ODSCC
that occurs at other locations within the/S/G. Additionally, theNepair criteria apply only to indications
where the degradation mechanism ig“dominantly axial ODSCC Wth no significant cracks extending
outside the thickness of the suppgrt plate. Refer to GL 95-05 for asditional description of the degradation
morphology. _

Implementation of SR 4.4.5 requires a derivation of the voltage stidgctural limit from the burst
versus voltage empirical gorrelation and then the subsequent derivation of the voltage repair limit from the
structural limit (which ig’then implemented by this surveillance).

The voltagg structural limit is the voltage from the burst pressure/bobbin voltqge correlation, at the
95 percent pregi€tion interval curve reduced to account for the lower 895/95 percent tolgrance bound for
tubing materjal properties at 650°F (i.e., the 95 percent LTL curve). The voltage structutg| limit must be
adjusted dgvnward to account for potential flaw growth during an operating interval and toqccount for
NDE ungértainty. The upper voltage repair limit; Vg, is determined from the structural voltaye limit by
applyipg the following equation:

VurL = Vst - Ver - Vnpe

April 9, 1997
SEQUOYAH - UNIT 2 B 3/4 4-3 Amendment No. 181, 211, 213
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BASES

Maere Vgr represents the allowance for flaw growth between inspections and Vype represents the allowance for
potential sources of error in the measurement of the bobbin coil voltage. Further discussion of the assumptions#
necedgary to determine the voltage repair limit are discussed in GL 95-05.

e mid-cycle equation of SR 4.4.5.4.a.10.e should only be used during unplanned inspection ifwhich edd
current dataNs acquired for indications at the tube support plates.

-

SR 4.4.3.5 implements several reporting requirements recommended by GL 95-05 for sitdations which NR(
wants to be notified prior to returning the S/Gs to service. For SR 4.4.5.5.d., Items 3 and 4, ingdiCations are
applicable only wherdalternate plugging criteria is being applied. For the purposes of this regorting requirement,
leakage and conditional\burst probability can be calculated based on the as-found voltage distribution rather than
the projected end-of-cycldvoltage distribution (refer to GL 95-05 for more information) wien it is not practical to
complete these calculationd\using the projected EOC voltage distributions prior to retyrhing the S/Gs to service.
Note that if leakage and condXjonal burst probability were calculated using the meagtred EOC voltage distribution
for the purposes of addressing &L Sections 6.a.1 and 6.a.3 reporting criteria, thepAhe results of the projected EOC
voltage distribution should be prowided per GL Section 6.b(c) criteria.

Wastage-type defects are unlikely with proper chemistry treatment 4f the secondary coolant. However,
even if a defect should develop in servicd, it will be found during schedulgd inservice steam generator tube
examinations. Plugging will be required foNall tubes with imperfectiong’exceeding the repair limit defined in
Surveillance Requirement 4.4.5.4.a. The poron of the tube that the flugging:limit does not apply to is the portion of
the tube that is not within the RCS pressure boiydary (tube end up'to the start of the tube-to-tubesheet weld). The
tube end to tube-to-tubesheet weld portion of the Yybe does not Affect structural integrity of the steam generator
tubes and therefore indications found in this portiongf the tubg/will be excluded from the Result and Action Requirehl
for tube inspections. It is expected that any indicationX,that £xtend from this region will be detected during the
scheduled tube inspections. Steam generator tube inspigfions of operating plants have demonstrated the capabilit
to reliably detect degradation that has penetrated 20% @t tke original tube wall thickness.

Tubes experiencing outside diameter stres# corrosion dtacking within the thickness of the tube support plat¢
are plugged or repaired by the criteria of 4.4.5.4 4.10.

The W* criteria incorporate the guidghce provided in WCAP-M797, Revision 2, “Generic W* Tube Pluggin
Criteria for 51 Series Steam Generator Tybesheet Region WEXTEX Expansions.” W* length is the length of tubing
into the tubesheet below the bottom of {fe WEXTEX transition (BWT) that\precludes tube pullout in the event of a
complete circumferential separation gfthe tube below the W* length. W* diXance is the distance from the top of thd
tubesheet to the bottom of the W* Ighgth including the distance from the top oi\he tubesheet to the BWT and
measurement uncertainties.

Indications detected Mithin the W* distance below the top-of-tube sheet (TTS), will be plugged upon
detection. Tubes to which "WCAP-14797 is applied can experience through-wall degradation up to the limits defined
in Revision 2 without ingréasing the probability of a tube rupture or large leakage event. Nybe degradation of any
type or extent below distance, including a complete circumferential separation of the tubw, is acceptable. As
applied at SequoyalyNuclear Plant Unit 2, the W* methodology is used to define the required Wbe inspection depth
into the hot-leg tulgesheet, and is not used to permit degradation in the W* distance to remain in‘gervice. Thus whilg
primary to secopfdary leakage in the W* distance need not be postulated, primary to secondary le2kage from
potential degpddation below the W* distance will be assumed for every inservice tube in the boundindsteam
generator.

May 3, 208
SEQUYOYAH - UNIT 2 B 3/4 4-3a Amendment No. 181, 211, 213, 243, 291
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he postulated leakage during a steam line break shall be equal to the following equation:

Postulated SLB Leakage = ARC ¢ 9505 + Assumed Leakage ¢-.g <rrs + Assumed Leakaggs:.12 <rrs
+ Assunied Leakage 12" <rts

Where: “Mgc 6L 9505 is the normal SLB leakage derived from alternate repair criterfa methods and
the steam generatdk tube inspections.

Assumed Leakage.s <r7s is the postulated leakage for undetected ipdications in steam generato
tubes left in service between™8 and 8 inches below the top of the tubesheef.

Assumed Leakage -s.12- <r7s Is\the conservatively assumed Jeakage from the total of identified and
postulated unidentified indications in stsam generator tubes lefi4fi service between 8 and 12 inches beloy
the top of the tubesheet. This is 0.0045 gpwq multiplied by the€ number of indications. Postulated
unidentified indications will be conservatively agsumed tpHe in one steam generator. The highest
number of identified indications left in service befweepr8 and 12 inches below TTS in any one steam
generator will be included in this term.

Assumed Leakage > <175 is the copservatively asstwped leakage for the bounding steam
generator tubes left in service below 12 jiches below the top ofNhe tubesheet. This is 0.00009 gpm
multiplied by the number of tubes lefjifi service in the least plugged steam generator.

The aggregate calculatefl SL.B leakage from the application of all®alternate repair criteria and the
above assumed leakage shéil be reported to the NRC in accordance with apglicable Technical
Specifications. The comSined calculated leak rate from all altemate repair crite¥ia must be less than the
maximum allowable steam line break leak rate limit in any one steam generator in dider to maintain
doses within 10 CFR 100 guideline values and within GDC-19 values during a postulated steam line
break event.

May 3, 2005
SEQUOYAH - UNIT 2 B 3/4 4-3b Amendment No. 213, 243, 267, 291
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INSERT D
B 3.4 REACTOR COOLANT SYSTEM
B 3/4.4.5 Steam Generator (SG) Tube Integrity

BASES

BACKGROUND Steam generator (SG) tubes are small diameter, thin walled tubes that
carry primary coolant through the primary to secondary heat exchangers. The SG
tubes have a number of important safety functions. Steam generator tubes are an
integral part of the reactor coolant pressure boundary (RCPB) and, as such, are
relied on to maintain the primary system’s pressure and inventory. The SG tubes
isolate the radioactive fission products in the primary coolant from the secondary
system. In addition, as part of the RCPB, the SG tubes are unique in that they act
as the heat transfer surface between the primary and secondary systems to
remove heat from the primary system. This specification addresses only the RCPB
integrity function of the SG. The SG heat removal function is addressed by Limiting
Condition of Operation (LCO) 3.4.1.1, “Startup and Power Operation,” LCO 3.4.1.2,
“Hot Standby,” LCO 3.4.1.3, “Shutdown,” and LCO 3.4.1.4, “Cold Shutdown.”

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

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

Specification 6.8.4.k, “Steam Generator (SG) Program,” requires that a program be
established and implemented to ensure that SG tube integrity is maintained.
Pursuant to Specification 6.8.4.k, tube integrity is maintained when the SG
performance criteria are met. There are three SG performance criteria: structural
integrity, accident induced leakage, and operational leakage. The SG performance
criteria are described in Specification 6.8.4.k. Meeting the SG performance criteria
provides reasonable assurance of maintaining tube integrity at normal and accident
conditions.

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

SEQUOYAH - UNIT 2 B 3/4 4-3
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INSERT D ,or the NRC approved
licensing basis.
BASES
APPLICABLE The steam generator tube rupture (SGTR) accident is the limiting design
SAFETY basis event for SG tubes and avoiding an SGTR is the basis for this
ANALYSES specification. The analysis of an SGTR event assumes a bounding primary to
secondary leakage rate equal to the operational leakage rate limits in LCO 3.4.6.2
“Operational Leakage,” plus the leakage rate associated with a double-ended
rupture of a single tube. The accident analysis for a SGTR assumes the
contaminated secondary fluid is released to the atmosphere via safety valves. The
main condenser isolates based on an assumed concurrent loss of off-site power.
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 these analyses, the steam dlscharge to the atmospher s-based-on-a-primaro
xth no more 2 b
than 1.0 gpA of - n o
gl)?n:isﬁm maximurm Jebkage-establishod by the-plant safoty analysis. Fdr accidents that do
nonaitermhte not inyefve fuel damage, the primary coolant activity Ievel of DQSE EQUIVALENT
) 2 I-131 s assumed to be equal to the LCO 3.4.8, “Specific Activity\” limits. For

refair criteria

Accidents that assume fuel damage, the primary coolant activity i§ a function of the
amount of activity released from the damaged fuel. The dose congequences of

these events are within the limits of GDC 19 (Ref. 2), 10 CFR 100 {Ref. 3),

INSERTE

Steam generator tube integrity satisfies Criterion 2 of 10 CFR
T~_50.36(c)(2)i).

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

During an SG inspection, any inspected tube that satisfies the Steam Gengrator
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 stil have
tube integrity.

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

depends on the accident and whether there are faulted SGs associated with the accident. For a steamline break
(SLB), the maximum primary to secondary leakage under accident conditions is limited to 3.7 gpm from the faulted
SG and 0.1 gpm from each of the non-faulted SGs. Of the 3.7 gpm primary-to-secondary leak rate assumed
during the SLB, no more than 1.0 gpm can come from sources that have not been specifically exempted from the
1.0 gpm limit by the NRC. The leakage attributed to the flaws left in service as a result of implementing TS
6.8.4.k.c.1 and .2 have been exempted from the 1.0 gpm limit by the NRC staff. For other accidents that assume
a faulted SG (e.g., feedwater line break), the maximum primary to secondary leakage under accident conditions is
limited to 1.0 gpm from the faulted SG and 0.1 gpm from each of the non-faulted SGs. For accidents in which
there are no faulted SGs, the primary to secondary leakage is limited to 0.1 gpm from each SG.

SEQUOYAH - UNIT 2 , B 3/4 4-3a
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LCO (continued)

A SG tube has tube integrity when it satisfies the SG performance

criteria. The SG performance criteria are defined in Specification 6.8.4.k, “Steam
Generator Program,” and describe acceptable SG tube performance. The Steam
Generator Program also provides the evaluation process for determining
conformance with the SG performance criteria.

There are three SG performance criteria: structural integrity, accident induced
leakage, and operational leakage. Failure to meet any one of these criteria is
considered failure to meet the LCO.

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

Structural integrity requires that the primary membrane stress intensity in a tube not
exceed the yield strength for all American Society of Mechanical Engineers (ASME)
Code, Section lll, Service Level A (normal operating conditions), and Service Level
B (upset or abnormal conditions) transients included in the design specification.
This includes safety factors and applicable design basis loads based on ASME
Code, Section lil, Subsection NB (Ref. 4) and Draft Regulatory Guide 1.121 (Ref.
5).

SEQUOYAH - UNIT 2 B 3/4 4-3b
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The accident analyses assumptions are discussed in the Applicable Safety
Analyses section.

LCO (continued)

The accident induced leakage pgrformance criterion ensures that the primary to
secondary leakage caused by a dgsign basis accident, other than a SGTR, is within

the accident anaIySIS assumptlons Ir-the-main-steam-ine-break-(MSLB}analysis

Wwith no more th
1.0 grm of t 4
gpm consjag from
non-gt€ma
repdir criteria.

and-beundings The accident induced leakage rate includes any primary to
secondary Jéakage existing prior to the accident in addition to primary to secondary

Ieakage duced during the aCCIdent Ihe—3—7—gpm+s—a-pppe¥ed—fepuse4n—ARG

ala 4 -- pvRere-the aV¥a ho aVa) a

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, “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 loss-of-coolant accident (LOCA) or a MSLB. If this
amount of leakage is due to more than one crack the cracks are very small, and
the above assumption is conservative.

APPLICABILITY

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

Reactor coolant system (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 clarifying footnote that Action (a) may be entered
independently for each SG tube. This is acceptable because the actions provide
appropriate compensatory measures for each affected SG tube. Complying with
the actions may allow for continued operation, and subsequent affected SG tubes
are governed by subsequent action entry, and application of associated actions.

SEQUOYAH - UNIT 2 B 3/4 4-3c
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ACTIONS (continued)

refueling outage or

However, the
affected tube(s)
must be plugged
prior to startup
following the next
refueling outage or
SG inspection.

Actions (a) and (b)

Action (a) applies if it is discovered that one or more SG tubes examined in an
inservice inspection satisfy the tube repair criteria but were not plugged in
accordance with the Steam Generator Program as required by SR 4.4.5.1. An
evaluation of SG tube integrity of the affected tube(s) must be made. Steam
generator-tube integrity is based on meeting the SG performance criteria described
in the Steam Generator Program. The SG repair criteria define limits on SG tube
degradation that allow for flaw growth between inspections while still providing
assurance that the SG performance criteria will continue to be met. In order to
determine if a SG tube that should have been plugged has tube integrity, an
evaluation must be completed that demonstrates that the SG performance criteria
will continue to be met until the next refueling outage or SG tube inspection. The
tube integrity determination is based on the estimated condition of the tube at the

I—iime_the situation is discovered and the estimated growth of the degradation prior to
the nex inspection. If it is determined that tube integrity is not being
maintained until the neéx®SG inspection, Action (a) requires unit shutdown and

Action (b) requires the affected tube(s) be plugged.

An allowed 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

at any time,
evaluation determines

assessment that reflects the affected tubes.¥This allowed time is acceptable since
operation until the next inspection is supported by the operational assessment.

ANDBY within 6 hours and COLD SHUTD WN within the next 30 hours and the
ected tube(s) plugged prior to restart | A

inspoction: (Mode 4).

The action times are reasonable, based on operating\experience, to reach the
desired plant condition from full power in an orderly marner and without challenging
plant systems.

/Ié('SG tube integrity is not being maintainedythe reactor-must be brought to HOT
-
affi

(applies to any SG tube;plugged-er-notplugged)

either inadvertently not plugged or ieft in service in accordance with the approved repair criteria.

SEQUOYAH - UNIT 2 B 3/4 4-3d
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SURVEILLANCE
REQUIREMENTS

SR 4.4.5.0

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

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

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

The Steam Generator Program defines the frequency of SR 4.4.5.0. The frequency
is determined by the operational assessment and other limits in the SG examination
guidelines (Ref. 6). The Steam Generator Program uses information on existing
degradations and growth rates to determine an inspection frequency that provides
reasonable assurance that the tubing will meet the SG performance criteria at the
next scheduled inspection. In addition, Specification 6.8.4.k contains prescriptive
requirements concerning inspection intervals to provide added assurance that the
SG performance criteria will be met between scheduled inspections.

SEQUOYAH - UNIT 2 B 3/4 4-4
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SURVEILLANCE REQUIREMENTS (continued)

SR4.4.5.1

During an SG inspection, any inspected tube that satisfies the Steam Generator
Program repair criteria is removed from service by plugging. The tube repair criteria
delineated in Specification 6.8.4.k are intended to ensure that tubes accepted for
continued service satisfy the SG performance criteria with allowance for error in the
flaw size measurement and for future flaw growth. In addition, the tube repair
criteria, in conjunction with other elements of the Steam Generator Program, ensure
that the SG performance criteria will continue to be met until the next inspection of
the subject tube(s). Reference 1 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 this surveillance ensures that the surveillance has been completed
and all tubes meeting the repair criteria are plugged prior to subjecting the SG tubes
to significant primary to secondary pressure differential‘r

(i.e., prior to HOT SHUTDOWN following a SG tube inspection)

REFERENCES 1. NEI 97-06, “Steam Generator Program Guidelines.”
2. 10 CFR 50 Appendix A, GDC 19.
3. 10 CFR 100.
4. ASME Boiler and Pressure Vessel Code, Section lll, Subsection NB.
5. Draft Regulatory Guide 1.121, “Basis for Plugging Degraded Steam
Generator Tubes,” August 1976.
6. EPRI, “Pressurized Water Reactor Steam Generator Examination
Guidelines.”
A
INSERT F
SEQUOYAH - UNIT 2 B 3/4 4-4a
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INSERT E

Voltage-Based Alternate Repair Criteria (ARC) and W* Methodology

a) Voltage-Based ARC

The voltage-based repair limits implement the guidance in Generic Letter (GL) 95-05 and are
applicable only to Westinghouse-designed steam generators (SGs) with outside diameter
stress corrosion cracking (ODSCC) located at the tube-to-tube support plate intersections.
The voltage-based repair limits are not applicable to other forms of SG tube degradation nor
are they applicable to ODSCC that occurs at other locations within the SG. Additionally, the
repair criteria apply only to indications where the degradation mechanism is dominantly axial
ODSCC with no significant cracks extending outside the thickness of the support plate. Refer
to GL 95-05 for additional description of the degradation morphology.

Implementation of voltage-based repair limits requi’re a derivation of the voltage structural limit
from the burst versus voltage empirical correlation and then the subsequent derivation of the
voltage repair limit from the structural limit (which is then implemented by this surveillance).

The voltage structural limit is the voltage from the burst pressure/bobbin voltage correlation, at
the 95 percent prediction interval curve reduced to account for the lower 95/95 percent
tolerance bound for tubing material properties at 650°F (i.e., the 95 percent lower tolerance
limit curve). The voltage structural limit must be adjusted downward to account for potential
flaw growth during an operating interval and to account for NDE uncertainty. The upper
voltage repair limit; Vyre, is determined from the structural voltage limit by applying the
following equation:

Vurt = Vs = Ver - Vioe

where Vgr represents the allowance for flaw growth between inspections and Vype represents
the allowance for potential sources of error in the measurement of the bobbin coil voltage.
Further discussion of the assumptions necessary to determine the voltage repair limit are
discussed in GL 95-05.

e

The mid-cycle equation of TS 6.8.4.k.c.1.e should only be used during unplanned inspection in
which eddy current data is acquired for indications at the tube support plates.

2and 3

Specification 6—9&—16 implements several reporting requirements recommended by GL 95-05
for situations which NRC wants to be notified prior to retuming the SGs to service. For

, indications are applicable only where alternate plugging criteria is
~"For the purposes of this reporting requirement, leakage and conditional burst
can be calculated based on the as-found voltage distribution rather than the

fécted end-of-cycle (EOC) voltage distribution (refer to GL 95-05 for more information)
when it is not practical to complete these calculations using the projected EOC voltage
distributions prior to retuming the SGs to service. Note that if leakage and conditional burst
probability were calculated using the measured EOC voltage distribution for the purposes of
addressing GL Sections 6.a.1 and 6.a.3 reporting criteria, then the results of the projected
EOC voltage distribution should be provided per GL Section 6.b(c) criteria.
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Tubes experiencing ODSCC within the thickness of the tube support plate are plugged e
repaired-by the criteria of 6.8.4.k.c.1.

b) W* Methodology

The W* criteria incorporates the guidance provided in WCAP-14797, Revision 2, “Generic W*
Tube Plugging Criteria for 51 Series Steam Generator Tubesheet Region WEXTEX
Expansions.” W* length is the length of tubing into the tubesheet below the bottom of the
WEXTEX transition (BWT) that precludes tube pullout in the event of a complete
circumferential separation of the tube below the W* length. W* distance is the distance from
the top-of-tube sheet (TTS) to the bottom of the W* length including the distance from the TTS
to the BWT and measurement uncertainties.

Indications detected within the W* distance below the TTS, will be plugged upon detection.
Tubes to which WCAP-14797 is applied can experience through-wall degradation up to the
limits defined in Revision 2 without increasing the probability of a tube rupture or large leakage
event. Tube degradation of any type or extent below W* distance, including a complete
circumferential separation of the tube, is acceptable. As applied at Sequoyah Nuclear Plant
Unit 2, the W* methodology is used to define the required tube inspection depth into the hot-
leg tubesheet, and is not used to permit degradation in the W* distance to remain in service.
Thus while primary to secondary leakage in the W* distance need not be postulated, primary
to secondary leakage from potential degradation below the W* distance will be assumed for

every inservice tube in the bounding SG. ARC(; :
for Voltage-Based Altemate Repair Criteria (

mmation of Accident Leakage /

The postulated [eak ~following
equation:

Postulated SLB Leakage = ARC g >ss

& 0-s <TTs + Assumed Leakage g.12-
<rts + Assumed Leakage >12 <rts '

om ARC methods and the SG tube

aad postulated unidentified indications in SG tubes left in service between 8 and 12 inches

E3-13
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belowtha JTS. This is 0.0045 gpm multiplied by the number of indications. Postulajsé
unidentified Imdigations will be conservatively assumed to be in one SG. The higtfést number
of identified indicationgleft in service between 8 and 12 inches below TLSAh any one SG will
be included in this term.

Assumed Leakage 12 <175 is the consemwatjvely assumel leakage for the bounding SG tubes
left in service below 12 inches below the TT s is 0.00009 gpm multiplied by the number
of tubes left in service in the least pluggedSG.

The aggregate calculated SkBTeakage from the application of alMRC and the above
assumed leakage sha#Be reported to the NRC in accordance with appiteafle technical
specifications e combined calculated leak rate from all ARC must be less thag the
maximyr-dilowable SLB leak rate limit in any one SG in order to maintain doses withis
TR 100 guidd|jne values and within GDC-19 values during a postulated SLB event.

AN

6.9°+46.4.
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“c) Calculation of Operational Assessment (OA) Accident Induced Leakage

The postulated leakage during a Steam Line Break (SLB) shall be equal to the following
equation:

Postulated SLB OA Leakage = ARC g g5.05 + Assumed Leakage ¢ <tts + Assumed Leakage
g12” <178 Assumed‘Leakage >12» <tts + All other sources of accident induced primary to
secondary leakage

Where: ARC gL o505 is the SLB OA for predominantly axially oriented outside diameter stress
corrosion cracking indications as determined from the methodology described in GL 95-05.

Assumed Leakage ¢.¢ <15 is the postulated OA leakage for undetected indications in SG
tubes left in service between 0 and 8 inches below the TTS.

Assumed Leakage g1~ <175 is the conservatively assumed OA leakage from the total of
identified and postulated unidentified indications in SG tubes left in service between 8 and 12
inches below the TTS. This is 0.0045 gpm multiplied by the number of indications. Postulated
unidentified indications will be conservatively assumed to be in one SG. The highest number
of identified indications left in service between 8 and 12 inches below TTS in any one SG will
be included in this term.

Assumed Leakage > <175 is the conservatively assumed OA leakage for the bounding SG
tubes left in service below 12 inches below the TTS. This is 0.00009 gpm multiplied by the
number of tubes left in service in the least plugged SG.

All other sources of accident induced primary to secondary leakage is the primary to
secondary accident induced OA leakage from all other degradation mechanisms other than
the voltage based axial ODSCC at tube support plates repair criteria and W* leakage
calculations as determined by the Operational Assessment.

d) Calculation of Condition Monitoring (CM) Accident Induced Leakage

The postulated leakage during a SLB shall be equal to the following equation and is performed
for each steam generator:

Postulated SLB CM Leakage = ARC ¢ 9505 + Assumed Leakage o-.¢ <r1s + Assumed Leakage
12 <77s + Assumed Leakage 12 «ivs + All other sources of accident induced primary to
secondary leakage

Where: ARC g gs.05 is the normal SLB CM leakage for predominantly axially oriented ODSCC
indications as determined from the methodology described in GL 95-05.

Assumed Leakage ¢ <r1s is the postulated CM leakage for indications detected in SG tubes
between 0 and 8 inches below the TTS.

Assumed Leakage g.12- <175 is the conservatively assumed CM leakage from the total of
identified and postulated unidentified indications in SG tubes left in service between 8 and 12
inches below the TTS. This is 0.0045 gpm multiplied by the number of indications.

Assumed Leakage »12 <r1s is the conservatively assumed CM leakage for the bounding SG
tubes in service 12 inches below the TTS. This is 0.00009 gpm multiplied by the number of
tubes left in service in the SG.

All other sources of accident induced primary to secondary leakage is the primary to
secondary accident induced CM leakage from all other degradation mechanisms other than
the voltage based axial ODSCC at tube support plates repair criteria and W* leakage
calculations as determined by Condition Monitoring.

E3-15
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The aggregate calculated accident induced primary to secondary SLB leakage from the application of
all approved ARC (W* and voltage-based axial ODSCC at TSP) and-the-ascident-induced-primary-to
seconpdaryleakage-from-allsources-shall be reported to the NRC in accordance with Technical
Specification 6.9.1.16.4. The combined calculated leak rate from all ARC and all other sources of
accident induced leakage must be less than the accident induced primary to secondary leakage rate
assumed in the SLB accident analyses.

E3-16
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NRC Generic Letter 95-05, Voltage Based Repair Criteria for Westinghouse Steam
Generator Tubes Affected by Outside Diameter Stress Corrosion Cracking

NRC letter to TVA dated April 9, 1997, Issuance of Technical Specification
Amendments for the Sequoyah Nuclear Plant, Units 1 and 2 (TAC Nos. M96998
and M96999) (TS 96-05)

NRC letter to TVA dated May 3, 2005, Sequoyah Nuclear Plant, Unit 2 — Issuance

of Amendment Regarding Changes to the Inspection Scope for the Steam
Generator Tubes (TAC No. MC5212) (TS-03-06)

E3-17



REACTOR COOLANT SYSTEM

BASES

3/4.4.6.2 OPERATIONAL LEAKAGE

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

During plant life, the joint and valve interfaces can produce varying amounts of
reactor coolant leakage, through either normal operational wear or mechanical
deterioration. The purpose of the RCS Operational leakage LCO is to limit system
operation in the presence of leakage from these sources to amounts that do not
compromise safety. This LCO specifies the types and amounts of leakage.

10 CFR 50, Appendix A, GDC 30 (Ref. 1), requires means for detecting and, to the
extent practical, identifying the source of reactor coolant leakage. Regulatory
Guide 1.45 (Ref. 2) describes acceptable methods for selecting leakage detection
systems.

The safety significance of RCS LEAKAGE varies widely depending on its source,
rate, and duration. Therefore, detecting and monitoring reactor coolant leakage
into the containment area is necessary. Quickly separating the identified
LEAKAGE from the unidentified leakage is necessary to provide quantitative
information to the operators, allowing them to take corrective action should a leak
occur that is detrimental to the safety of the facility and the public.

A limited amount of leakage inside containment is expected from auxiliary systems
that cannot be made 100% leaktight. Leakage from these systems should be
detected, located, and isolated from the containment atmosphere, if possible, to not
interfere with RCS leakage detection.

This LCO deals with protection of the reactor coolant pressure boundary (RCPB)
from degradation and the core from inadequate cooling, in addition to preventing
the accident analyses radiation release assumptions from being exceeded. The
consequences of violating this LCO include the possibility of a loss of coolant

accident (LOCA). - -
. events in which there
.are no faulted SGs
APPLICABLE Except for primary-to-secondary leakage, the safety analyses
SAFETY ANALYSES do not address operational leakage. However, other o forial leakage is related
to the safety analyses for LOCA; the amount o age can affect the probability of
such an event. The safety anaIyS|s for resulting in steam dlscharge to the
atmosphere,assus v -

!

“assume that primary to secondary leakage from all steam generators (SGs) is 0.4 gallons per
minute (gpm) or increases to 0.4 gpm as a result of accident induced conditions (0.1 gpm per SG is
equivalent to 150 gallons per day per SG).”

August 4, 2000
SEQUOYAH - UNIT 2 B 3/4 4-4e Amendment No. 211, 213, 227, 250
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steam generator tube rupture or a

also

containment resulting from a¥%team ljne break (SLB) accident. To a lesser
extent, other accidents or transientswnvolve secondary steam release to the

atmosphere;-such-as-a-steam-generatortube-rupture{SGTR). The leakage

contaminates the secondary fluid. 0.4 gpm operational

Primary to secondary leakagg is a faztor in the dose releases outside

safety analysis assumption

The FSAR (Ref. 3) analysis fgr SGTR assumes the contaminated ségondary
fluid is released via safety valyes for up to 30 minutes. Operator actiqn is taken Py
to isolate the affected steam denerator within this time period. The 4-gpm

with ARC applied leakage, | primary to secondary leakageYis relatively inconsequential.

through the affected

The SLB"is more limiting for site radiation releases. The safety\analysis for the
SLB accident assumes A-gpm primary to secondary leakage i generatorgs

a maximum 3.7

an initial condition. The dose consequences resulting from the SLB accident are

well within the limits defined in 10 CFR 100 or the staff approved licensing basis
(i.e., a small fraction of these limits). Based on the NDE uncertainties, bobbin
coil voltage distribution and crack growth rate from the previous inspection, the
expected leak rate following a steam line rupture is limited to belowy8-24 gpm at

3.7

atmospheric conditions and 70°F in the faulted loop, which will limit the

offsite doses to within 10 percent of the 10 CFR 100 guidelines. If the
projected and cyCledistrhution of crack indications results in primary-to-
secondary leakage greater than 8-24 gpm in the faulted loop during a postulated
steam line break event, additional tubes must be removed from service in order
to reduce the postulated primary-to-secondary steam line break leakage to below

. 824 gpm. and 0.3 gpm through the non-affected generators

The RCS operational Ieakége satisfies Criterion 2 of the NRC Policy Statement.

LCO

RCS operational leakage shall be limited to:

a. PRESSURE BOUNDARY LEAKAGE

No PRESSURE BOUNDARY LEAKAGE is allowed, being indicative of
material deterioration. Leakage of this type is unacceptable as the leak
itself could cause further deterioration, resulting 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.

b. UNIDENTIFIED LEAKAGE

One gpm of UNIDENTIFIED LEAKAGE is allowed as a reasonable
minimum detectable amount that the containment air monitoring and
containment pocket

September 11, 2003

SEQUOYAH - UNIT 2 B 3/4 4-4f Amendment No. 211, 213, 227, 250
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INSERT G

A 4

sump level monitoring equipment can collectively 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.

Primary to Secondary Leakage through Any One Steam Generator (SG)

150 gallons per day limit on one SG is based on the assumption th
single sxack leaking this amount would not propagate to a SGTR upéer the
stress conditiqns of a LOCA or a main steam line rupture. If leaKed through
many cracks, the>stacks are very small, and the above mption is
conservative.

The 150-gallons per day limit in rated into Surveillance 4.4.6.2.1 is
more restrictive than the standard opérating leakage limit and is intended to
provide an additional marginte"accommoda crack which might grow at a
greater than expected or unexpectedly exten tside the thickness of
the tube support e. Hence, the reduced leakage limitayvhen combined
with an effectiwé leak rate monitoring program, provides additisnal
assur that, should a significant leak be experienced, it will be Ustected,
e plant shut down in a timely manner.

IDENTIFIED LEAKAGE

Up to 10 gpm of IDENTIFIED LEAKAGE is considered allowable because
leakage is from known sources that do not interfere with detection of
UNIDENTIFIED LEAKAGE and is well within the capability of the RCS
Makeup System. IDENTIFIED LEAKAGE includes leakage to the
containment from specifically known and located sources, but does not
include PRESSURE BOUNDARY LEAKAGE or controlled reactor coolant
pump (RCP) seal leakoff (a normal function not considered leakage).
Violation of this LCO could result in continued degradation of a component
or system.

APPLICABILITY

SEQUOYAH - UNIT 2

In MODES 1, 2, 3, and 4, the potential for reactor coolant PRESSURE BOUNDARY
LEAKAGE is greatest when the RCS is pressurized.

In MODES 5 and 6, leakage limits are not required because the reactor coolant
pressure is far lower, resulting in lower stresses and reduced potentials for leakage.

May 17, 2002
B 3/4 4-4¢g Amendment No. 211, 213, 227, 250
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LCO 3/4.4.6.3, "RCS Pressure Isolation Valve (PIV) Leakage,” 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

SEQUOYAH - UNIT 2

or with primary to secondary leakage not within limits,

Action a:

if any PRESSURE BOUNDARY LEAKAGE exists,lthe 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 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.

or

Action b:

UNIDENTIFIED LEAKAG%; IDENTIMED LEAKAGE, or-primary-to-secondary
leakage in excess of the LCO limits mushhge reduced to within limits within 4
hours. This completion time allows time to vegify leakage rates and either
identify UNIDENTIFIED LEAKAGE or reduce le e to within limits before the
reactor must be shut down. This action is necessa prevent further
deterioration of the RCPB. If UNIDENTIFIED LEAKAGES IDENTIFIED LEAKAGE;
i annot 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. The reactor
must be brought to MODE 3 within 6 hours and MODE 5 within 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.

August 4, 2000
B 3/4 4-4h Amendment No. 211, 213, 227, 250
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SURVEILLANCE Surveillance 4.4.6.2.1
REQUIREMENTS

Verifying RCS leakage to be within the LCO limits ensures the integrity of the
RCPB is maintained. PRESSURE BOUNDARY LEAKAGE would at first appear as
UNIDENTIFIED LEAKAGE and can only be positively identified by

inspection. It should be noted that leakage past seals and gaskets is not
PRESSURE BOUNDARY LEAKAGE. UNIDENTIFIED LEAKAGE and IDENTIFIED

The

LEAKAGE are determined by performance of an RCS water inventory balance.

he surveillance is
modified by a
ootnote.

ThaRCS water inventory balance must be met with the reactor at steady state

operatiqg conditions (stable pressure, temperature, power level, pressurizer and
\_Mmakeup tank levels, makeup, letdown, and RCP seal injection and return flows).
;- Afootnote is-added-allowing that this SR is not required to be

lINSERT H

IINSERT |

performed until 12 holxs after establishing steady state operation. The 12-hour
allowance provides suffisjent time to collect and process all necessary data after
stable plant conditions areN\established. Performance of this surveillance within
the 12-hour allowance is regyired to maintain compliance with the provisions of
Specification 4.0.3. states

Steady state operation is required to perform a proper inventory balance since
calculations during maneuvering are not useful. For RCS operational leakage
determination by water inventory balance, steady state is defined as stable RCS
pressure, temperature, power level, pressurizer and makeup tank levels,
makeup and letdown, and RCP seal injection and return flows.

An early warning of PRESSURE BOUNDARY LEAKAGE or UNIDENTIFIED
LEAKAGE is provided by the automatic systems that monitor the containment
atmosphere radioactivity and the containment pocket sump level. It should be
noted that leakage past seals and gaskets is not PRESSURE BOUNDARY
LEAKAGE. These leakage detection systems are specified in LCO 3/4.4.6.1,
"Leakage Detection Instrumentation.”

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

Surveillance 4.4.6.2.2

eillance provides the means necessary to determine SG OP. in
an operationa The requirement to demonstra e integrity in
»| accordance with the Steam Ge T eillance Program emphasizes the

importance of SG tube integrity;even though thi eillance cannot be performed
at normal o i onditions.

August 4, 2000
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REFERENCES 1. 10 CFR 50, Appendix A, GDC 30.
2. Regulatory Guide 1.45, May 1973.
3. FSAR, Section 15.4.3.
4, NEI 97-06, “Steam Generator Program Guidelines.”
5. EPRI, “Pressurized Water Reactor Primary-to-
Secondary Leak Guidelines.”
August 4, 2000
SEQUOYAH - UNIT 2 B 3/4 4-4j Amendment No. 211, 213, 227, 250
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The limit of 150 gallons per day per SG is based on the operational leakage performance
criterion in NEI 97-06, Steam Generator Program Guidelines (Ref. 4). The Steam Generator
Program operational leakage performance criterion in NEI 97-06 states, “The RCS operational
primary to secondary leakage through any one SG shall be limited to 150 gallons per day.”
The limit is based on operating experience with SG tube degradation mechanisms that result in
tube leakage. The operational leakage rate criterion, in conjunction with the implementation of
the Steam Generator Program, is an effective measure for minimizing the frequency of SG
tube ruptures.

INSERT H

Notation associated with this SR 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. _

INSERT |

This SR verifies that primary to secondary leakage is less than or equal to 150 gallons per day
through any one SG. Satisfying the primary to secondary leakage limit ensures that the
operational leakage performance criterion in the Steam Generator Program is met. If this SR
is not met, compliance with LCO 3.4.5, “Steam Generator Tube Integrity,” should be evaluated.
The 150 gallons per day limit is measured at 70 degrees Fahrenheit (Reference 5). The
operational leakage rate limit applies to leakage through any one SG. Ifitis 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 required to be
performed until 12 hours after establishment of steady state operation. For RCS primary-
to-secondary leakage determination, steady state is defined as stable RCS pressure,
temperature, power level, pressurizer and makeup tank levels, makeup and letdown, and RCP
seal injection and return flows.

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