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

Three Mile Island, Unit 1 (TMI Unit 1)
Facility Operating License No. DPR-50
NRC Docket No. 50-289

Subject: Response To Request For Additional Information —
Technical Specification Change Request No. 331: Application for Technical
Specification Improvement Regarding Steam Generator Tube Integrity
(TAC No. MD1807)

References: 1) USNRC Letter dated August 14, 2006, “Three Mile Island, Unit 1 — Request
for Additional Information Regarding the Steam Generator Tube Integrity
Technical Specification Amendment (TAC No. MD1807)

2) AmerGen Energy Company, LLC letter to NRC dated May 15, 2006
(5928-06-20390), “Technical Specification Change Request No. 331 —
Application for Technical Specification Improvement Regarding Steam
Generator Tube Integrity”

This letter provides additional information in response to the NRC request for additional
information (RAI) issued by letter dated August 14, 2006 (Reference 1), regarding TMI Unit 1
Technical Specification Change Request No. 331, submitted to NRC for review on May 15,
2006 (Reference 2). The additional information is provided in Enclosure 1. As described in the
attached responses, the proposed Technical Specification page markups have been revised to
incorporate additional requirements and clarifications consistent with the NRC approved TSTF-
449, Revision 1. These changes have no impact on the conclusions of the original safety
analysis or no significant hazards consideration evaluation provided in Reference 2. The
revised proposed Technical Specification pages are provided in Enclosure 2. Enclosure 2
provides a complete replacement set of the proposed Technical Specification pages previously
submitted in Reference 2.

It is noted that this response is submitted subsequent to the requested response date.
Additional NRC questions and discussions regarding sleeves, and additional NRC email RAI
questions on sleeves received September 13, 20086, resulted in a delay in finalizing this RAI
response as several of these questions concern sleeve repairs. As discussed with the NRC
during a telecon on September 20, 2006, the August 14, 2006 NRC RAI questions concerning
sleeve repairs will be addressed in a separate submittal that also provides the responses to the
additional September 13, 2006 email draft RAI questions on sleeves. These separate submittal
responses on sleeves may result in additional revisions to the enclosed TS page markups.
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No new regulatory commitments are established by this submittal. If any additional information
is needed, please contact David J. Distel at (610) 765-5517.

| declare under penalty of perjury that the foregoing is true and correct. Executed on the 6" day
of October, 2006.

Respectfully,

AR ﬁw&/ /&%}W

Pamela B. Cowan
Director - Licensing & Regulatory Affairs
AmerGen Energy Company, LLC

Enclosures: 1) Response to Request for Additional Information
2) Revised TS Page Markups

cC: S. J. Collins, USNRC Administrator, Region |
F. E. Saba, USNRC Project Manager, TMI Unit 1
D. M. Kern, USNRC Senior Resident Inspector, TMI Unit 1
File No. 06007
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TMI UNIT 1

RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION
TECHNICAL SPECIFICATION CHANGE REQUEST No. 331
APPLICATION FOR TECHNICAL SPECIFICATION IMPROVEMENT REGARDING
STEAM GENERATOR TUBE INTEGRITY
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RESPONSE TO REQUEST FOR ADDITIONAL INFORMATION
TMI Unit 1 TECHNICAL SPECIFICATION CHANGE REQUEST No. 331
APPLICATION FOR TECHNICAL SPECIFICATION IMPROVEMENT
REGARDING STEAM GENERATOR TUBE INTEGRITY

NRC Question

The Technical Specification Task Force (TSTF) Standard Technical Specification
Change Traveler (TSTF-449), “Steam Generator Tube Integrity,” uses MODES. Please
provide the justification for using 250 degrees Fahrenheit (°F) to represent TSTF MODE
4 (HOT SHUTDOWN) and greater than 250°F to represent TSTF MODES 1 (POWER
OPERATION), 2 (STARTUP), and 3 (HOT STANDBY), in your proposed Technical
Specifications (TS). Alternatively, discuss your plans to modify your proposed TS to be
consistent with TSTF-449 in which MODE 4 has an average temperature of greater than
200°F and less than 330°F, and MODE 5 (COLD SHUTDOWN) has an average
temperature of less than or equal to 200°F.

Response

The proposed TSs have been modified to revise the temperature threshold from 250°F to
200°F in the following proposed TS Sections:

3.1.1.2.a Insert

3.1.1.2.a.(3.)b

3.1 Bases (Page 3-2)

4.19 Applicability

4.19.2

4.19 Bases (“Applicability” Section on Page 4-80)

4.19 Bases (“Actions” Section on Page 4-81)

4.19 Bases (“Surveillance Requirement SR 4.19.2” Section on Page 4-83)

Since the TMI Unit 1 operating mode definitions differ from the TSTF Standard Technical
Specification MODE definitions, TMI Unit 1 has used the 200°F value to be consistent
with the lower bound of the Standard Technical Specification MODE 4 used in TSTF-
449. Associated with the above changes, existing TS Section 3.1.1.2.a is being deleted
and replaced with the originally proposed TS Section 3.1.1.2.b Insert from Reference 2,
and TS 3.1 Bases is revised to describe that both steam generators must have tube
integrity before heatup of the reactor coolant. This change provides further consistency
with the wording and format of TSTF-449, Revision 3. An existing reference to TS
Section 3.1.1.2.a in the Bases for TS Section 3.4 (TS Page 3-26¢) is also being deleted
for consistency. The revised TS page markups are provided in Enclosure 2.

NRC Question

In proposed TS Section 3.1.1.2.b, it would appear that TS Section 3.1.1.2.b(3) would
permit you to elect not to plug a tube provided the conditions in TS Section 3.1.1.2.b(1)
and TS Section 3.1.1.2.b(2) were met. This is not consistent with TSTF-449. In TSTF-
449, the required actions are intended to apply only in the event a tube was inadvertently
identified as not being piugged rather than electing not to plug a tube. Please discuss
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your plans to clarify your TS in this regard and clearly indicate that “separate condition
entry” is only allowed for TS Section 3.1.1.2.b(3). For example, “If the requirements of
TS 3.1.1.2.b were not met for one or more tubes then perform the following...” In
addition, discuss your plans to modify TS Section 3.1.1.2.b(3) to include the AND
statement associated with Conditions a and b so that the TS section is consistent with
TSTF-449.

Response

Section 3.1.1.2.b in the prior submittal (Reference 2) is now numbered Section 3.1.1.2.a,
since the previous Section 3.1.1.2.a is being proposed for deletion as described in
response to Question No. 1 above.

The Note in proposed TS Section 3.1.1.2.a has been modified to clarify entry into
Section 3.1.1.2.a.(3.) and Section 3.1.1.2.a.(4.), which follow the Note. In addition, the
word “AND” has been added between Conditions a. and b. of proposed TS Section
3.1.1.2.a.(8.). The revised TS page markup is provided in Enclosure 2.

NRC Question

Please discuss your plans for modifying proposed TS Section 3.1.1.2.b(2) to remove the
parenthetical or at a minimum remove “Repair’ from the title of TS Section 6.19.

Response

Section 3.1.1.2.b.(2.) in the prior submittal (Reference 2) is now numbered Section
3.1.1.2.a.(2.), since the previous Section 3.1.1.2.a is being proposed for deletion as
described in response to Question No. 1 above.

The proposed TS Section 3.1.1.2.a.(2.) has been modified to delete the word “Repair”

from the parenthetical statement. The revised TS page markup is provided in
Enclosure 2.

NRC Question

It is unclear why “of detection” was added to proposed TS Sections 3.1.1.2.b(4) and TS
Section 3.1.6.3. Please provide justification for adding “of detection” to the TS sections,
or alternatively discuss your plans to modify these TS sections by removing “of
detection.”

Response

Section 3.1.1.2.b.(4.) in the prior submittal (Reference 2) is now numbered Section
3.1.1.2.a.(4.), since the previous Section 3.1.1.2.a is being proposed for deletion as
described in response to Question No. 1 above.
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The proposed TS Sections 3.1.1.2.a.(4.) and 3.1.6.3 have been modified to remove the
phrase “of detection”. The revised TS page markups are provided in Enclosure 2.

NRC Question

In proposed TS Section 3.1.1.2.b(4) and TS Section 3.1.6.3, HOT STANDBY is
referenced. For TMI-1 HOT STANDBY has the reactor critical with an average
temperature greater than 525°F. This is inconsistent with TSTF-449. Please discuss
your plans to modify these TS sections to be consistent with TSTF-449 in which HOT
STANDBY (MODE 3) has a ke less than 0.99 (i.e., reactor not critical) and an average
temperature greater than 330°F.

Response

Section 3.1.1.2.b.(4.) in the prior submittal (Reference 2) is now numbered Section
3.1.1.2.a.(4.), since the previous Section 3.1.1.2.a is being proposed for deletion as
described in response to Question No. 1 above.

The proposed TS Sections 3.1.1.2.a.(4.), 3.1.6.3, and 4.19 Bases (3.1.1.2.a.(4.) Section
on Page 4-81) have been modified to change “HOT STANDBY” to “HOT SHUTDOWN?".
The TMI Unit 1 TS define “HOT SHUTDOWN?” condition as subcritical by at least one
percent delta k/k and Tavg 2 525°F. The revised TS page markups are provided in
Enclosure 2.

NRC Question

In the proposed Bases for TS Section 3.1.1.2, TS Section 3.1.6.3, and the proposed
Bases for TS Section 3.1.6, “through the steam generator tubes” is an unnecessary
qualifier when referring to primary-to-secondary leakage. Please discuss your plans to
modify the Bases and TS sections to remove this unnecessary qualifier. In addition,
please discuss your plans to modify the Bases for TS Section 3.1.1.2 to spell out steam
generator.

Response

The proposed TS Bases for TS Section 3.1.1.2, TS Section 3.1.6.3, and the proposed
Bases for TS Section 3.1.6 have been modified to delete the phrase “through the steam
generator tubes.” In addition, the Bases for TS Section 3.1.1.2 have been modified to
spell out the acronym “SG” as “steam generator.” The revised TS page markups are
provided in Enclosure 2.

NRC Question
Please clarify the leakage limits in proposed TS Section 3.1.6.3. For example, if the 0.1

gallons per minute (gpm) (144 gallons per day (gpd)) is the sum of the leakage for both
steam generators (SG), the TS section may be modified to read, “if the sum of the
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primary-to-secondary leakage from both steam generators exceeds 0.1 gpm (144
gpd)...” Please discuss your plans to modify the TS to address this issue.

Response

The proposed TS Section 3.1.6.3 and associated Bases have been modified to read, “if
the sum of the primary-to-secondary leakage from both steam generators exceeds 0.1
gpm (144 GPD)...". The revised TS page markups are provided in Enclosure 2.

NRC Question

Please discuss your plans to modify the proposed Bases for TS Section 3.1.6 by
replacing the term “tube leakage” in the third paragraph with “primary-to-secondary
leakage.” In addition, please confirm that the proposed insert for the Bases for TS
Section 3.1.6 is consistent with the current design and licensing basis for TMI-1.

Response

The proposed Bases for TS 3.1.6 have been modified to replace the term “tube leakage”
in the third paragraph with “primary-to-secondary leakage.” The proposed insert for

the Bases for TS 3.1.6 is consistent with the current design and licensing basis for TMI
Unit 1. The revised TS page markup is provided in Enclosure 2.

NRC Question

On Page 4-78, the proposed Limiting Condition of Operation (LCO) for TS Section
3.1.1.2.b, third paragraph states that “...a SG tube is defined as the entire length of the
tube, including the tube wall and any repairs made to it,...” Please discuss your plans to
modify the proposed LCO to remove “and any repairs made to it” given that TMI-1 does
not have approved SG tube repair methods.

Response

This question affects the TS requirements for the TMI Unit 1 currently installed sleeves
and will be addressed in a separate submittal.

NRC Question

The proposed Bases for TS Section 3.1.1.2.b LCO (Pages 4-79 to 4-80) states that “the
accident analysis assumes that accident induced leakage does not exceed 1 gpm per
SG, except for specific types of degradation at specific locations where the U.S. Nuclear
Regulatory Commission (NRC) has approved greater accident induced leakage.” Please
discuss your plans to modify this proposed LCO to further clarify this statement by
including a reference to the specific types of degradation. In addition, discuss your plans
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to modify proposed TS Section 6.19.c to further clarify the accident induced leakage
limits for the specific types of degradation. For example, "Leakage from all sources,
excluding the leakage attributed to the degradation described in TS Section 6.19.c, is not
to exceed 1 gpm per SG."

Response

Section 3.1.1.2.b in the prior submittal (Reference 2) is now numbered Section 3.1.1.2.a,
since the previous Section 3.1.1.2.a is being proposed for deletion as described in
response to Question No. 1 above.

The proposed Bases for TS Section 3.1.1.2.a on new TS Page 4-80 have been modified
to add a parenthetical reference to TS Section 6.19.c for approved repair criteria. In
addition, the previously proposed TS Section 6.19.b.2. contained a sentence that read,
“Leakage is not to exceed 1 gpm per SG, except for specific types of degradation at
specific locations as described in paragraph ¢ of the Steam Generator Program below.”
This sentence in proposed TS Section 6.19.b.2 (Insert To TS Page 6-26, page 1 of 3)
has been underlined for emphasis, and provides the requested clarification. The revised
TS page markups are provided in Enclosure 2.

NRC Question

Proposed TS Section 4.19 states, “In these analyses, the steam discharge to the
atmosphere is based on the total primary to secondary leakage from all SGs of 1 gallon
per minute or is assumed to increase as a result of accident induced conditions.” Please
provide justification for removing “...1 gallon per minute or is assumed to increase to
1_gallon per minute...” or alternatively discuss your plans to modify your TS to be
consistent with TSTF-449.

Response

The proposed TS Section 4.19 Bases (“Applicable Safety Analyses” — Page 4-78) have
been modified to reference the leakage rates described in the proposed TS 6.19.c.2 as a
result of accident-induced conditions. A similar change has been made to the proposed
Bases Insert to TS Page 3-15a (Bases for Section 3.1.6). The leakage rates described
in the proposed TS 6.19.c.2 are consistent with the current TMI Unit 1 design and
licensing basis. The revised TS page markup is provided in Enclosure 2.

NRC Question

Proposed TS Section 4.19 states (Page 4-78), “For accidents that do not involve fuel
damage, the primary coolant activity level of DOSE EQUIVALENT I-131 is conservatively
assumed to be equal to, or greater than, the TS 3.1.4, “Reactor Coolant System Activity,”
limits.” The addition “or greater than” is unclear, please provide justification for adding
this statement or alternatively discuss your plans to modify your TS to be consistent with
TSTF-449.
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Response

The TMI Unit 1 Reactor Coolant System allowable Dose Equivalent (DE) I-131
concentration specified in existing TS 3.1.4 is 0.35 uCi/g. This decreased concentration
was implemented in TS Amendment No. 204, dated October 2, 1997 associated with the
reanalysis of the Main Steam Line Break Accident with Accident-Induced SG Tube
Leakage. Some of the TMI Unit 1 Design Basis Accident Analyses described in the
UFSAR, were based on either an assumed DE 1-131 concentration of 1.0 uCi/g ora 1%
failed fuel assumption, which are more conservative than the current TS Section 3.1.4
limit. Since there are analyses that assumed a greater concentration than that allowed
under TS 3.1.4, and those analyses are conservative with respect to TS 3.1.4, the
phrase “or greater than” was added in the proposed TS Section 4.19 Bases wording to
more accurately reflect the current TMI Unit 1 design and licensing basis as stated
above.

The subject phrase, “or greater than,” was not modified on proposed Page 4-78 of
Enclosure 2.

NRC Question

Proposed TS Section 4.19.1 states that each SG is determined to be operable by
verifying SG tube integrity in accordance with, and at the frequency required by, the SG
Program. Given that the SG Program only provides maximum inspection intervals, this
statement is not appropriate. In addition, the maximum intervals provided in the SG
Program may not be sufficient to ensure SG tube integrity and therefore, it may be
necessary to inspect more frequently to ensure that SG tube integrity is being maintained.
Please discuss your plans to remove the statement regarding the SG tube inspection
frequency.

Response
The proposed TS Section 4.19.1 has been modified to remove the phrase regarding the

SG tube inspection frequency. The revised TS page markup is provided in
Enclosure 2.

NRC Question
Given that TMI-1 does not have approved SG tube repair methods, discuss your plans to
remove TS Section 6.9.6.i. In addition, for the same reason, discuss your plans to

modify TS Section 6.19 by deleting Section 6.19.f.

Response

This question affects the TS requirements for the TMI Unit 1 currently installed sleeves
and will be addressed in a separate submittal.
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15.  NRC Question

TS Section 6.9.6, Steam Generator Tube Inspection Report, does not appear to carry
over reporting requirement 4.19.5.b(3) or 4.19.5.b(6) from the previous TS Section 4.19.5,
Reports. Please confirm that both of these reporting requirements are contained in
Engineering Change Request (ECR) No. TM 01-00328. If not, please provide justification
for not carrying these reporting requirements over or alternatively, discuss your plans to
modify TS Section 6.9.6 to include these reporting requirements.

Response

Proposed TS Sections 6.9.6. j and 6.9.6.k have been added to include the reporting
requirements from the current TMI Unit 1 TS Section 4.19.5.b(3) and 4.19.5.b(6). The
revised TS page markup is provided in Enclosure 2.

16. NRC Question

Please discuss your plans to modify TS Section 6.9.6 to clearly indicate when the 90-day
report should be submitted to the NRC. For example, “A report shall be submitted within
90 days after the plant reaches MODE 4 (using the TSTF-449 definition of MODE 4).” In
addition, it is unclear why TS Section 6.19(d) is referenced rather than TS Section 6.19.
Please provide justification for referencing TS Section 6.19(d), or alternatively modify TS
Section 6.9.6 to reference TS Section 6.19. In addition, discuss your plans to remove
reference to “and tube repairs” in proposed TS Section 6.9.6.h.

Response

The proposed TS Section 6.9.6 has been modified to indicate that the SG Tube
Inspection Report should be submitted to NRC within 90 days after the average reactor
coolant temperature exceeds 200°F following completion of an inspection performed in
accordance with Section 6.19, “Steam Generator Program.” This bounds the conditions
defined in TSTF-449 MODE 4. TS Section 6.9.6 has also been modified to reference TS
Section 6.19 in lieu of TS Section 6.19(d). The revised TS page markup is provided in
Enclosure 2.

The reference to “and tube repairs” in proposed TS Section 6.9.6.h affects the TS
requirements for the TMI Unit 1 currently installed sleeves and will be addressed in a
separate submittal.

17. NRC Question

The NRC staff is aware that sleeves were installed in the TMI-1 SGs to stiffen the tubes
and not as a SG tube repair method. Please confirm that the tube repair criteria (>40-
percent through-wall) is being applied to the parent tube behind the sleeves including the
sleeve-to-tube joint. If the repair criteria is not being implemented for the required length
of “defect free joint,” discuss your plans for submitting the sleeving method for approval as
a repair technique.
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Response

This question affects the TS requirements for the TMI Unit 1 currently installed sleeves
and will be addressed in a separate submittal.

NRC Question

Please discuss your plans for moving the inspection requirements for implementation of
your alternate repair criteria from the repair criteria section to the inspection section (i.e.,
6.19.d).

Response

The proposed TS Sections 6.19.¢(1) and 6.19.¢(2) have been modified to remove the
inspection requirements for implementation of alternate repair criteria. These inspection
requirements have been relocated to new proposed TS Sections 6.19.d(4) and 6.19.d(5).
The revised TS page markups are provided in Enclosure 2.

NRC Question

Please confirm that the repair limits in current TS Section 4.19.4.6 for inside diameter
intergranular attack (IDIGA) are identical to those in ECR No. TM 01-00328.

Response

The repair limits in the current TMI Unit 1 TS Section 4.19.4.6 for inside diameter
intergranular attack (IDIGA) are identical to those in ECR No. TM 01-00328. The
proposed TS Section 6.19.¢(1) has been modified to include the repair limit criteria
from the current TS Section 4.19.4.6. The revised TS page markup is provided in
Enclosure 2.

NRC Question

Please discuss why the proposed Bases section for TS Section 4.19 no longer discusses
the IDIGA alternate repair criteria. Alternatively, modify your proposed Bases to include a
discussion of this alternate repair criteria.

Response

The proposed TS Section 4.19 Bases (Page 4-82 - “Surveillance Requirement SR
4.19.2"), has been modified to incorporate the discussion of the IDIGA alternate repair
criteria from the current TS Section 4.19 Bases (Page 4-83). The revised TS page
markup is provided in Enclosure 2.
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NRC Question

Please discuss the purpose of the statement in TS Section 6.19 to “refer to Section 6.9.6
for reporting requirements...” Alternatively discuss your plans to remove this statement.

Response

The statement was added to provide a clear reference to the location of the reporting
requirements for inspections. The proposed TS Section 6.19 has been modified to
relocate this statement to the end of proposed TS Section 6.19 and to designate this
statement as a clarifying “Note”. The revised TS page markups are provided in
Enclosure 2.
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TMI Unit 1 Technical Specification Change Request No. 331

Revised Markup of Proposed License, Technical Specifications, and Bases Page
Changes

Revised License Pages

6
7

Revised Technical Specifications & Bases Pages

Table of Contents Page iv
Table of Contents Page v
Table of Contents Page vi
3-1a
3-2
3-12
3-15a
3-26¢
4-2b
4-8
4-77
4-78
4-79
4-80
4-81
4-82
- 4-83
4-83a
4-84
4-85
6-19
6-26
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(8) Repaired Steam Generators

In order to confirm the leak-tight integrity of the Reactor Coolant System, including
the steam generators, operation of the facility shall be in accordance with the

following:

1. Prior to initial criticality, the licensee shall submit to NRC the results ofthe steam
generator hot test program and a summary of its management revig

he licensee shall confirm baseline primary-to-secondary leakage rate

blished during the steam generator hot test program. |{feakage exceeds
seline leakage rate by more than 0.1 gpm*, the facity shall be shut down
tested. If any increased leakage above baseljifie is due to defects in
the tube Trge span, the leaking tube(s) shall be remg¥ed from service. The
baseline leakage shall be re-established, providegAhat the leakage limit of
Technical Spegjfication 3.1.6.3 is not exceeded

3. The licensee shallspmplete its post-criticajfest program at each power range
(0-5%, 5%-50%, 50%100%) in conformahice with the program described in
Topical Report 008, ReX 3, and shall Mave available the results of that test
program and a summary of its mana@ement review, prior to ascension from
each power range and prior ¥Q ngFmal power operation.

4. The licensee shall conduct gddy-surrent examinations, consistent with the
extended inservice inspegtion pian Yefined in Table 3.3-1 of NUREG-1019,
either 90 calendar dayg/after reaching\ull power, or 120 calendar days after
exceeding 50% powgf operation, whichever comes first. In the event of plant
operation for an eended period at less thap 50% power, the licensee shall
provide an assegSment at the end of 180 days of operation at power levels
between 5% ahd 50%, such assessment to contin recommendations and
supporting jiformation as to the necessity of a spegial eddy-current testing
(ECT) shdtdown before the end of the refueling cycid\ (The NRC staff will
evalugté that assessment and determine the time of thi next eddy-current
exagfination, consistent with the other provisions of the lidgnse conditions.) In
the absence of such an assessment, a special ECT shutdowg shall take place
before an additional 30 days of operation at power above 5%.

*If leak#ge exceeds the baseline leakage rate by more than 0.1 gpm during the rem3inder of
the (/ycle B operation, the facility shall be shutdown and leak tested. Operation at leaRqge
rajds of up to 0.2 gpm above the baseline leakage rate shall be acceptable during the
pemainder of Cycle 8 operation. After the 9R refueling outage, the leakage limit and
accompanying shutdown requirements revert to 0.1 gpm above the baseline leakage rate. J

Amendment No—267 2+&,

Amendment No. 483163
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5. i ghall provide routine reportin carrosion
“lead tests” test res asis as well as more timely
i it adverse corrosion test resuits aré

(9) Long Range Planning Program - Deleted

Sale and License Transfer Conditions

(10) Deleted

(11) Deleted

(12) Deleted

(13) Deleted

Amendment No. 492, 267, 248, 228, 249,-2-567 |
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3.1 REACTOR COCLANT SYSTEM

3.1.1 OPERATIONAL COMPONENTS
Acolicability '

Applies to the cperating status of reactor ccolant system components.

Objective ' ’
To specify those limiting conditions for cperation of reactor coolant system
components wnich must be met to ensure safe reactor cperations.

Scecification

3.1.1.1 Reactor Ccclant Pumps

a. Pump combinations permissible for given paower levels
shall pe as shown in Specification Table 2.3.1.

b. Power cperation with one idle reactor coolanmt pump in
each lcop shall be restricted to 24 nours. If the -
reactor is not returned to an acceptable RC pump
operating combination at the end of the 24-hour pericg,
the reactor shall be in a hot shutgown condition w1thln
the next 12 hours.

¢. The boron concentration in the reac;cr ccolant system
shall not be reauced unless at l=ast one reactar ccolant
pump or one cecay heat removal pump is circulating
reactor coclant. o

3.1.1.2 Steam Generator [ (s&) Tube I"""ﬂ"‘""i)

lﬂlﬁﬂﬂii a. | -Botmsteamgenmerators—shall-te-cperabla—whenevar the-
-reaeter-ceclant—average tomperature—isabove 25095

3.1.1.3 Pressurizer Safety Valves

a. The reactor shall not remain critical unless both
pressurizer code safety valves are operable with a lift
setting of 2500 psig - 1X.

b. wren the reactor is subcritical, at least ore pressurizer
code safety valve snall be cperaple if all reactor
coolant system openings are closed, except for
hvasostatic tests in accordance with ASME Spilar anc
Prassure VYessel Ccce, Secticn III.

3-1la
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INSERT TO TS PAGE 3-1a (REVISED TS 3.1.1.2)

a. Whenever the reactor coolant average temperature is above 200°F, the following conditions
are required:

(1.) SG tube integrity shall be maintained.
AND

(2.) All SG tubes satisfying the tube repair criteria shall be plugged in accordance with the

Steam Generator Program. (The Steam Generator Program is described in Section
6.19.)

ACTIONS:

NOTE
Entry into Sections 3.1.1.2.a.(3.) and (4.), below, is allowed for each SG tube. If the

requirements of Sections 3.1.1.2.a.(1.) or 3.1.1.2.a.(2.) were not met for one or more tubes then
perform the following.

(3.) With one or more SG tubes satisfying the tube repair criteria and not plugged in
accordance with the Steam Generator Program:

a. Verify within 7 days that tube integrity of the affected tube(s) is maintained until
the next refueling outage or SG tube inspection, AND

b. Plug the affected tube(s) in accordance with the Steam Generator Program prior
to exceeding a reactor coolant average temperature of 200°F following the next
refueling outage or SG tube inspection.

(4.) If Action 3., above, is not completed within the specified completion times, or SG tube

integrity is not maintained, be in HOT SHUTDOWN within 6 hours and be in COLD
SHUTDOWN within 36 hours.

1 nfAd



Bascs

The limitation on power operation with one idle RC pump in each loop has been imposed since the
ECCS cooling performance has not been calculated in accordance with the Final Acceptance
Criteria requirements specifically for this mode of reactor operation. A time peniod of 24 hours is
allowed for operation with one tdle RC pump in each loop to effect repairs of the idle pump(s) and
to return the reactor to an acceptable combination of operating RC pumps. The 24 hours for this
mode of operation is acceptable since this mode is expected to have considerable margin for the
peak cladding temperature limit and since the likelihood of a LOCA within the 24-hour period is

considered very remote.

A reactor coolant pump or decay heat removal pump is required to be in operation before the boron
concentration is reduced by dilution with makeup water. Either pump will provide mixing which
will prevent sudden positive reactivity changes caused by dilute coolant reaching the reactor. One
decay heat removal pump will circulate the equivalent of the reactor coolant svstem volume in

one-half hour or less.

The decay heat removal system suction piping s designed for 300°F and 370 psig; thus, the system
can remove decay heat when the reactor coolant system is below this temperature (References 1, 2,

and 3).

Both steam generators must-be-eperable]before heatup of the Reactor Coolant System to insure
system integrity against leakage under normal and transient conditions. Only one steam generator
is required for decay heat removal purposes. 4 ’

One pressurizer code safety valve is capable of preventing overpressunzation when the reactor s
not critical since its relieving capacity is greater than that required by the sum of the available heat
sources which are pump energy, pressurizer heaters, and reactor decay heat. Both pressurizer code
safety valves are required to be in service prior to cnticality to conform to the system design relief
capabilities. The code safety valves prevent.overpressure for a rod withdrawal or feedwater line
break accidents (Reference 4). The pressurizer code safety valve lift set point shall be set at 2500
psig +1% allowance for error. Surveillance requirements are specified in the Inservice Testing
Program. Pressurizer code safety valve setpoint drift of up to 3% is acceptable in accordance
with ASME Section XI (Reference 5) and the assumptions of TMI-1 safety analysis.

/f\m . I
Lefer o Sectren3.(. 6o 2 for allbwable

primary ~ 1o -secondar /eq_é.Aje. e Reter 1o
Section Y%, 19 for Buses for Steam Generalor

(1)  UFSAR, Tables 9.5-1 and 9.5-2 Tube integrity,

References

(2) UFSAR, Sections 4.2.5.1 and 9.5 — “Decay Heat Removal”

-(3) UFSAR, Section 4.2.5.4 - “Secondary System”

4) UFSAR. Section 4.3.10.4 - “System Minimum Operational Components™
%) UFSAR, Section 4.3.7 - "Overpressure Protection”

3-2
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3.1.6 LEAKAGE
Applicability

Applies to reactor coolant leakage from the reactor coolant system and the makeup and
purification system.

Objective
To assure that any reactor coolant leakage does not compromise the safe operation of the
facility.

Spegification

3.1.6.1 If the total reactor coolant leakage rate exceeds 10 gpm, the reactor shall be placed
in hot shutdown within 24 hours of detection. ‘

3.1.6.2 If unidentified reactor coolant leakage (excluding normal evaporative losses) exceeds
one gpm or if any reactor coolant leakage is evaluated as unsafe, the reactor shall be

lacgd in hot shutdown within 24 hours of detectio

e ot e 2l gpm (ie4a2),

3.1.6.3 If|primary-to-secondary leakage [(wtenehrRe-stoarn-generatortubes exceeds 4-gpr
“etal-for-both-eteam-goneratons; the reactor shall be placed in cold shutdawn within

36 hours'::ef-éeteeﬁen-.- t@}iﬂd‘grh’fﬁ;;{fjf{%cel n Aot shutowrn ) .

3.1.6.4 If any reactor coolant leakage exists through a nonisolable fault in an RCS strength
boundary (such as the reactor vessel, piping, valve body, etc., except the steam
generator tubes), the reactor shall be shutdown, and a cooldown to the cold |
shutdown condition shall be initiated within 24 hours of detection.

3.1.6.5 If reactor shutdown is required by Specification 3.1.6.1, 3.1.6.2, 3.1.6.3, or 3.1.6.4,
the rate of shutdown and the conditions of shutdown shall be determined by the

safety evaluation for each case.

3.1.6.6 Action to evaluate the safety implication of reactor coolant leakage shall be initiated
within four hours of detection. The nature, as well as the magnitude, of the leak shall
be considered in this evaluation. The safety evaluation shall assure that the
exposure of offsite personnel to radiation is within the dose rate limits of the ODCM. |

3.1.6.7 If reactor shutdown is required per Specification 3.1.6.1, 3.1.6.2, 3.1.6.3 or 3.1.6.4,
the reactor shall not be restarted until the leak is repaired or until the problem is

otherwise corrected.

3.1.6.8 When the reactor is critical and above 2 percent power, two reactor coolant leak
detection systems of different operating principles shall be in operation for the
Reactor Building with one of the two systems sensitive to radioactivity. The systems
sensitive to radioactivity may be out-of-service for no more than 72 hours provided a
sample is taken of the Reactor Building atmosphere every eight hours and analyzed
for radioactivity and two other means are available to detect leakage.

3-12
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reactor C°°/°~’\+

The unidentifiedjleakage limit of 1 gpm is established as a quantity which can be accurately
measured while sufficiently low to ensure early detection of leakage. Leakage of this
magnitude can be reasonably detected within a matter of hours, thus providing confidence that
cracks associated with such leakage will not develop into a critical size before mitigating actions

can be taken.

Total reactor coolant leakage is limited by this specification to 10 gpm. This limitation provides

allowance for a limited amount of leakage from known sources whose presence will

interfere with the detection of unidentified leakage. Ol gpmi (144 &PD) . )
s o

Thejprimary-to-secondary leakage generatoy, tees is limited toF-gpﬁﬂdah-

This limit ensures that the dosage contribution from leakage will be limited to a small

fraction of Part 100 limits in the event of a steam line break.] Steam generator leakage is

quantified by analysis of secondary plant activity. fﬂ'mﬁfj-fe—sec"—ﬂ%@

—>

If reactor coolant leakage is to the auxiliary building, it may be identified by one or more of the

following methods:

The auxiliary and fuel handling building vent radioactive gas monitor is sensitive to
very low activity levels and would show an increase in activity level shortly after a
reactor coolant leak developed within the auxiliary building. .

Bases (Continued)

a.
N\
b. Water inventories around the auxiliary building sump.

¢.” Periodic equipment inspections.

d. Inthe event of gross leakage, in excess of 13 gpm, the individual cubicle leak
detectors in the makeup and decay heat pump cubicles, will alarm in the control

- room to backup "a", "b*, and "c" above.

When the source and location of leakage has been identified, the situation can be evaluated to
determine if operation can safely continue. This evaluation will be performed by TMI-1 Plant

Operations.

LNserT
e N
\_—\,\’\'\

R gp'e‘:&eNCES ,
'

(1) nex 97-06, " Steam Genertor Frog rom Euidelines,
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INSERT TO TS PAGE 3-15a (BASES FOR SECTION 3.1.6)

Except for primary to secondary leakage, the safety analyses do not address
operational leakage. However, other operational leakage is related to the safety
analyses for LOCA; the amount of leakage can affect the probability of such an
event. The safety analysis for an event resulting in steam discharge to the
atmosphere assumes that primary to secondary leakage from all steam
generators (SGs) is one gallon per minute or is assumed to increase to the
leakage rates described in TS 6.19.¢.2 as a result of accident-induced conditions.
The TS requirement to limit primary to secondary leakage through both SGs to
less than or equal to 144 gallons per day is significantly less than the conditions
assumed in the safety analysis.

The limit of 144 gallons per day total for both SGs bounds the TSTF-449, Rev. 4
limit of 150 gallons per day per SG, which is based on the operational leakage
performance criterion in NEI 97-06, Steam Generator Program Guidelines

(Ref. 1). The Steam Generator Program operational leakage performance
criterion in NEI 97-06 states, “The RCS operational primary to secondary leakage
through any one SG shall be limited to 150 gallons per day.” The limit is based
on operating experience with SG tube degradation mechanisms that result in
tube leakage. The operational leakage rate criterion in conjunction with the
implementation of the Steam Generator Program is an effective measure for
minimizing the frequency of steam generator tube ruptures.

10of1



NMTROLLED C

34 DECAY HEAT REMOVAL (DHR) CAPABILITY (Continued)

Bases (Continued)

If EFW were required during surveillance testing, minor operator action (e.g., opening a local
isolation valve or manipulating a control switch from the control room) may be needed to restore
operability of the required pumps or flowpaths. An exception to permit more than one EFW
Pump or both EFW flowpaths to a single OTSG to be inoperable for up to 8 hours during
surveillance testing requires 1) at least one motor-driven EFW Pump operable, and 2) an
individual involved in the task of testing the EFW System must be in communication with the
control room and stationed in the immediate vicinity of the affected EFW flowpath valves. Thus
the individual is permitted to be involved in the test activities by taking test data and his
movement is restricted to the area of the EFW Pump and valve rooms where the testing is being

conducted.

The allowed action times are reasonable, based on operating experience, to reach the required
plant operating conditions from full power in an orderly manner and without challenging plant
systems. Without at least two EFW Pumps and one EFW flowpath to each OTSG operable, the
required action is to immediately restore EFW components to operable status, and all actions
requiring shutdown or changes in Reactor Operating Condition are suspended. With less than
two EFW pumps or no flowpath to either OTSG operable, the unit is in a seriously degraded
condition with no safety related means for conducting a cooldown. In such a condition, the unit
should not be perturbed by any action, including a power change, which might result in a trip.
The seriousness of this condition requires that action be started immediately to restore EFW
components to operable status. TS 3.0.1 is not applicable, as it could force the unit into a less

safe condition.

The EFW system actuates on: 1) loss of all four Reactor Coolant Pumps, 2) loss of both Main
Feedwater Pumps, 3) low OTSG water level, or 4) high Reactor Building pressure. A single
active failure in the HSPS will neither inadvertently initiate the EFW system nor isolate the Main
Feedwater system. OTSG water level is controlled automatically by the HSPS system or can be

controlled manually, if necessary.

The MSSVs will be able to relieve to atmosphere the total steam flow if necessary. Below 5%
power, only a minimum number of MSSVs need to be operable as stated in Specifications
3.4.1.2.1 and 3.4.1.2.2. This is to provide OTSG overpressure protection during hot functional
testing and low power physics testing. Additionally, when the Reactor is between hot shutdown
and 5% full power operation, the overpower trip setpoint in the RPS shall be set to less than 5%
as is specified in Specification 3.4.1.2.2. The minimum number of MSSVs required to be
operable allows margin for testing without jeopardizing plant safety. Plant specific analysis
shows that one MSSV is sufficient to relieve reactor coolant pump heat and stored energy when
the reactor has been subcritical by 1% delta K/K for at least one hour. Other plant analyses
show that two (2) MSSVs on either OTSG are more than sufficient to relieve reactor coolant
pump heat and stored energy when the reactor is below 5% full power operation but had been
subcritical by 1% delta K/K for at least one hour subsequent to power operation above 5% full

feewer.r ! pc{:f m}" 7 f/g '°e' tHZe/Zr b%i‘zﬁsg fj%%ﬁfiﬂﬂﬁif :ﬁgw (4)

MSSVs are available for redundancy. During power operations at 5% full power or above, if
MSSVs are inoperable, the power level must be reduced, as stated in Specification 3.4.1.2.3
such that the remaining MSSVs can prevent overpressure on a turbine trip.

3-26¢
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COMTROLLED COPY

Bases (Cont'd)

The equipment testing and system sampling frequencies specified in Tables 4.1-2,
4.1-3, and 4.1-5 are considered adequate to maintain the equipment and systems in a safe
operational status.

REFERENCE

(1) UFSAR, Section 7.1.2.3(d) - "Periodic Testing and Reliability"

(2) NRC SER for BAW-10167A, Supplement 1, December 5, 1988,

(3) BAW-10167, May 1986.
W-10167A, Supplement 3,

Februal

/"

Reactesr Pn'ma/‘j 7o - Secon:[a.r_‘j Leak éu/a(e['ne.s.
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INSERT TO TS PAGE 4-2b_ (BASES FOR SECTION 4.1)

The primary to secondary leakage surveillance in TS Table 4.1-2, ltem 12,
verifies that primary to secondary leakage is less than or equal to 144 gallons per
day total through both SGs. Satisfying the primary to secondary leakage limit
ensures that the operational leakage performance criterion in the Steam
Generator Program is met. If this surveillance is not met, compliance with TS
3.1.1.2, “Steam Generator (SG) Tube Integrity,” and TS 3.1.6.3, should be
evaluated. The 144 gallons per day limit is measured at room temperature. The
operational leakage rate limit applies to leakage through both SGs.

The TS Table 4.1-2 primary to secondary leakage surveillance is modified by a
Note, which states that the initial 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 TS Table 4.1-2 primary to secondary leakage surveillance frequency of Daily
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).

1of1



COMTROLLED COPY
TABLE 4.1-2
MINIMUM EQUIPMENT TEST FREQUENCY

Iltem

1. Control Rods

2. Control Rod
Movement

3. Pressurizer
Safety Valves

4. Main Steam
Safety Valves

5. Refueling System
Interlocks

6. (Deleted)

7. Reactor Coolant
System Leakage

8. (Deleted)

9. Spent Fuel
Cooling System

10. Intake Pump
House Floor
(Elevation
262 ft. 6 in.)

11. Pressurizer Block
Valve (RC-V2)

Test

Rod drop times of all
full length rods

Movement of each rod
Setpoint
Setpoint

Functional

Evaluate

Functional

(a) Silt Accumulation -
Visual inspection
of Intake Pump
House Floor

(b) Silt Accumulation

Measurement of
Pump House Flow

Functional*

Frequency

Each Refueling shutdown

Every 92 days, when
reactor is critical

In accordance with the
Inservice Testing Program

In accordance with the
Inservice Testing Program

Start of each
refueling period

Daily, when reactor
coolant system
temperature is greater
than 525 degrees F

Each refueling period
prior to fuel handiing

Not to exceed 24 months

Quarterly

Quarterly

* Function shall be demonstrated by operating the valve through one complete cycle of

full travel.

IZ. ﬂ“a'Mq.rb fo SCcnnjal‘J Lqé._?&
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1icabill

T Technical Spgcification applies to the inservice inspection o
the OTSG tube portion of the reactor coolant pressure boundary.

Objectiwv

The objective of this inservice inspection program is to pfovide
assurance of dgutinued integrity of the tube portion of the Once-
Through Steam rators, while at the same time min ing radiation
exposure to personnel in the performance of the inspeétion.

Specification _

Each steam generator sh be demonstrated OP LE by performance
of the following augmented\ inservice inspectfon program and the
requirements of Specificatida 3.1.6.3.

4.19.1 Steam Generator Sample ‘§electiof and Inspection Methods

a. Each steam generator shall\pe determined OPERABLE during
shutdown by selecting and ecting at least the minimum
number of steam generatofs spégified in Table 4.19.1 at the

frequency specified 1n/4.19.3.

b. Inservice inspectiph of steam generntor tubing shall include
nondestructive nation by eddy-cigrent testing or other
equivalent techriques. The inspectionegquipment shall be
calibrated to/provide a sensitivity that\will detect defects
with a penepfation of 20 percent or more of the minimum
allowable manufactured tube wall thicknesay.

4.19.2 Steam arator Tube Sample Selection and Inspestion

The/steam generator tube minimum sample size, inspéqtion result
cjssificacion, and the corresponding action required shall

e as specified in Table 4.19.2. The inservice inspechSion

of steam generator tubes shall be performed at the frequwncies
specified in Specification 4.19.3 and the inspected tubes
‘shall be verified acceptable per the acceptance criteria of
Specification 4.19.4. The tubes selected for

4=77
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each inservice inspectiog $hal) ‘n I d i€ it Jj" ofg‘? tqtal fk f tubes in all steam
enerators; the tubes selected for these mspectlons shall be felectéd on a random basis except’ /

rd

The first sample of tubes selected for each inservice inspection (subsequent to the
reservice inspection) of each steam generator shall include:

All nonplugged tubes that previously had detectable wall penetrations (320%).

At least 50% of the tubes inspected shall be in those areas where expérience has
imdjcated potential problems.

3. A tub®&nspection (pursuant to Specification 4.19.4.a.8) shall be performed on
each seldcted tube. If any selected tube does not permit thg/passage of the eddy
current proke for a tube inspection, this shall be recordeg’and an adjacent tube

shall be selected and subjected to a tube inspection.

4. Tubes in the folldying groups may be excluded frgin the first random sample if
all tubes in a group\p both steam generators argAnspected. No credit will be
taken for these tubes Iy meeting minimum sapfple size requirements.

(1)  Group A-1: Tubes I rows 73 throygh 79 adjacent to the open inspection
lane, and tubes betwedq and on ljdes drawn from tube 66-1 to tube 75-15

and from 86-1 to 77-15.
(2)  Group A-2: Tubes having ZN[illed opening in the 15th support plate.

b. The tubes selected as the second andhird samyles (if required by Table 4.19.2) during
each inservice inspection may be sdbjected to a prtial tube inspection provided:

1. The tubes selected for fHese second and third'sgmples include the tubes from
those areas of the tub€ sheet array where tubes Xjth imperfections were

previously found.

2. The inspectionAncludes those portions of the tubes wikre imperfections were
previously fgind.

c. Implementation 6f the repair criteria for Inside Diameter (ID) Inter-&ranular Attack
(IGA) requireg’100% bobbin coil inspection of all non-plugged tubes i\ accordance with
AmerGen Efigineering Report, ECR No. TM 01-00328, during all subsedyent steam
generatopAnspection intervals pursuant to Section 4.19.3. ID 'GA indicationg detected by
the boblin coil probe shall be characterized using rotating coil probes, as defihed in that

repopt.

The resy(s of each sample inspection shall be classified into one of the following three categories:

Category Inspection Results
C-1 Less than 5% of the total tubes inspected in a steam generator are

degraded tubes and none of the inspected tubes are defective.

4-78
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COMIRCHLED COpY

19.2 Specification (Continued)

One or more tubes, but not more than 1% of the total tubes inspected in a steary
generator are defective, or between 5% and 10% of the total tubes inspected are

degraded tubes.

More than 10% of the total tubes inspected in a steam generator are dgfraded tubes
or more than 1% of the inspected tubes are defective.

In all inspections, previously degraded tubes whose degradation has not

been spanned by a sleeve must exhibit significant increaSe in the applicable
dégradation size measurement (> 0.24 volt bobbin coff amplitude increase |
for igside diameter IGA indications or > 10% furthér wall penetration for

all oty degradation) to be included in the

above pexcentage calculations.

(2) Where specialNpspections are performed pdrsuant to 4.19.2.a.4, defective or
degraded tubes fjund as a result of the ig§pection shall be included in
determining the Indgection Results Category for that special inspection but need
not be included in ded¢rmining the JAspection Results Category for the general
steam generator inspecthion.

4.19.3 Inspection Frequencies

The required inservice inspections of stgdm gendgator tubes shall be performed at the following
frequencies:

a. The first (baseline) inspection #as performed after S\effective full power months but within
24 calendar months of initial Criticality. The subsequem inservice inspections shall be
performed not more than 24 calendar months after the préyious inspection. If the results of
two consecutive inspectjdns for a given group of tubes’ endqmpassing not less than 18
calendar months all fa)f into the C-1 category or demonstrate that previously observed
degradation has not £ontinued and no additional degradation has\yccurred, the inspection
interval for that ggéup may be extended to a maximum of once per0 months.

b. Ifthe results df the inservice inspection of a steam generator conducted\jn accordance with
Table 4.19/2 at 40 month intervals for a given group of tubes* fall into Cagegory C-3 the
inspectiofi frequency for that group shall be increased to at least once per 28ymonths. The
increagé in inspection frequency shall apply until the subsequent inspections Sagisfy the
critefia of Specification 4.19.3.a, the interval may then be extended to a maximdg of once

por 40 months.

* A gfoup of tubes means:
/(a) All tubes inspected pursuant to 4.19.2.a.4, or
(b) All tubes in a steam generator less those inspected pursuant to 4.19.2.2.4
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Additional. unscheduled inservice inspections shall be performed on each steam generapdr in
accordance with the first sample inspection specified in Table 4.19-2 during the shutddwn
subsequent to any of the following conditions:

1. A seismic occurrence greater than the Operating Basis Earthquake.
A loss of coolant accident requiring actuation of engineering safeghiards, or

A major main steam line or feedwater line break.

(99

d. After primaxy-to-secondary tube leakage (not including leaks orjginating from tube-to-tube
sheet welds) IR excess of the limits of Specification 3.1.6.3, spection of the affected steam
generator will bdperformed in accordance with the following cntera: :

L. If the leak is\above the 14th tube support plate i a Group as defined in Section
4.19.2.a.4(1) aN of the tubes in this Group infhe affected steam generator will be
inspected above thg 14th tube support play’ If the results of this inspection fall
into the C-3 category, additional inspecybns will be performed in the same Group
in the other steam gendgator.

2. If the leaking tube is not as\Jefingdl in Section 4.19.3.d.1, then an inspection will
be performed on the affected Wéam generator(s) in accordance with Table 4.19-2.

4.19.4 Acceptance Criteria

a. As used in this Specification:
L Imperfection megds an exception to the dimagsions. finish, or contour of a tube

from that requipéd by fabrication drawing or spegifications. Eddy current testing
indications Ipés than degraded tube criteria specified in a.3 below may be
considered/imperfections.

2. Degradation means a service-induced cracking, wastageNyear or general corrosion
occufring on either inside or outside of a tube.

egraded Tube means a tube containing:

L)

(a) an inside diameter (1.D.) IGA indication with a bobbin coil Ydication
2 0.2 volt or 2 0.13 inches axial extent or 2 0.26 inches circunXerential
extent, or

(b) imperfections 2 20% of the nominal wall thickness caused by degrada¥pn.

4. % Degradation means the percentage of the tube wall thickness affected or remove
by degradation.
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5. Defect means an imperfection of such severity that it exceeds the repair

limit. A tube containing a defect is defective.

6. Repair Limit means the extent of degradation at or beyond whigh the tube
shall be repaired or removed from service because it may begéme

unserviceable prior to the next inspection.

is limit is equal to 40% of the nominal tube wall

diameter IGA indications shall be repaired or rep6ved from service if they

ickness. Inside

exceed\3n axial extent of 0.25 inches, or a cirpimferential extent of
0.52 inch¥g, or a through wall degradation gffmensions of > 40% if

assigned.

7. Unserviceable dessgibes the condipn of a tube if it leaks or contains a

defect large enough teaffect itgAtructural integrity in

the event of an

Operating Basis Earthqiiqke, A4 loss of coolant accident, or a steam line or

feedwater line break as spésified in 4.19.3.c., above.

8. Tube Inspection meafis an inspettjon of the steam generator tube from the
bottom of the uppér tubesheet complgtely to the top of the lower

tubesheet, exgept as permitted by 4.19% b.2, above.

9. Inside Dimeter Inter-Granular Attack (I Indication means an
indicafion initiating on the inside diameter surtd¢e and confirmed by
diggnostic ECT to have a volumetric morphology ‘sharacteristic of IGA.

b. The #team generator shall be determined OPERABLE after co

eting the

cefresponding actions (removal from service by plugging, or repainby kinetic
expansion, sleeving, or other methods, of all tubes exceeding the repaig limit
and all tubes containing throughwall cracks) required by Table 4.19-2.

4.19.8 Reports
a. DELETED

l
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The complete results of the steam generator tube inservice inspection shall be Eported
to the NRC within 90 days following completion of the inspection and repgts (main

b.

generator breaker closure). The report shall include:

1. Number and extent of tubes inspected.

[

Ldsation and percent of wall-thickness penetration#8r each indication of an
imperfegction.

Location, bodkjn coil depth estimare (if gefermined), bobbin coil amplitude
(if determined). aqd axial and circumfefential extent for each inside
diameter IGA indic3s{on, and

[F¥]

4. Identification of tubes repals€d or removed from service.

5. The number of tubes€paired or xqgoved from service in each steam
generator,

6. An assessppént of growth of inside diameter WGA degradation in accordance [
with theAolumetric ID IGA management progris contained in AmerGen
Engjafeering Report. ECR No. TM 01-00328, and

7. esults of in-situ pressure testing, if performed.

esults of steam generator tube inspections which fall into Category C-3 quire
notification in accordance with 10 CFR 50.72 prior to resumption of plant
operation. The written follow-up of this report shall provide a description of
investigations conducted to determine the cause of the tube degradation and
corrective measures taken to prevent recurrence in accordance with 10 CFR 50.73.
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e Surveillance Requirements for inspection of the steam generator tubes ensure that the
strixtural integrity of this portion of the RCS will be maintained.

The prodam for inservice inspection of steam generator tubes is based on modificatiop/of
Regulatorn\Guide 1.83, Revision 1. In-service inspection of steam generator tubing 4§ essential in

in surveillance of the conditions of the tubes in the event that thereAs evidence of

order to mai
IS, Or inservice

mechanical damage or progressive degradation due to design, manufacturing e
conditions. InserNge inspection of steam generator tubing also provides a mgdns of
characterizing the nyre and cause of anv tube degradation so that corrective measures can be

taken.

The Unit is expected to be dperated in a manner such that the primap{ and secondary coolant will
be maintained within those chemistry limits found to result in neglgible corrosion of the steam
generator tubes. If the primary ¢ secondary coolant chemistry # not maintained within these

chemistry limits, localized corrosidg may likely result.
The extent of steam generator tube le e due to crackin@ would be limited by the secondary
coolant activity, Specification 3.1.6.3.

The extent of cracking during plant operation Wpyld be limited by the limitation of total steam
generator tube leakage between the primary coglqt system and the secondary coolant system
(primary-to-secondary leakage = 1 gpm). LegKage ¥ excess of this limit will require plant
shutdown and an unscheduled inspection, ddring whick the leaking tubes will be located and

repaired or removed from service.

Wastage-type defects are unlikely wigh proper chemistry treaknent of the primary or the
secondary coolant. However, evepAf a defect would develop in\gervice, it will be found during
scheduled inservice steam generafor tube examinations. For tubes\with ID IGA indications,
additional conservatism is beipg applied to evaluate circumferential agd axial dimensions for
determining final dispositioof the tube. For ID IGA indications throdgh wall dimension will
continue to be assigned tgAhose indications where amplitude response peNnits measuring through
wall dimension. Steam/generator tube inspections of operating plants have Nemonstrated the
capability to reliably detect degradation that has penetrated 20% of the originaitube wall

thickness.

Removal fromAervice by plugging, or repair by kinetic expansion, sleeving, or other Wethods,
will be requjred for degradation equal to or in excess of 40% of the tube nominal wall thickness.
Tubes witf I.D. initiated intergranular degradation may remain in service without % T.W.\jzing l
if the degradation morphology has been characterized as not crack-like by diagnostic eddy
currepf inspection and the degradation is of limited circumferential and axial length to ensure
tubg/structural integrity. Additionally, serviceability for accident leakage under the limiting
stulated Main Steam Line Break (MSLB) accident will be evaluated by determining that this
.D. initiated degradation mechanism is inactive (e.g. comparison of the outage examination |
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results Wi¢h the results from past outages meets the requirements of AmerGen Engineegirfg
Report, ECR\Yo. TM 01-00328) and by successful in-situ pressure testing of a sapusfe of these
degraded tubes tO™eyaluate their accident leakage potential when in-situ presg#€ tests are

performed.

Where experience in similar plahtg with similar water chemistrysas documented by USNRC
Bulletins/Notices, indicate critical ar®ag to be inspected, apt€ast 50% of the tubes inspected
should be from these critical areas. First Saqyple inspgefions sample size may be modified subject

to NRC review and approval.

Whenever the results of any steam gengrdtor tubing insefige inspection fall into Category C-3 on
the first sample inspection (See Tghte 4.19.2), these results withQe reported to NRC pursuant to
the requirements of Specificaion 4.19.5.c. Such cases will be con¥igred by the NRC on a case-
by-case basis and may resdlt in a requirement for analysis, laboratory eXaguinations, tests,
additional eddy curgent inspection, and revision of the Technical Specifications_if necessary.

NOTE: The’eddy current examination voltages referred to in this section (section 4. 19are based
on a gefmalization procedure that sets the bobbin coil prime frequency peak-to-peak responde
oth the four 20% through-wall holes of an ASME calibration standard to 4 volts.

4.83a

Amendment No. 47129206209, 237,




TABLE 4.19-1
MINIMUM FUMBER OF STZAM GERERATORS I0 EE
INSPECTED DURING INSERVICE INSPECTION

Prebﬂ&e Inspection )42

No. of Stkgcencntors per Unit // Tvo

First Inservih{aspecti on / Tvo

.| SBecena & Subsequex‘mt\%ervice Inspyc{s _ One?

-

Y. The Inservice Inspectipgf may be limited Lo one\gtean generator on &
jrotatins schedule conf:a.ssinc 62 of the tubes in PRt steam generator
if the results 6f the first and subsequent in‘s-pectic:is dicate ﬂnt both
stean generdtors are performing in a 1ike ‘manner. lNote thal\under scme
) cire ances, the opereting conditions i;x one steam generator be found

t more severe than those in the other steanm generator. Under wz\

circumstunces the sample sequence shall be modified to inspect the most

severe conditions.

““ndmmt No.—ﬂ/——
(12-22-78) . * ons
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TABLE 4.19-2

STEAM GENERATION TUBE INSPECTICN(Z)

| I [ |
= 1S LE INSPECTION : : Z2ND SAMPLE INSPECTION ‘ % 3RD SAMPLE INSPECTION |
|
: Sample Size e Action Required } %"ﬁesu]t [ Action Required ‘ { Result ‘
1
IA minimum of | C-1 ‘\\‘\\ None Il NA | N/A 1 N/A ,/f/, |
IS T“?Yi per |~ C-2 or repair | | C-1 None | T N/ | |
IS.6. | | | C=2 PTug or repair I /E-: |
| | | 1| | defective tubes and | | |
| | | | | | inspect additional 4S C-2 | Plug or repair |
| | | 1| | tubes in this S.G. || | defective tubes. |
| | | S.G. | [ Perform action I [ Perform action |
| | | | | C-3 result43£/j4%:: I C€-3 | for C-3 result |
| | | || | sample. | | of first sample. |
| I~ C-3 | Inspect all || I | |
| | | tubes in this | | S.G ////NG;; T 77 N/A |
| | | S.G., plugor | | C-1 11 | |
| | | repair defect- | | Other | form action for i [ |
| | | ive tubes and | | S.G. ::/)/%fg\:Qi:}t of second | | NA | N/A |
| | | inspect 2S tubes| | C-2 | sample (N | I
| | | inother S.G. | |0 T Tnspect a i | {
| | | Provide notifi- | | 7G. is | each S.G. a rl | NA | N/A |
| | | cation to NRC | AC | repair defect 1| | |
| | | pursuant to | tubes. Provide || | |
| | | 10CFR50.72.b | notification to NRON_| | | |
| | | and submi | pursuant to 10CFR50.72%\ | | |
| | | rsuant | b.2.1 and submit a | |
| | | R50.73.- | report pursuant to i | |
l I l | 10CFRS0.73.a.2.41. || N\ | |
Notes: (1) S =3

(2)

or tubes inspected pursuant to 4.

Where N is the number of steam generators in the unit, and n is
generators inspected during an inspection.

19.2.a.4:

No action is required for C-1 results.

number of steam

or C-2

results in one or both steam generators plug or repair defective tubes.

For C-3 resufti\i? one

or both steam generators, plug or repair defective tubes and provide notification to NRC

pursuant to 10 CFR 50.72.b.2.1 followed by a written report pursuant to 10 CFR 50.73.a.2.ii§\\\K

.

.,
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INSERT TO TS PAGE 4-77 (REVISED TS 4.19)

419 STEAM GENERATOR (SG) TUBE INTEGRITY

Applicability: Whenever the reactor coolant average temperature is above 200°F

Surveillance Regquirements (SR):

Each steam generator shall be determined to be OPERABLE by performance of the following:

4.19.1 Verify SG tube integrity in accordance with the Steam Generator Program.

4.19.2 Verify that each inspected SG tube that satisfies the tube repair criteria is plugged in
accordance with the Steam Generator Program prior to exceeding an average reactor
coolant temperature of 200°F following an SG tube inspection.

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.

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 6.19, “Steam Generator (SG) Program,” requires that a
program be established and implemented to ensure that SG tube integrity
is maintained. Pursuant to Specification 6.19, tube integrity is maintained
when the SG performance criteria are met. There are three SG
performance criteria: structural integrity, accident induced leakage, and

4-77
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BASES

BACKGROUND (continued)

operational leakage. The SG performance criteria are described in
Specification 6.19. Meeting the SG performance criteria provides
reasonable assurance of maintaining tube integrity at normal and
accident conditions.

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

APPLICABLE
SAFETY
ANALYSES

The steam generator tube rupture (SGTR) accident is the limiting design
basis event for SG tubes and avoiding an SGTR is the basis for this
Specification. The analysis of a SGTR event assumes a bounding
primary to secondary leakage rate associated with a double-ended
rupture of a single tube. The accident analysis for a SGTR assumes the
contaminated secondary fluid is only briefly released to the atmosphere
via safety valves and the majority is discharged to the main condenser.

The analysis for design basis accidents and transients other than a SGTR
assume the SG tubes retain their structural integrity (i.e., they are
assumed not to rupture.) In these analyses, the steam discharge to the
atmosphere is based on the total primary to secondary leakage from all
SGs of 1 gallon per minute or is assumed to increase to the leakage rates
described in TS 6.19.c.2 as a result of accident-induced conditions. For
accidents that do not involve fuel damage, the primary coolant activity
level of DOSE EQUIVALENT I-131 is conservatively assumed to be equal
to, or greater than, the TS 3.1.4, “Reactor Coolant System 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 (e.g., a
small fraction of these limits).

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

LCOTS 3.1.1.2.a

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

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

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

LCO (continued)

A SG tube has tube integrity when it satisfies the SG performance criteria.
The SG performance criteria are defined in Specification 6.19, “Steam
Generator Program,” and describe acceptable SG tube performance.

The Steam Generator Program also provides the evaluation process for
determining conformance with the SG performance criteria.

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

The structural integrity performance criterion provides a margin of safety
against tube burst or collapse under normal and accident conditions, and
ensures structural integrity of the SG tubes under all anticipated
transients included in the design specification. Tube burst is defined as,
“The gross structural failure of the tube wall. The condition 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 ASME Code, Section I,
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).

The accident induced leakage performance criterion ensures that the
primary to secondary leakage caused by a design basis accident, other
than a SGTR, is within the accident analysis assumptions. The accident
analysis assumes that accident induced leakage does not exceed 1 gpm
per SG, except for specific types of degradation at specific locations
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BASES

LCO (continued)

where the NRC has approved greater accident induced leakage. (Refer to
TS 6.19.c for specific types of degradation and approved repair criteria.)
The accident induced leakage rate includes any primary to secondary
leakage existing prior to the accident in addition to primary to secondary
leakage induced during the accident.

The operational leakage performance criterion provides an observable
indication of SG tube conditions during plant operation. The limit on
operational leakage is contained in TS 3.1.6.3, “LEAKAGE,” and limits
primary to secondary leakage through the SGs to 144 gallons per day.
This limit is based on the assumption that a single crack leaking this
amount would not propagate to a SGTR under the stress conditions of a
LOCA or a main steam line break. If this amount of leakage is due to
more than one crack, the cracks are very small, and the above
assumption is conservative.

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 when the reactor coolant system
average temperature is above 200°F.

RCS conditions are far less challenging when average temperature is at
or below 200°F; primary to secondary differential pressure is low,
resulting in lower stresses and reduced potential for leakage.

ACTIONS

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

3.1.1.2.a.(3.)a. and 3.1.1.2.a.(3.)b.

3.1.1.2.a.(3.) 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 Surveillance Requirement 4.19.2. An evaluation of SG tube
integrity of the affected tube(s) must be made. Steam generator tube
integrity is based on meeting the SG performance criteria described in the
Steam Generator Program. The SG repair criteria define limits on SG
tube degradation that allow for flaw growth between inspections while still
providing assurance that the SG performance criteria will continue to be
met. In order to determine if a SG tube that should have been plugged
has tube integrity, an evaluation must be completed that demonstrates
that the SG performance criteria will continue to be met until the next
refueling outage or SG tube inspection. The tube integrity determination
is based on the estimated condition of the tube at the time the situation is
discovered and the estimated growth of the degradation prior to the next
SG tube inspection. If it is determined that tube integrity is not being
maintained, 3.1.1.2.a.(4.) applies.
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BASES

ACTIONS (continued)

3.1.1.2.a.(4.)

A Completion Time of 7 days is sufficient to complete the evaluation while
minimizing the risk of plant operation with a SG tube that may not have

tube integrity.

If the evaluation determines that the affected tube(s) have tube integrity,
Required Action 3.1.1.2.a.(3.)b. allows plant operation to continue until
the next refueling outage or SG inspection provided the inspection
interval continues to be supported by an operational assessment that
reflects the affected tubes. However, the affected tube(s) must be
plugged prior to exceeding a reactor coolant average temperature of
200°F following the next refueling outage or SG inspection. This
Completion Time is acceptable since operation until the next inspection is
supported by the operational assessment.

If the Required Actions and associated Completion Times of Condition 3.1.1.2.a.(3.) are
not met or if SG tube integrity is not being maintained, the reactor must be brought to
HOT SHUTDOWN within 6 hours and COLD SHUTDOWN within 36 hours.

The allowed Completion Times are reasonable, based on operating experience, to reach
the desired plant conditions from full power conditions in an orderly manner and without

challenging plant systems.

SURVEILLANCE REQUIREMENT SR 4.19.1:

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

SURVEILLANCE REQUIREMENTS (continued)

specifies the inspection methods to be used to find potential degradation.
Inspection methods are a function of degradation morphoiogy, non-
destructive examination (NDE) technique capabilities, and inspection
locations.

The Steam Generator Program defines the frequency of SR 4.19.1. The
frequency is determined by the operational assessment and other limits in
the SG examination guidelines (Ref. 6). The Steam Generator Program
uses information on existing degradations and growth rates to determine
an inspection frequency that provides reasonable assurance that the
tubing will meet the SG performance criteria at the next scheduled
inspection. In addition, Specification 6.19 contains prescriptive
requirements concerning inspection intervals to provide added assurance
that the SG performance criteria will be met between scheduled
inspections.

SURVEILLANCE REQUIREMENT SR 4.19.2:

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 6.19 are intended to
ensure that tubes accepted for continued service satisfy the SG
performance criteria with allowance for error in the flaw size _
measurement and for future flaw growth. In addition, the tube repair
criteria, in conjunction with other elements of the Steam Generator
Program, ensure that the SG performance criteria will continue to be met
until the next inspection of the subject tube(s). Reference 1 provides
guidance for performing operational assessments to verify that the tubes
remaining in service will continue to meet the SG performance criteria.

Tubes with inside diameter (ID) initiated intergranular degradation may
remain in service without percent throughwall sizing if the degradation
has been characterized as not crack-like by diagnostic eddy current
inspection and if the degradation is of limited circumferential and axial
length to ensure tube structural integrity. Additionally, serviceability for
accident leakage under the limiting postulated Main Steam Line Break
(MSLB) accident will be evaluated by determining that this ID initiated
degradation mechanism is inactive (e.g., comparison of the outage
examination results with the results from past outages meets the
requirements of AmerGen Engineering Report ECR No. TM 01-00328)
and by successful in-situ pressure testing of a sample of these degraded
tubes to evaluate their accident leakage potential when in-situ pressure
tests are performed.
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The frequency of “prior to exceeding an average reactor coolant
temperature of 200°F following an SG tube inspection” ensures that the
Surveillance has been completed and all tubes meeting the repair criteria
are plugged prior to subjecting the SG tubes to significant primary to
secondary pressure differential.

REFERENCES

apLND -

o

NEI 97-06, “Steam Generator Program Guidelines”.

10 CFR 50 Appendix A, GDC 19.

10 CFR 100.

ASME Boiler and Pressure Vessel Code, Section lll, Subsection NB.

Draft Regulatory Guide 1.121, “Basis for Plugging Degraded Steam Generator Tubes,
August 1976.

EPRI, “Pressurized Water Reactor Steam Generator Examination Guidelines”.
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6.9.5 CORE OPERATING LIMITS REPORT

6.9.5.1 The core operating limits addressed by the individual Technical Specifications shall
be established and documented in the CORE OPERATING LIMITS REPORT prior

to each reload cycle or prior to any remaining part of a reload cycle.

The analytical methods used to determine the core operating limits addressed by the

6.9.5.2
individual Technical Specifications shall be those previously reviewed and approved
by the NRC for use at TMI-1, specifically:
(1) BAW-10179 P-A, "Safety and Methodology for Acceptable Cycle Reload
Analyses.” The current revision level shall be specified in the COLR.
(2) TR-078-A, “TMI-1 Transient Analyses Using the RETRAN Computer
Code”, Revision 0. NRC SER dated 2/10/97.
3) TR-087-A, “TMI-1 Core Thermal-Hydraulic Méthodology Using the
VIPRE-01 Computer Code”, Revision 0. NRC SER dated 12/19/96.
4) TR-091-A, “Steady State Reactor Physics Methodology for TMi-1",
Revision 0. NRC SER dated 2/21/96.
(5) TR-092P-A, “TMI-1 Reload Design and Setpoint Methodology”,
Revision 0. NRC SER dated 4/22/97.
(6) BAW-10227P-A, “Evaluation of Advanced Cladding and Structﬁral
Material (M5) in PWR Reactor Fuel”, NRC SER dated February 4, 2000. -
6.9.5.3 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/accident analysis limits) of the safety

analysis are met.
6.9.5.4 The CORE OPERATING LIMITS REPORT, including any mid-cycle revisions or

supplements thereto, shall be provided upon issuance for each reload cycle to the
NRC Document Control Desk with copies to the Regional Administrator and

Resident Inspector.
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6.9.6 STEAM GENERATOR TUBE INSPECTION REPORT

A report shall be submitted within 90 days after the average reactor coolant temperature
exceeds 200°F following completion of an inspection performed in accordance with
Section 6.19, Steam Generator (SG) Program. The report shall include:

a.

b.

The scope of inspections performed on each SG,
Active degradation mechanisms found,
Nondestructive examination techniques utilized for each degradation mechanism,

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

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

Total number and percentage of tubes plugged to date,

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

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

Repair method utilized and the number of tubes repaired by each repair method, if
any,

Location, bobbin coil depth estimate (if determined), bobbin coil amplitude (if
determined), and axial and circumferential extent for each inside diameter (ID) IGA
indication.

An assessment of growth of inside diameter IGA degradation in accordance with
the volumetric ID IGA management program contained in AmerGen Engineering
Report, ECR No. TM 01-00328.

The information specified for reporting in ECR No. 02-01121, Rev.2.
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b. Licensees may make changes to Bases without prior NRC approval provided
the changes do not require either of the following:

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

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

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

d. Proposed changes that meet the criteria of Specification 6.18.b.1 or 6.18.b.2
above shall be reviewed and approved by the NRC prior to implementation.
Changes to the Bases implemented without prior NRC approval shall be
provided to the NRC on a frequency consistent with 10 CFR 50.71 (e).
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6.19 STEAM GENERATOR (SG) PROGRAM

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

a.

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

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

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

2.  Accident induced leakage performance criterion: The primary to secondary accident
induced leakage rate for any design basis accident, other than a SG tube rupture,
shall not exceed the leakage rate assumed in the accident analysis in terms of total
leakage rate for all SGs and leakage rate for an individual SG. Leakage is not to
exceed 1 gpm per SG, except for specific types of degradation at specific locations
as described in paragraph c of the Steam Generator Program below.

3.  The operational leakage performance criterion is specified in TS 3.1.6, “LEAKAGE.”

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

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

1. Volumetric Inside Diameter (ID) Inter-Granular Attack (IGA) indications may be
dispositioned in accordance with ECR No. TM 01-00328. MSLB accident-induced
leakage rates are limited to less than 1 gpm under the report. (ECR No. TM 01-00328
is not applicable to tube sleeves nor the parent tubing spanned by the sleeves.) ID
IGA indications shall be repaired or removed from service if they exceed an axial
extent of 0.25 inches, or a circumferential extent of 0.52 inches, or a through wall
degradation dimension of = 40% if assigned.

2. Upper tubesheet kinetic expansion indications may be dispositioned in accordance with
ECR No. TM 02-01121, Rev. 2. MSLB accident-induced leakage is limited to less than
3228 gallons for the initial 2 hours, and 9960 gallons over the MSLB duration, under
this report.

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

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

2. Inspect 100% of the tubes at sequential periods of 60 effective full power months.
The first sequential period shall be considered to begin after the first inservice
inspection of the SGs. No SG shall operate for more than 24 effective full power
months or one refueling outage (whichever is less) without being inspected.

3. If crack indications are found in any SG tube, then the next inspection for each SG
for the degradation mechanism that caused the crack indication shall not exceed 24
effective full power months or one refueling outage (whichever is less). If definitive
information, such as from examination of a pulled tube, diagnostic non-destructive
testing, or engineering evaluation indicates that a crack-like indication is not
associated with a crack(s), then the indication need not be treated as a crack.

4. Implementation of the repair criteria for ID IGA requires 100% bobbin coil inspection
of all non-plugged tubes in accordance with AmerGen Engineering Report, ECR No.
TM 01-00328. ID IGA indications detected by the bobbin coil probe shall be
characterized using rotating coil probes, as defined in that report.
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5. Implementation of the repair criteria for kinetic expansion indications requires 100%
rotating probe inspection of the required lengths of the kinetic expansions in all non-
plugged, non-sleeved, tubes in accordance with AmerGen Engineering Report,
ECR No. TM 02-01121, Rev.2.

e.  Provisions for monitoring operational primary to secondary leakage.

Provisions for SG tube repair methods. Steam generator tube repair methods shall
provide the means to reestablish the RCS pressure boundary integrity of SG tubes without
removing the tube from service. For the purposes of these Specifications, tube plugging is

not a repair. All acceptable tube repair methods are listed below.

(None.)

NOTE: Refer to Section 6.9.6 for reporting requirements for periodic SG tube inspections.
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