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

References: 1) 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.”

2) AmerGen Energy Company, LLC letter to NRC dated July 25, 2007 (5928-07-
20168), “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).”

This letter provides additional information as discussed in a conference call with the NRC on
August 27, 2007, regarding TMI Unit 1 Technical Specification Change Request No. 331,
submitted to NRC for review on May 15, 2006 (Reference 1).

Proposed TMI Unit 1 Technical Specification (TS) sections 6.19.c.2 and 6.19.d are being
revised to clarify the scope of the associated inspection and repair criteria. These are the only
changes to the proposed TS page markups previously submitted in Reference 2.

Additionally, TMI Unit 1 commits to revise the Updated Final Safety Analysis Report (UFSAR) in
the next required periodic update to identify that the technical basis for the adequacy of the
original steam generator tube sleeve installation will be submitted to the NRC if the existing TMI
Unit 1 steam generators are not replaced in the 1R18 refueling outage (currently planned for
Fall 2009).
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An additional editorial change is being made to the TS page 3-12, Section 3.1.6.3 markup
previously submitted to remove the duplicate wording “the reactor shall be placed” since these
words are included in the markup insert and to ensure consistent wording with other TS action
statements.

These changes have no impact on the conclusions of the original safety analysis or no
significant hazards consideration evaluation provided in Reference 1. The revised proposed
Technical Specification pages are provided in Enclosure 1. Enclosure 1 provides a complete
replacement set of the proposed Technical Specification pages previously submitted in
Reference 2.

Regulatory commitments established by this submittal are identified in Enclosure 2. If any
additional information is needed, please contact David J. Distel at (610) 765-5517.

| declare uhder penalty of perjury that the foregoing is true and correct. Executed on the 4" day
of September, 2007.

Sincerely,

ety Sooa

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

Enclosures: 1) Revised TS Page Markups
2) List of Commitments

cc: . J. Collins, USNRC Administrator, Region |

. J. Bamford, USNRC Project Manager, TMI Unit 1

. M. Kern, USNRC Senior Resident Inspector, TMI Unit 1

S
P
D
File No. 06007



ENCLOSURE 1

TMI Unit 1 Technical Specification Change Request No. 331

Revised Markup of Proposed License, Technical Specifications, and Bases Page
Changes
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(8) Repaired Steam Generators

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

following: :

1.

2.

Prior to initial cnticality, the licensee shall submit to NRC the results ofthe steam
generator hot test program and a summary of its management revi

he licensee shall confirm baseline primary-to-secondary leakage rate
established during the steam generator hot test program. Iffeakage exceeds
the baseline leakage rate by more than 0.1 gpm*, the faciity shall be shut down
and leak tested. If any increased leakage above basejiie 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, provideg/Ahat the leakage limit of
Technical Spexification 3.1.6.3 is not exceede

The licensee shall spmplete its post-criticajfest program at each power range
(0-5%, 5%-50%, 50%100%) in confo ce with the program described in
Topical Report 008, Re¥X 3, and shall Mave available the results of that test
program and a summary of its management review, prior to ascension from
each power range and prior ¥ norimal power operation.

The licensee shall conduct eddy-syrrent examinations, consistent with the
extended inservice inspegtion plan Yefined in Table 3.3-1 of NUREG-1019,
either 90 calendar dayg/after reaching\ull power, or 120 calendar days after
exceeding 50% powsgf operation, whichexer comes first. in the event of plant
operation for an exended 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 con\in recommendations and
supporting #formation as to the necessity of a spegial eddy-current testing
(ECT) shidtdown before the end of the refueling cycle\ (The NRC staff will
evaluate that assessment and determine the time of tha next eddy-current
exapfination, consistent with the other provisions of the lid¢nse conditions.) In
the absence of such an assessment, a special ECT shutdowq shall take place
efore an additional 30 days of operation at power above 5%.

*If leakZge exceeds the baseline leakage rate by more than 0.1 gpm during the remajnder of
the CAcle 8 operation, the facility shall be shutdown and leak tested. Operation at leaRqge
rajfs of up to 0.2 gpm above the baseline leakage rate shall be acceptable during the
mainder 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.

Amendment No. 463163 Amendment No—267 248,
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5. j shall provide routine reportin corrosion
“lead tests” test res asis as well as more timely
i if adverse corrosion test results are

9) Long Range Planning Program - Deleted

Sale and License Transter Conditions

(10) Deleted

(11) Deleted

(12) Deleted

(13) Deleted

Amendment No. +92, 267, 248, 228, 249-259;- |
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3.1 REACTOR COCLANT SYSTEM
3.1.1 OPERATIONAL COMPONENTS
foolicability '

Applies to the cperating status of reactor ccolant system components.

Objective

A

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

Soecificaticn

3.1.1.1 Reactbr Czclant Pumps

b.

reactor coclant.
3.1.1.2 Steam Generator (54)'Thbc~llf‘5';+3
a

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

Power cperation with one idle reactor ccolant pump in
each lcop shall be restricted to 24 hours. If tre -
reactor is not returned to an acceptable RC pump
opersting compination at the end of the 24-hour pericg,
the reactor shall be in a hot shutdown condition WLCnln
the next 12 hours.

The boron concentration in the reacucr ccolant system
shall not be reduced unless at l=zast one reactdr ccolant
pump or one cecay heat removal pump is circulating

Aoth—stesmcenerators—shall-te—operabla—whenevar—the-
Teseter—coolant—averagetomperature—is—abeve 2589

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 - 1%.

When the reactor is subcritical, at least one pressurizer
code safety valve snall be cperaple if all reactor
cooclant system openings are closed, except far
Nvdrostatic tests in accorgance with ASME Spllar anc
Pressure VYessel Ccce, Secticn III.

3-1la

Amendment No. 12 17, 28, 47, 95}



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.

(3.) If the requirements of Section 3.1.1.2.a.(2.) are not met for one or more tubes then
perform the following:

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.

1of 1



-
; v

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
Critenia requirements specifically for this mode of reactor operation. A time period of 24 hours is
allowed for operation with one tdle RC pump in each loop to effect repairs of the i1dle pump(s) and
to return the reactor to an acceptable combination of operating RC pumps. The 24 hours for this
modec 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 dilutton 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 wall circulate the equivalent of the reactor coolant svstem volume in
one-half hour or less.

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

d?3).
and3) have tube inTeqri s

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

One pressurnizer code safety valve is capable of preventing overpressunzation when the reactor is
not cntical since its relieving capacity is greater than that required by the sum of the available heat
sources which are pump energy, pressunzer heaters, and reactor decay heat. Both pressurizer code
safety valves are required to be 1n service prior to criticality 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 pressunzer code safety valve hift 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.

/“'—w‘—\/\w e
ﬁeﬁr +o S&c’honj-loé 2 ‘ﬁr- a//owa.é/e_

primary ~1o -secondary [ealase o Reter To
Section 419 for Bases for Steam Geperntor

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

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”
(3) UFSAR, Section 4.3.7 - “Overpressure Protection”

3-2
Amendment No. 47 (12/22/78),-45% {22;
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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. .

Specification

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

placed in hot shutdown within 24 ho Oul50m &.‘q a ,p))

e sum of The

3.1.6.3 If{primary-to-secondary leakage O eRcrator-idbes exceeds +-gpm
in cold shutdown within
36 hours, ef=deteetion-
A g .aézsff,./mf et A

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

Amendment No. 47, 428, 489-246~
(12-22-78)
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The unidentifiedfleakage 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

maghnitude 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.

Bases (Continued)

Total reactor coolant leakage is limited by this specification to 10 gpm. This limitation provides
allowance for a I|m|ted amount of Ieakage from known sources whose presence will nat._——

Y ,,Zl(/ 4&lppY.

If reactor coolant Ieakage is to the auxiliary building, it may be identified by one or more of the
following methods: .

a. 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. ,

) \

b. Water inventories around the auxiliary building sump.

c.” Periodic equipment inspections.

d. Inthe event of gross leakage, in excess of 13 gpm, the individual cubicle leak I
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.

L NserT

—

R eFRa@NCES ‘
'
(l) NEr 97 -06, Y Steam Generator ﬂ""j"d-m Euidelines,

3-15a
Amendment No. +44, Q;depdtd.—#eom;e-#e-,



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 a leakage volume or rate of primary to secondary leakage
from all steam generators (SGs) depending on the specific accident analyses.
The leakage rate may increase (over that observed during normal operation) as a
result of accident-induced conditions. The TS requirement to limit the sum of the
primary to secondary leakage from 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 on the sum of the primary to secondary leakage from both SGs of 144
gallons per day is less than the TSTF-449, Rev. 4 limit of 150 gallons per day per
SG, which is based on the operational leakage performance criterion in NE| 97-
06, Steam Generator Program Guidelines (Ref. 1). The Steam Generator
Program operational leakage performance criterion in NEIl 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.

1 of 1
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3.4 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% deita K/K for at least one hour subseguent to power operation above 5% full
power. According to Specification 3.1.1.2a, both OTSGs shall-be-eperable whenever the

3-26¢
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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.
4) BAW-10167A Supplement 3, Februa

(s) EFAT,
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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, Item 12,
verifies that the sum of the primary to secondary leakage from both SGs is less
than or equal to 144 gallons per day. 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 the sum of the 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.

The TS Table 4.1-2 primary to secondary leakage surveillance frequency of 72
hours is a reasonable interval to trend primary to secondary leakage and
recognizes the importance of early leakage detection in the prevention of
accidents. The primary to secondary leakage is determined using continuous
process radiation monitors or radiochemical grab sampling in accordance with
the EPRI guidelines (Ref. 5).
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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)

CONTROLLES

~
&

TABLE 4.1-2

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*

COPY

MINIMUM EQUIPMENT TEST FREQUENCY

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

Each refueling period
prior to fuel handling

~fo - S‘ec&wlarj lea ““j&-)

Not a”‘t'cq.‘(c I

Not to exceed 24 months

Quarterly

Quarterly

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

full travel.

Leakrqe

12, Pr.‘mourj +o St‘.conotow‘ﬁ

Evaluate
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TAseeT

STEAM GENERATOR (5&) TUBE INTEGRITY
. J-— che _1'——1""'1 M; YAREA

4.19

L—>

1icabill

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

Objectivi

The objective of this inservice inspection program is to pfovide
assurance of dgntinued integrity of the tube portion of the Once-
Through Steanm rators, while at the same time ing radiation
exposure to personnel in the performance of the inspg€tionm.

Specification -

Each steam generator shall be demonstrated OP LE by performance
of the following augmented\ inservice inspectfon program and the
requirements of Specificatidp 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 nminimum
number of steam generatgfs spégified in Table 4.19.1 at the
frequency specified 1n/4.19.3. .

b. Inservice inspectigfi of steam generytor tubing shall include
nondestructive tion by eddy-cugrent testing or other
equivalent techeiques. The inspection’equipment 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 thicknesgyg.

4.19.2 Stesnm erator Tube Sample Selection and Inspektion

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

e as specified in Table 4.19.2. The inservice inspechjion
of steam generator tubes shall be performed at the frequwpcies
specified in Specification 4.19.3 and the inapected tubes
‘shall be verified acceptable per the acceptance criteria of
Specification 4.19.4. The tubes selected for
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each inservice inspectioff 3t “h_%'l”f'd: Yl l]“olgﬁlé? 1qtalpamBer BT tubes in all steam
zenerators; the tubes selé"évted]}%r I?;st%b);&‘?éﬁ's’?hﬁ be”fel’%é’téd o’fa random basis except

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

1. All nonplugged tubes that previously had detectable wall penetrations (>20%).

2. t least 50% of the tubes inspected shall be in those areas where expérience has
indjcated potential problems.

3. A tub&nspection (pursuant to Specification 4.19.4.a.8) shall e performed on
each selected tube. If any selected tube does not permit the/passage of the eddy
current proke for a tube inspection, this shall be recordegrand an adjacent tube
shall be selecs¢d and subjected to a tube inspection.

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

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

and from 86-1 to 77-15!
(2)  Group A-2: Tubes having &dyilled opening in the 15th support plate.

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

1. The tubes selected for yHfese second and thirdsamples include the tubes from
those areas of the tubé sheet array where tubes With imperfections were

previously found.

2. The inspectionAncludes those portions of the tubes where imperfections were
previously fgfind.

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

repoyt.

The resyifs 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.
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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 4re

degraded tubes.

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

C-3

In all inspections, previously degraded tubes whose degradation has not

been spanned by a sleeve must exhibit significant increase in the applicable
degradation size measurement (> 0.24 volt bobbin coff amplitude increase |
for iqside diameter 1GA indications or > 10% furthér wall penetration for

all otfwg degradation) to be included in the

above peéxcentage calculations.

NOTES:

(2) Where speciaNnspections are performed pdrsuant to 4.19.2.a.4, defective or
degraded tubes feund as a resulit of the igSpection shall be included in
determining the Indpection Results Category for that special inspection but need
not be included in dedermining the lfspection Results Category for the general
steam generator inspechion.

4.19.3 Inspection Frequencies

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

a. The first (baseline) inspection #as performed after &\effective full power months but within
24 calendar months of initial £riticality. The subsequem inservice inspections shall be
performed not more than 24 calendar months after the préyious inspection. If the results of
two consecutive inspectjéns for a given group of tubes’ endgmpassing not less than 18
calendar months all fall into the C-1 category or demonstrate tkat previously observed
degradation has not £ontinued and no additional degradation has\Qccurred, the inspection
interval for that ggéup may be extended to a maximum of once per{0 months.

b. If the results 6f 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
inspectiof frequency for that group shall be increased to at least once per 28months. The
increage in inspection frequency shall apply until the subsequent inspections Satisfy the
critefia of Specification 4.19.3 .a; the interval may then be extended to a maximdq of once
pef 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.a.4

4-79
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Additional. unscheduled inservice inspections shall be performed on cach 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 safeghards. or
3. A major main steam line or feedwater line break.

After primaxy-to-secondary tube leakage (not including leaks ori#inating from tube-to-tube
sheet welds) Ig excess of the limits of Specification 3.1.6.3, spection of the affected steam
generator will b)\performed in accordance with the followind critenia: :

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

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

4.19.4 Acceptance Criteria

a.

As used n this Specification:

1 Imperfection megds an exception to the dimégsions. finish, or contour of a tube
from that requiyed by fabrication drawing or specifications. Eddy current testing
indications lgés than degraded tube criteria specifi¢d in a.3 below may be
considereg/imperfections.

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

egraded Tube means a tube containing:

(V)

(a) an inside diameter (I1.D.) IGA indication with a bobbin coil Ygdication
> 0.2 volt or 2 0.13 inches axial extent or 2 0.26 inches circum¥grential
extent, or |

(b) imperfections > 20% of the nominal wall thickness caused by degradawon.

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 tfickness. Inside

diateter IGA indications shall be repaired or reméved from service if they

exceed\yn axial extent of 0.25 inches, or a cirgimferential extent of
0.52 inchdg, or a through wall degradation ¢fdmensions of > 40% if

assigned.

7. Unserviceable dessgibes the condijifn of a tube if it leaks or contains a
defect large enough te affect itgAtructural integrity in the event of an

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

feedwater line break as spe&ified in 4.19.3.c., above.

8. Tube Inspection meafis an inspedtjon of the steam generator tube from the

bottom of the uppér tubesheet completely to the top of the lower
tubesheet, except as permitted by 4. 19\ b.2, above.

9. Inside Di¥dmeter Inter-Granular Attack (IGAMIndication means an
indicafion initiating on the inside diameter surtdge and confirmed by
dipgnostic ECT to have a volumetric morphology‘sharacteristic of IGA.

The #feam generator shall be determined OPERABLE after comigleting 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.

4.198 Reports
a. DELETED
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b. The complete results of the steam generator tube inservice inspection shall be ported

to the NRC within 90 days following completion of the inspection and repafs (main
generator breaker closure). The report shall include:

1. Number and extent of tubes inspected.

2. Ldsation and percent of wall-thickness penetrationAor each indication of an
imperfection.

3. Location, bobin coil depth estimate (if getermined), bobbin coil amplitude
(if determined). »qd axial and circumyetential extent for each inside
diameter IGA indic2sjon, and

4. [dentification of tubes repajw€d or removed from service.

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

6. An assesspént of growth of inside diameter ¥GA degradation in accordance
with thgAolumetric ID IGA management prograx contained in AmerGen
Engjrteering Report, ECR No. TM 01-00328, and

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

C. esults of steam generator tube inspections which fall into Category C-3“gquire

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 1o determine the cause of the tube degradation and
corrective measures taken to prevent recurrence in accordance with 10 CFR 50.73.

4-32
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e Surveillance Requirements for inspection of the steam generator tubes ensure that the
strigtural integrity of this portion of the RCS will be maintained.

The prodam for inservice inspection of steam generator tubes is based on modificatiop/of
Regulator\Guide 1.83, Revision 1. In-service inspection of steam generator tubing 4§ essential in
order to maimain surveillance of the conditicns of the tubes in the event that thereAs evidence of
mechanical damage or progressive degradation due to design, manufacturing eryOrs, or inservice
conditions. InserNgce inspection of steam generator tubing also provides a mgéns of
characterizing the n3ure and cause of any 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 wil}
be maintained within those chymistry limits found to result in negigible corrosion of the steam
generator tubes. If the primary O¢ secondary coolant chemistry /& not maintained within these
chemistry limits, localized corrosidg may likely result.

The extent of steam generator tube le e due to crackipf would be limited by the secondary
coolant activity, Specification 3.1.6.3.

The extent of cracking during plant operation oyl be limited by the limitation of total steam
generator tube leakage between the primary coolut system and the secondary coolant system
(primary-to-secondary leakage = 1 gpm). LegKage ¥q 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 treatqment of the primary or the
secondary coolant. However, even/Af a defect would develop in\gervice, it will be found during
scheduled inservice steam genergfor tube examinations. For tubes\with ID IGA indications,
additional conservatism is beipg applied to evaluate circumferential dgd axial dimensions for
determining final dispositiog/of the tube. For ID IGA indications throdgh wall dimension will
continue to be assigned tgAhose indications where amplitude response pelpits measuring through
wall dimension. Steam/generator tube inspections of operating plants have ¥emonstrated the
capability to reliably detect degradation that has penetrated 20% of the originaltube wall

thickness.

Removal fromAervice by plugging, or repair by kinetic expansion, sleeving, or other Ygethods,
will be requjred for degradation equal to or in excess of 40% of the tube nominal wall thickness.
Tubes wit)( 1.D. initiated intergranular degradation may remain in service without % T.W.\jzing |
if the dedradation 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 Wwigh the results from past outages meets the requirements of AmerGen Engineegnfg

Report, ECR\No. TM 01-00328) and by successful in-situ pressure testing of a sapyfle of these
degraded tubes t3“eyaluate their accident leakage potential when in-situ pressur€ tests are

performed.

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

to NRC review and approval.

Whenever the results of any steam gengedtor tubing insePwge inspection fall into Category C-3 on
the first sample inspection (See Tgbte 4.19.2), these results witkge reported to NRC pursuant to
the requirements of Specificatidn 4.19.5.c. Such cases will be condxdgred by the NRC on a case-
by-case basis and may resdlt in a requirement for analysis, laboratory eRaginations, tests,
additional eddy curgenft inspection, and revision of the Technical Specificati if necessary.

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

4-83a
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The Inservice Inspectigh may be limited Lo one\gtean generator on a

TABLE 4.19-1
MINIMUM WUIMBER OF BTZAM GERERATORS 10 EE
INSPECTED DURING INSERVICE INSPECTION

Pre%e Inspection )4!

No. of Stk{ Generators per Unit // T™wo
First Inservic\{nspection ' / T™vo

_{ SBecona & SubsequeNervice Ins::e?:és ) One?

_ rotating schedule coni:assinc 6% of the tubes in bhat steam generator

if the results 6f the first and sudbsequent 1r;spect1cﬁs dicate that doth
steanm gen ators are performing in a like ‘nanner. Jote tha der some
cire ances, the opereting conditions in one steam generator be found
t more severe than those in the other stean generator. Under su

circumstances the sample sequence shall be modified to inspect the most

severe conditions.

Mneniment No. " ¥1/
(12-22-78) . v.50
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cation to NRC
pursuant to

tubes. Provide
notification to NRC
pursuant to T10CFR50.7
b.2.1 and submit a . |
report pursuant to
10CFR50.73.a.2.11.

TABLE 4.19-2
STEAM GENERATION TUBE INSPECTION(2)

| T 1 ' |
% 1S € INSPECTION | : 2ND SAMPLE INSPECTION : : 3RD "SAMPLE INSPECTION |

| i
: Sample Size Action Required : :—ﬁesu‘lt ] Action Required { = ResuTt T AciAon Required =

T

IA minimum of | C-1 N None T N/A I | N/A N/A |
IS Tu?ﬁ per |~ C-2 | T None |1 | N/ |
IS.6. | | def | {7 T-Z T Plug or repair I - | ~ None |
| | | and in b} | defective tubes and | | |
| | | additiona | i | inspect additlonal‘:EI}’+/, C-2 | Plug or repair |
| | | tubes in thi I | tubes in this S.G. 1 | defective tubes. |
| | | S.G. | [ Perform action f | [ Perform action |
| | | | c-3 | c-3 resulty%s(t I 1 C-3 | for C-3 result |
| | | 1 | sample, } | | of first sample. |
| |~ C-3 | Inspect all |1 | 1 T |
| | | tubes in this | | S. | /le I 77 S N/A |
| | | S.G., plugor | | C I | |
| | | repair defect- | |Other (I | |
} | | ive tubes and | | §S. Il NA ) N/A |
| | | inspect 2S tubes| | C I ] |
1 [ | in other S.G. | | tubes 1n | | | {
] ) | Provide notifi- |} | plugor | | N/A | N/A |
| | | | I | |
| | | I ] |
| i | (I | |
I | | | | {
| | | | |
| | | I |
| | | | |

e - — —— ——— —— ) g

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

number of steam

or tubes inspected pursuant to 4.19.2.a.4: No action is required for C-1 results.
results in one or both steam generators plug or repair defective tubes. For C-3 resu
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.i 1
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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 Requirements (SR):

Each steam generator shall be determined to have tube integrity 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. The SG heat removal function is
addressed by TS Section 3.4.

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.1 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).

LCOTS3.1.1.2a

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. A portion of the parent tube length has been
4-78
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BASES

LCO (continued) removed from service in the sleeved tubes, so examination requirements
for sleeved and unsleeved tubing lengths are described in the
Specification.

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 fower 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 lil,
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
4-79
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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 the
sum of the primary to secondary leakage from both 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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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 énd 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

4-81
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SURVEILLANCE REQUIREMENTS (continued)

ISpecifies the inspection methods to be used to find potential degradation.

Inspection methods are a function of degradation morphology, 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, 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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Steam generator tube repairs are described in TS Section 6.19.f. All in-
service tubes were repaired by kinetic expansion in the early 1980’s, and
approximately 250 tubes in each SG were sleeved in the early 1990’s.
Installation of additional kinetic expansions, sleeves, or other type of tube
repair requires prior NRC approval. ECR 02-01121 prescribes
examination requirements and flaw dispositioning criteria for the kinetic
expansions and sleeves. NRC approval of ECR 02-01121 was provided
under Reference 7.

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.

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”.
U.S.N.R.C. Letter, “Three Mile Island Nuclear Station, Unit 1 — Steam Generator Tube
Kinetic Expansion Inspection and Repair Criteria (TAC No.MC7001)”, November 8, 2005.

4-83

(Pages 4-84 through 4-85 deleted)

7of 7



g

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 specitied in the COLR.
(2) TR-078-A, “TMI-1 Transient Anaiyses 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 shail 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 revisibns 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.

6.1, 6 STEAM GENERATOR TUBE |NSPECTION AEFLeR T

INSERT™
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INSERT TO TS PAGE 6-19

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 or repaired to date,

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

The effective plugging percentage for ail piugging and tube repairs in each SG,
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.

The number and percentage of inservice tubes repaired by each method existing in
the SGs.
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b. Licensees may make changes to Bases without prior NRC approval provuded
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).

G.[9  STEAM GENERATOR (S&) fAoaRAM

INSERT
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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 resuits 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 volume or rate for any design basis accident, other than a SG tube
rupture, shall not exceed the leakage volume or rate in the accident analysis in
terms of total leakage volume or rate for all SGs and leakage volume or rate for an
individual SG. Leakage from all sources excluding the leakage attributed to the
degradation described in TS Section 6.19.c.1.b is also not to exceed 1 gpm per SG.

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

Provisions for SG tube repair criteria.

1. The non-sleeved regions of 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.

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

a. Volumetric Inside Diameter (ID) Inter-Granular Attack (IGA) indications may be
dispositioned in accordance with ECR No. TM 01-00328. (ECR No. TM 01-
00328 is not applicable to tube sleeves nor the parent tubing spanned by the
sleeves.) ID IGA indication means an indication initiating on the inside diameter
surface and confirmed by diagnostic ECT to have a volumetric morphology
characteristic of IGA. ID IGA indications shall be 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 2 40% if assigned.

b. Upper tubesheet kinetic expansion indications may be dispositioned in
accordance with ECR No. TM 02-01121, Rev. 2.

2. Tubes found by inservice inspection to contain a flaw in a sleeve, or in a sleeve’s
parent tube adjacent to the sleeve between the lower sleeve end and the top of the
middle sleeve roll, shall be “plugged-on-detection.”

3. Sleeved tubes found by inservice inspection to contain any of the following attributes in
the parent tubing adjacent to the sleeve upper tubesheet roll expansion shall be
removed from service:

a) The parent tubing is not present.

b) There is a change in the number of indications present.

¢) There is a change in the orientation/morphology of the indications.

d) There is a significant change in the circumferential extents of the
circumferential and volumetric flaws.

e) There is a significant change in the axial extents of the axial and volumetric
flaws.

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 tubes repaired by sleeving, the portion of the parent tube between the top of
the middle sleeve roll to the bottom of the uppermost sleeve roll (upper tubesheet roll) is
not an area requiring inspection. In addition to meeting the requirements of d.1, d.2, d.3,
d.4, and d.5 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
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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 pulied 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 using inspection methods and probes in accordance with
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.

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 using inspection methods and probes in accordance
with 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.

TMI-1’s kinetic expansion repairs installed in the 1980’s, and without flaws exceeding the
criteria of 6.19.c.1.b, may remain in service subject to the requirements of TS Sections
3.1.1.2,4.19, and 6.19.

TMI-1’s 80” Inconel-690 rolled sleeves installed in 1991 and 1993, and without flaws
exceeding the repair criteria of 6.19.¢.2 or 6.19.¢.3, may remain in service subject to the
requirements of TS Sections 3.1.1.2, 4.19, and 6.19.

Installation of new repair methods, additional kinetic expansions, or additional sleeves,
requires prior NRC approval.

NOTE: Refer to Section 6.9.6 for reporting requirements for periodic SG tube inspections.
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SUMMARY OF AMERGEN COMMITMENTS
The following table identifies regulatory commitments made in this document by AmerGen. (Any other

actions discussed in the submittal represent intended or planned actions by AmerGen. They are
described to the NRC for the NRC's information and are not regulatory commitments.)

COMMITMENT TYPE
COMMITMENT COMMITTED DATE | one-TivE
OR “OUTAGE” P
ACTION ROGRAMMATIC
(Yes/No) (Yes/No)
The TMI Unit 1 Updated Final Safety
Analysis Report (UFSAR) will be UFSAR Update 19 Yes No

revised in the next required periodic Spring 2008
update to identify that the technical
basis for the adequacy of the original
steam generator tube sleeve
installation will be submitted to the
NRC if the existing TMI Unit 1 steam
generators are not replaced in the
1R 18 refueling outage (currently
planned for Fall 2009).




