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3.4.5 Each steam generator shall be OPERABLE.
APPLICABILITY: MODES 1, 2, 3 and 4.

ACTION:

With one or more steam generators inoperable, restore the inoperable steam
generator(s) to OPERABLE status prior to increasing T above 200°F,

SURVEILLANCE REQUIREMENTS

4.4.5.0 Each steam generator shall be demonstrated OPERABLE by performance of
the following augmented inservice inspection program and the requirements of
Specification 4.0.5.

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

4.4.5.2 Steam Generator Tube* Sample Selection and Inspection - The steam
generator tube minimum sampie size, inspection result classification, and the
corresponding action required shall be as specified in Table 4.4-2. The
inservice inspection of steam generator tubes shall be performed at the fre-
guencies specified in Specification 4.4.5.3 and the inspected tubes shall be
verified acceptable per the acceptance criteria of Specification 4.4.5.4. When
applying the expectations of 4.4.5.2.a through 4.4.5.2.c, previous defects or
imperfections in the area repaired by the sleeve are not considered an area
requiring reinspection. The tubes selected for each inservice inspection shall
include at least 3% of the total number of tubes in all steam generators; the
tubes selected for these inspections shall be selected on a random basis
except:

a. Where experience in similar plants with similar water chemistry
indicates critical areas to be inspected, then at least 50% of the
tubes inspected shall be from these critical areas;

b. The first sample of tubes selected for each inservice inspection

(subsequent to the preservice inspection) of each steam generator
shall include:

*When referring to a steam generator tube, the sleeve shall be considered a
part of the tube if the tube has been repaired per Specification 4.4.5.4.a.10.
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SURVEILLANCE REQUIREMENTS (Continued)

1) A11 tubes that previously had detectable tube wall penetrations
greater than 20% that have not been plugged or sleeved in the
affected area, and all tubes that previously had detectable sleeve
wall penetrations that have not been plugged,

2) Tubes in those areas where experience has indicated potential
probliems,

3) At Teast 3% of the total number of sleeved tubes in all four steam
generators or all of the sleeved tubes in the generator chosen for
the inspection program, whichever is less. These inspections will
include both the tube and the sleeve, -and-

4) A tube inspection (pursuant to Specification 4.4.5 4a.8) shall be
performed on each selected tube. If any selected tube does not
permit the passage cf the eddy current probe for a tube inspection,
this shall be recorded and an adjacent tube shal) be selected and
subjected to a tube inspection, and

e o

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

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

2) The inspections include those portions of the tubes where
imperfections were previously found.

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

ategor n ion ]

C-1 Less than 5% of the total tubes inspected are
degraded tubes and none of the inspected tubes
are defective.

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

-3 More than 10% of the total tubes inspected are
degraded tubes or more than 1% of the inspected
tubes are defective,

Note: In all inspections, previously degraded tubes or sleeves
must exhibit significant (greater than 10% of wall
thickness) further wall penetrations to be included
in the above percentage calculations.
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5) In addition to the sample selection required in 1 - 4 above, all tubes
which remain in service due to the application of the F* criteria will be
inspected in the tubesheet region.



REACTOR COOLANT SYSTEM

SURVEILLANCE REQUIREMENTS (Continued)

4.4.5 3 lInspection fFreguencies - The above required inservice inspections of
steam generator tubes shall be performed at the following frequencies:

8. The first inservice inspection shall be performed after 6 Effective
Full Power Months but within 24 calendar months of initial criticality.
Subsequent inservice inspections shall be performed at intervals of
not less than 12 nor more than 24 calendar months after the previous
inspection. If two consecutive inspections, not including the pre-
service inspection, result in all inspection results falling into the
C=1 category or if two consecutive inspections demonstrate that pre-
viously observed degradation has not continued and no additional
degradation has occurred, the inspection interval may be extended
to a maximum of once per 40 months;

b. If the results of the inservice inspection of a steam generator
conducted in accordance with Table 4.4-2 at 40-month intervals fall
in Category (-3, the inspection frequency shal) be increased to at
least once per 20 months. The increase in inspection frequency
shall apply until the subsequent inspections satisfy the criteria of
Specification 4.4.5 3a,;, the interval may then be extended to a
maximum of once per 40 months, and

2. Additional, unscheduled inservice inspections shall be performed on
each steam generator in accordance with the first sample inspection
specified in Table 4.4-2 during the shutdown subsequent tc any of
the following conditions:

1) Reactor-to-secondary tube leaks (not including leaks originating
from tube-to~tube sheet welds) in excess of the limits of
Specification 3.4.6.2¢c., or

2) A seismic occurrence greater than the Operating Basis Earthguake,
or

3) A Condition IV loss-of-coolant accident requiring actuation of
the Engineered Safety Features, or

4) A Condition IV main steam line or feedwater line break.
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SURVEILLANCE REQUIREMENTS (Continued)

4.4.5 4 Acceptance Criteria

a. As used in this specification:

1)

2)

g)

Imperfection means an exception to the dimensions, finish or
contour of a tube or sleeve from that required by fabrication
drawings or specifications. Eddy-current testing indications
below 20% of the nominal tube or sleeve wall thickness, if
detectable, may be considered as imperfections;

Degradation means a service-induced cracking, wastage, wear or
general corrosion occurring on either inside or outside of a
tube or sleeve;

Degraded Tube means a tube or sieeve containing unrepaired
imperfections greater than or equal to 20% of the nominal tube
or sleeve wall thickness caused by degradation;

% Degradation means the percentage of the tube or sleeve wall
thickness affected or removed by degradation;

Defect means an imperfection of such severity that it exceeds
the plugging or repair 1imit., A tube or sleeve containing an
unrepaired defect is defective;

Plugging or Repair Limit means the imperfection depth at or
beyond which the tube shall be removed from service by plugging
or repaired by sleeving in the affected area. The plugging or
repair limit i erfectxon ual to 40% of the nominal
wall thuckneséiﬁ? -

e e S 2™
Unserviceable describes the condition of a tube if it leaks or
contains a defect large enough to affect its structural integ-
rity in the event of an Operating Basis Earthquake, a loss-of-
coolant accident, or a steam line or feedwater line break as
specified in 4.4.5.3c., above;

Tube Inspection means an inspection of the steam generator tube
from the point of entry (hot leqg side) completely around the
U-bend to the top support of the cold leg. For a tube that has
been repaired by sleeving, the tube inspection shall include the
sleeved portion of the tube, and
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For Unit 1, this definition does not apply to defects in the tubesheet
that meet the criteria for an F* tube;



Preservice Inspection means an inspection of the full length of

each tube in each steam generator performed by eddy current
techniques prior to service to establish a baseline condition
of the tubing. This inspection shall be performed prior to
initial POWER OPERATION using the equipment and techniques
expected to be used during subsequent inservice inspections.

10) Jube Repair refers to a process that reestablishes tube
serviceability. Acceptable tube repairs will be performed by
the following processes:

a) Laser welded sleeving as described by Westinghouse report
WCAP-13698, Rev. 1, or

b) Kinetic welded sleeving as described by Babcock & Wilcox
Topical Report BAW-2045PA, Rev. 1.

Tube repair includes the removal of plugs that were previously
installed as a corrective or preventative measure. A tube
inspection per 4.4.5.4.2.8 is required prior to returning
'J ) previously plugged tubes to service.
INFE >
b

The steam generator shal!l be determined OPERABLE after completing

CZ ' the corresponding actions (plug or repair in the affected area all
tubes exceeding the plugging or repair limit) required by
Table 4.4-2.

4.4.5.5 Reports

a. Within 15 days following the completion of each inservice inspection
of steam generator tubes, the number of tubes plugged or repaired in
each steam generator shall be reported to the Commission in a Special
Report pursuant to Specification 6.9.2;

b. The complete results of the steam generator tube inservice inspection
shall be submitted to the Commission in a Special Report pursuant to
Specification ©.9.2 within 12 months following the completion of the
inspection. This Special Report shall include:

1) Number and extent of tubes inspected,

2) Location and percent of wall-thickness penetration for each
indication of an imperfection, and

3) Identification of tubes plugged or repaired.

¢. Result: of steam generator tube inspections which fall into Category
(-3 sha,1 be reported in a Special Report to the Commission pursuant
to Specification 6.9.2 within 30 days and prior to resumption of
plant operation. This report shall provide a description of investi-
gations conducted to determine cause of the tube degradation and
corrective measures taken to prevent recurrence.

jllju)/ S
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11)

12)

INSERT D

d.

F* Distance is the distance into the tubesheet from the secondary
face of the tubesheet or the top of the last hardroll, whichever is
further into the tubesheet, that has been determined to be 1.7 inches.

F* Tube is a Unit 1 SG tube that contains a defect below the F*

distance and contains sound expanded tubing within the F* distance.
Defects contained in an F* tube are not dependant on flaw geometry.

The results of inspections of F* Tubes shall be reported to the
Commission prior to the resumption of plant operation. The report
shall include:

1) ldentification of F* Tubes, and

2) Location and size of the degradation.



TABLE 4.4-1
MINIMUM NUMBER OF STEAM GENERATORS TO BE

INSPECTED DURING INSERVICE INSPECTION

Preservice Inspection Yes
No. of Steam Generators per Unit Four
First Inservice Inspection Two
Second & Subsequent Inservice Inspections One1
TABLE NOTATION
: i The inservice inspection may be limited tuv one steam generator on a

rotating schedule encompassing 3 N % of the tubes (where N is the
number of steam generators in the plant) if the results of the first
or previous inspections indicate that all steam generators are
performing in a like manner. Note that under some circumstances, the
operating conditions in one or more steam generators may be found to

be mere severe than those in other steam generators.

Under such

circumstances the sample sequence shall be modified to inspect the
most severe conditions. Each of the other two steam generators not
inspected during the first inservice inspections shall be inspected
during the second and third inspections. The fourth and subsequent
inspections shall follow the instructions described above.
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1ST SAMPLE INSPECTION

TABLE4.4.2

STEAM GENERATOR TUBE INSPECTION

2ND SAMPLE INSPECTION

3RD SAMPLE INSPECTION

Sampile Size Resuit Action Required Result Action Required Result Action Required
A mininum of Cc-1 None N.A. N.A. N.A. N.A.
S Tube
S. G i g Cc-2 Plug or repair cC None N.A. N.A.
o defective tubes and | . e
inspect additional | c-2 :‘e‘;g ": 'e':zge C1 None
2S tubes in this WO o
S G and inspect c-2 Plug or repair
e additional 4S defective tubes
tubes in this S. G. c.3 R R
C-3 result of first
sample
c-3 Perform action for | N.A. NA.
C-3 result of first |
‘ sample
C-3 | inspect all tubes in || AN other None N.A. NA.
thisS. G..plvaor || S. G.s are
repair defective c1
tubes and inspect !
2S tubes in each { Some S. G.s | Perform action for N.A. N.A.
other S. G. i C-2 but no C-2 result of
additional second sample
Notification to NRC || S. G. are C-3
‘;‘;’;“7‘;"(;;2, ¢ 10 || Additional | inspect al tubes N.A NA.
PN Sune 55 o | .G.isC-3 |ineachS. G. and
plug or repair
defective tubes.
Notification to
NRC pursuant to
§50.72(bN2) of
10 CFR Part 50
N N Where N is the number of steam generators in the unit, and n is the number of steam
- ok n qenerators inspected during an inspection



. REACTOR COOLANT SYSTEM
BASES

3/4.4.5 STEAM GENERATORS

The Surveillance Requirements for inspection of the steam generator tubes
ensure that the structural integrity of this portion of the RCS will be main-
tained. The program for inservice inspection of steam generator tubes is
based on a modification of Regulatory Guide 1.B3, Revision 1. Inservice
inspection of steam generator tubing is essential in order to maintain surveil-
lance of the conditions of the tubes in the event that there is evidence of
mechanical damage or progressive degradation due to design, manufacturing
errors, or inservice conditions that lead to corrosion. Inservice inspection
of steam generator tubing also provides a means of characterizing the nature
and cause of any tube degradation so that corrective measures can be taken.

The plant is expected to be operated in a manner such that the secondary
coolant will be maintained within those chemistry limits found to result in
negligible corrosion of the steam generator tubes. If the secondary coolant
chemistry is not maintained within these 1imits, Jocalized corrosion may
likely result in stress corrosion cracking. The extent of cracking during
Qlant operation would be Timited by the 1imitation of steam generator tube

eakage between the Reactor Coolant System and the Secondary Coolant System
(reactor-to-secondary leakage = 500 gallons per day per steam generator).
Cracks having a reactor-to-secondary leakage less than this iimit during
operation will have an adeguate margin of safety to withstand the loads imposed
during normal operation and by postulated accidents. Operating plants have
demonstrated that reactor-to-secondary leakage of 500 gallons per day per
steam generator can readily be detected by radiation monitors of steam
generator blowdown. Leakage in excess of this limit will require plant
shutdown and an unscheduled inspectiun, during which the leaking tubes will be
located and plugged or repaired by sleevin?. The technical bases for sleeving
are described in Westinghouse report WCAP-13698 Rev. ] and Babcock & Wilcox
Topical Report BAW-2045PA Rev, 1.

Wastage-type defects are unlikely with proger chemistry treatment of the
secondary coolant. However, even if a defect should develog in service, it
will be found during scheduled inservice steam generator tube examinations.
Plugoing or sleeving will be required for all tubes with imperfections
exceeding the plugging or repair limit of 40% of the tube nomina) wall

fudine. THICKNESS ¥ If a sleeved tube is found to contain a through wall penetration in
€xcluding the sleeve of equal to or greater than 40% of the nominal wall thickness. the
akl;né.a%'1Ube must be plugged. The 40% plugging 1imit for the sleeve is derived from
“Reg. Guide 1.12] analysis and utilizes a 20% allowance for eddy current
£ M uncertainty and additional degradation ?rowth. Inservice inspection of sleeves
meer AL §< required to ensure RCS integrity. Sleeve inspection techniques are
J,/;fé_}; described in Westinghouse Report WCAP-13698 Rev. 1 and Babcock & Wilcox Topical
AP AT Report BAW-2045PA Rev. 1. Steam Generator tube and sleeve inspections have
;54'7“5, demonstrated the capability to reliably detect degradation that has penetrated
“Ex3. 20% of the Rressure retaining portions of the tube or sleeve wall thickness.
Commonwealth Edison will validate the adequacy of any system that is used for
periodic inservice inspection of the sleeves and, as deemed appropriate, will
upgradeitgsting methods as better methods are developed and validated for
commercial use.

y E Whenever the results of any steam ?enerator tubing inservice inspection
Tuseyr fall into Cate?ory (-3, these results will be reported to the Commission ﬁur-
o suant to Specification 6.9.2 ﬂrior to resumption of plant operation. Suc
e cases will be considered by the Commission on a case-by-case basis and may
result in & requirement for analysis, laboratory examinations, tests,
additional eddy-current inspection, and revision of the Technica)
Specifications, if necessary.
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Plugging or repair is not required for tubes with any type of
degradation within the tubesheet area and below the F* distance with
no degradation within the F* distance. The F* Criteria is based on
Babcock & Wilcox Nuclear Technologies (BWNT) Topical Report
BAW-10198 P, Revision 1.

F* tubes meet the structural integrity requirements with appropriate
margins for safety as specified in Regulatory Guide 1.121 and the
ASME Boiler and Pressure Vessel Code, Section lll, Subsection NB
and Division | Appendices, for normal operating and faulted
conditions.
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3.4.5 Each steam generator shall be OPERABLE.

PRLICABILITY: MODES 1, 2, 3 and 4.
ALTION:

With one or more steam 2cnorators inoperable, restore the inoperable steam
generator(s) to OPERABLE status prior to increasing T above 200°F.

SURVEILLANCE REQUIREMENTS

4.4.5.0 tach steam generator shall be demonstrated OPERABLE by performance of
the following augmented inservice inspection program and the requirements of
Specification 4.0.5.

$ 257 Sise Gemorator Sample Selection and Inspection - Each steam generator
snall be cetermined OPERABLE during shutdown by selecting and inspecting at
least the minimum number of steam generators specified in Table 4.4-1.

4.4.5.2 mmﬁmzﬂmlu?ﬁ_hmmmuum%uﬁn - The steam
generator tube minimum sample size, inspaction result classification, and the

corresponding action required shall be as specified in Table 4.4-2. The
inservice inspection of steam generator tubes shall be performed at the fre-
quencies specified in Specificatfon 4.4.5.3 and the inspected tubes shall be
verified acceptable per the acceptance criteria of Specification 4.4.5.4. When
applying the expectations of 4.4.5.2.2 through 4.4.5.2.¢c, previous defects or
imperfections in the area repaired by the sleeve are not considered an area
requiring reinspection. The tubes selected for each inservice inspection shall
include at least 3% of the total number of tubes in all steam generators; the
tubas selected for these inspections shall be selected on a random basis
exgept:

. Where experience in similar plants with similar water chemistry
indicates critical areas to be inspected, then at least 50% of the
tubes inspected shall be from these critical areas;

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

*when referring to a steam generator tube, the sleeve shall be considered a
part of the tube if the tube has been repaired per Specification 4.4.5.4.3.10,
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1) A1l tubes that previously had detectable tube wall penetrations
greater than 20% that have not been plugged or sleeved in the
affected area, and 211 tubes that previously had detectable sleeve
wall penetrations that have not been plugged,

2) Tubes in those areas where experience has indicated potential
problems,

3) At Teast 3% of the total number of sleeved tubes in all four steam
generators or all of the sleeved tubes in the generator chosen for
the inspection program, whichaver is less. These inspections will
incli e both the tube and the sleeve, snd

4) A tube inspection (pursuant to Specification 4.4.5.4a.8B) shall be
performed on each selected tube. If any selected tube does not
permit the passage of the eddy current probe for a tube inspection,
this shall be recorded and an adjacent tube shall be selected and
subjected to a tube inspection, and

The tdbes selected as the second and third samples (1f required by Table
4.4-2) during each inservice inspection may be subjected to a partial tube
inspection provided:

1) The tubes selected for these samples inciude the tubes from those
areas of the tube sheet array where tubes with imperfections were
previously found, and

The inspections include those portions of the tubes where
imperfections were previously found.

For Unit 1 Cycle 3, implementation of the tube support plate interim
plugging criteria 1imit requires 2 100% bobbin coil probe inspection for
all hot leg tube support plate intersections and all cold leg
intersections down to the lowest cold leg tube support plate with outer
diameter stress corrosion cracking (ODSCC) indications. An inspection
using a rotating pancake coil (RPL) probe is required in order to show
OPERABILITY of tubes with flaw-1ike bobbin coil signal amplitudes greater
than 1.0 volt but less than or equal to 2.7 volts. For tubas that will be
administratively plugged or repaired, no RPL inspection is required. The
RPC recults are to be evaluated to establish t/i* “he principal
indications can be characterized as 0DSCC.

The results of each sample inspection shall be classified into one =i the
following three categories: : :

Category Inspection Resylts
C-1 Less than 5% of the tota) tubes inspected are

degraded tubes and none of the inspected tubes
are defective.
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ATTACHMENT 6
Babcock & Wilcox Nuclear Technologies
W-D4 F* QUALIFICATION REPORT
BAW-10196

NON-PROPRIETARY
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155 Mill Fudge Hoad
Lynchburg, VA 24502-4341
Teleptone. 804-832-370()
Teecapy 804 -A32 06U

April 4, 1994
SGBM 943299

Mr. J.R. Smuth

Commonwealth Edison Company
Byron Nuclear Station

4450 N. German Church Road
Byron, 1L 61010

Subject: F* Non-Proprictary Information
Dear Jay:

This letter provides BWNT concurrence for Commonwealth Edison Co. to utlize the 1.7 inch F*
length, as delincated in BWNT topical reports BAW-10196P-01 and BAW-10197P 01, as non-
proprietary information in preparing technical specification change documentation for NRC review
as well as any similar associated documentation. In addition, Figure 1.1 of BWNT non-proprictary
topical report BAW-10196-00 is in fact non-proprictary and therefore can be treated as such
regardless of the header which indicates the contrary.

Very truly v,

F’1. Levandoski
Senior Product Manager

slo:fj1 4213

ce. D E. St.Clair
G.D. Contrady



