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3/4.4 REACTOR COOLANT SYSTEM
3/4.4.5 STEAM GENERATORS

LIMITING CONDITION FOR OPERATION

3.4.5 Each steam generator shall be OPERABLE.

APPLICABILITY: MODES 1, 2, 3 and 4.

QQILQH: With one or more steam generators inoperable, restore the
noperable 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 n_Generator Sampl lection and In ion - Each steam
generator shall be determined OPERABLE during shutdown by selecting and
inspecting at least the minimum number of steam generatcrs specified in
Table 4.4-1.

4.4.5.2 nerator Tube Sampl ion - The steam
generator tube minimum sample 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
frequencies 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., 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:

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

1. A1l nonplugged tubes that previously had detectable wall
penetrations (> 20%), and
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3/4.4 €00 SY
SURVEILLANCE REQUIREMENTS (Continued)

4.4.5.4 Acceptance Criteria
a. As used in this Specification:

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

Qggraggt1$n means a service-induced cracking, wastage, wear
or general corrosion occurring on either inside or outside of
a tube.

Degraded Tube means a tube containing imperfections > 20% of
the nominal wall thickness caused by degradation.

5 gegradation means the percentage of the tube wall thickness
affected or removed by degradation.

Defect means‘an imperfection of such severity that it exceeds
the plugging¥limit. A tube containing a defect is defective.
Any tube which does not permit the passage of the eddy-
current inspection probe shall be deemed a defective tube.

means the imperfection depth

ecause it may

of the nominal tube wall thickness.

Unserviceable describes the condition of a tube if it leaks
or contains a defect large enough to affect its structural

integrity in the event of an Operating Basis Earthquake, a

loss-of-coolant accident, or a steam line or feedwater line
break as specified in 4.4.5.3.c, above.

Tube éngpegtion means an inspection of the steam generator
tube from the point of entry (hot leg side) completely around
the U-bend to the top support of the cold leg.

2 Q VLY Y

—
b. The steam generator shall be determined OPERABLE after completing
the corresponding actions (plugeall tubes exceeding the plugging
f required by

limit and all tubes containing/through-wall cracks
Table 4.4-2.
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3/4.4 REACTOR COOLANT SYSTEM
SURVEILLANCE REQUIREMENTS (Continued)

a. Following each inservice/inspection of steam generator tubes, tne
number of tubes pluggedPin each steam generator shall be reported
to the Commission within 15 days pursuant to Specification 6.9.2.

b. The complete results of the steam generator tube inservice
inspection shall be included in the Annual Operating Report for
the perfod in which this inspection was completed (pursuant to
Specification 6.9.1.5.b). This report shall include:

1. Number and extent of tubes inspected.

2. Location and percent of wall-thickness penetration for each

indication of an imperfection.
3. Identification of tubes plugged or ferrd

c. Results of steam generator tube inspections which fall into
Category C-3 require verbal notification of the NRC Regional
Administrator by telephone within 24 hours prior to resumption of
plant operation. The written followup of this report shall
provide a description of investigations conducted to determine
cause of the tube degradation and corrective measures taken to
prevent recurrence and shall be submitted within the next 30 days
pursuant to Specification 6.9.2.
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TABLE 4.4-2
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$=3 "‘ Where N is the number of steam generators in the unit, and n is the number of steam generators
inspected during an inspection
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3/4.4 REACTOR CCOLANT SYSTEM
BASES

adeguate structural margins against burst during all normal operating,
transient, and accident conditions until the end of the fuel cycle. This
evaluation would include the following elements:

1. An assessment of the flaws found during the previous inspections.

2. An assessment of the structural margins relative to the criteria of
Regulatory Guide 1.121, "Bases for Plugging Degraded PWR Steam
Generator Tubes,® that can be expected before the end of the fuel
cycle or 30 months, whichever comes first.

3. An update of the assessment model, as appropriate, based on
comparison of the predicted results of the steam generator tube
integrity assessment with actual inspection results from previous
inspections.

The plant is expected to be operated in a manner such that the secondary
coolant will be maintained within those chemistry 1imits found to result in
negligible corrosion of the steam generator tubes. If the secondary
coolant chemistry is not maintained within these limits, localized
corrosion may likely result in stress corrosion cracking. The extent of
cracking during plant operation would be limited by the 1imitation of steam
generator tube leakage between the Primary Coolant System and the Secondary
Coolant System (primary-to-secondary leakage = 1 gallon per minute, total).
Cracks having a primary-to-secondary leakage less than this 1imit during
operation vill have an adequate margin of safety to withstand the loads
imposed during normal operation and by postulated accidents. Operating
plants have demonstrated that primery-to-secondary leakage of 1 gallon
erminute can readily be detected by radiation monitors of steam generator
lowdown. Leakage in excess of this 1imit will require plant shutdown and
an unscheduled inspection, d g which the leaking tubes will be located
and pluggﬁs.
Wastage-type defects are unlTkely with proper chemistry treatment of the
secondary coolant. However, even if a defect should develop in service, it
will be found during scheduled inservice steam generator tube examinations.
Pluggingewill be required for all tubes with imperfections exceeding the
1imit of 40% of thegtube nominal wall thickness. pSteam ¥enerator
tube Tnspections of operating plants have demonstrated the|capability to

: reliably detect degradation/that has penetrated 20% of the original tube
or war wall thickness. ¢

ires

or re

henever the result¥ oT &ny steam generator tubing inser inspection
fall into Category C-3, these results will be promptly reported to the
Commission pursuant to Specifications 6.9.2 prior the resumption of plant
operation. Such cases will be considered by the Commission on a case-by-
case basis and may result in a requirement for analysis, laboratory
examinations, tests, additional eddy-current inspection, and revision of
the Technical Specifications, if necessary.
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Insert A:

Insert B:

Insert C:

Insert D:

Insert E:

When applying the exceptions of 4.4.5 2 a through 4 452 ¢, previous defects or
imperfections in the area repaired by sleeving are not considered an area requiring
reinspection.

1. Tubing or Tube means that portion of the tube or sleeve which forms the
primary system to secondary system pressure boundary

Plugging or Repair Limit means the inva:.. .. - " at or beyond which the
tube shall be removed from service by piuging, or repaired by sleeving in the
affected area because it may become unserviceable prior to the next inspection.
The plugging or repair limit imperfection depths are specified in percentage of
nominal wall thickness as follows:

a. original tube wall ... 40%
b. Westinghouse laser welded sleeve wall ... 40%
¢. ABP' ombustion Engineering Leak Tight sleeve wall ... 40%

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

I Westinghouse Laser Welded Sleeving as described in a
Westinghouse technical report currently approved by the NRC,
subject to the limitations and restrictions as noted by the NRC staff,
or

IL ABB Combustion Engineering Leak Tight Sleeving as described in
an ABB Combustion Engineering technical report currently
approved by the NRC, subject to the limitations and restrictions as
noted by the NRC staff

Tube repair includes the removal of plugs that were previously installed as a
corrective or preventive measure. A tube inspection per 44.54.a9 is required
prior to returning previously plugged tubes to service.

Defective tubes may be repaired by a Westinghouse Laser Welded Sleeve or an
ABB C- mbustion Engineering Leak Tight Sleeve. The technical bases for sleeving
repair are described in the current Westinghouse and ABB Combustion
Engineering technical reports.



Insert F:

Insert G

If a tube contains a Westinghouse Laser Welded Sleeve with imperfection
exceeding 40% of nominal wall thickness, or an ABB Combustion Engineering
Leak Tight Sleeve with imperfection exceeding 40% of nominal wall thickress, it
must be plugged. The basis for the sleeve plugging limit is based on Regu atory
Guide 1.121 analyses, and is described in the Westinghouse and ABB Combustion
Engineering sleeving technical reports mentioned above.

Repaired tubes are also included in the inservice tube inspection program.
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3/4.4 REACTOR COOLANT SYSTEM
3/4.4.5 STEAM GENERATORS

LIMITING CONDITION FOR OPERATION

3.4.5 Each steam generator shall be OPERABLE.

APPLICABILITY: MODES 1, 2, 3 and 4.

QQILQ!: With one or more steam aenerators inoperabie, restore the
noperable 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 e nerator Sample Selection and Inspection - Each steam
generator s a‘i be determined OPERABLE during shutdown by selecting and
1nsgect1nq at least the minimum number of steam generators specified in
Table 4.4-1.

4.4,5.2 §tg§m Generator Tube Sample Selection and %nspec;ion - The steam
generator tube minimum sample size, inspection result c assification, 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
frequencies specified in Specification 4.4.5.3 and the inspected tubes
shall be verified acceptable per the acceptance criteria of Specification
4.4.5.4.24 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 inservice inspection (subsequent to the preservice
inspection) of each steam generator shall include:

1. A1l nonplugged tubes that previously had detectable wall
penetrations (>20%), and
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3/4.4 REACTOR COOLANT SYSTEM
SURVEILLANCE REQUIREMENTS (Cont{nued)

4.4,5.4 Acceptance Criteria .
a. As used in this Specification:

Imperfection means an exception to the dimensions, finish or
contour of a tube from that required by fabrication drawings
or specifications. Eddy-current testing indications below
20% of the nominal tube wal)l 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.

Degraded Tube means a tube containing imperfections > 20% of
the nominal wall thickness caused by degradation.

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

or repary

Defect mean;lan imperfection of such severity that it exceeds
the pluggingflimit. A tube containing a defect is defective.
Any tube which does not permit the passage of the eddy-
current inspection probe shall be deemed a defective tube.

imit means the imperfection depth
ce because it may
ion and is

which the
become uns

0
eq of the nominal tube wall thickness.

Unserviceable describes the condition of a tube if it leaks
or contains a defect large enough to affect its structural

integrity in the event of an Operating Basis Earthquake, a

loss-of-coolant accident, or a steam line or feedwater line
break as specified in 4.4.5.3.c, above.

Tube ,nsgegtion means an inspection of the steam generator
tube from the point of entry (hot leg side) completely around
the U-bend to the top support of the cold leg.

T PP IHEPY R

—
b. The steam generator shall be determined OPERABLE after completing
the corresponding actions (plj7‘all tubes exceeding the plugging

limit and all tubes containing/through-wall cracks) required by
Table 4.4-2.
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3/4.4 REACTOR COOLANT SYSTEM
SURVEILLANCE REQUIREMENTS (Cont{inued)

4.4.5.5 Reports W

a. Following each inservice/inspection of steam generator tubes, .he
number of tubes plugged An each steam generator shall be reported
to the Commission within 15 days pursuant to Specification 6.9.2.

b. The complete results of the steam generator tube inservice
inspection shall be included in the Annual Operating Report for
the period in which this inspection was completed (pursuant to
Specification 6.%.1.5.b). This report shall include:

1. Number and extent of tubes inspecced.

2. Location and percent of wall-thickness penetration for each

indication of an imperfection. or ,zya,;,unj

3. Identification of tubes plugged.

c. Results of steam generator tube inspections which fall into
Category C-3 require verbal notification of the NRC Regional
Administrator by telephone within 24 hours prior to resumption of
plant operation. The written followup of this report shall
provide a description of investigations conducted to determine
cause of the tube degradation and corrective measures taken to
prevent recurrence and shall be submitted within the next 30 days
pursuant to Specification 6.9.2.
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$=3 "‘ Where N is the number of steam generators in the unit, and n is the number of steam generators
inspected during an inspection
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3/4.4 REACTOR COOLANT SYSTEM
BASES

adequate structural margins against burst during all normal operating,
transient, and accident conditions until the end of the fuel cycle. This
evaluation would include the following elements:

An assessment of the flaws found during the previous inspections.

2. An assessment of the structural margins relative to the criteria of
Regulatory Guide 1.121, "Bases for Plugging Degraded PWR Steam
Generator Tubes,® that can be expected before the end of the fuel
cycle or 30 months, whichever comes first.

3 An update of the assessment model, as appropriate, based on
comparison of the predicted results of the steam generator tube
integrity assessment with actual inspection results from previous
inspections.

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, localized
corrosion may 1ikely result in stress corrosion cracking. The extent of
cracking during plant operation would be 1imited by the lTimitation of steam
generator tube leakage between the Primary Coolant System anc the Secondary
Coolant System (primary-to-secondary leakage = 1 gallon per minute, total).
Cracks having a primary-to-secondary leakage less than this limit during
operation will have an adequate margin of safety to withstand the loads
imposed during normal operation and by p~stulated accidents. Operating
plants have demonstrated that primary-to-secondary leakage of 1 gallon per
minute can readily be detected by radiation monitors of steam generator
blowdown. Leakage in excess of this 1imit will require plant shutdown and
an unscheduled inspection, during which the leaking tubes will be located

and g] uggeg..

Wastage-type defects are unlikely with proper chemistry treatment of the
secondary coolant. However, even if a defect should develop in service, it
will be found during scheduled inservice steam generator tube examinations.

'r'117~ltr

Piugg%gg,will be required for all tubes with imperfections exceeding the

[ %gngg,11m1t of 40% of the tubegnominal wall thickness. pSteam generator
tube Tnspections of operating plgnts have demonstrated thelcapability to

reliably detect degradation that/hg
wall thickness.f

penetrated 20% of theloriginal tube

Whenever the results of any steam ¥enerator tubing inservice inspection
fall into Category C-3, these results will be promptly reported to the
Commission pursuant to Specifications 6.9.2 prior to the resumption

of plant operation. Such cases will be considered by the Commission on a
case-by-case basis and may result in a requirement for analysis, laboratory
examinations, tests, acditional eddy-current inspection, and revision of
the Technical Specifications, if necessary.

CALVERT CLIFFS - UNIT 2 B 3/4 4-4 Amendment No. )ﬁ(



Insert A:

Insert B:

Insert C.

Insert E:

When applying the exceptions of 4.4.5 2 a through 4.4.52 ¢, previous defects or
imperfections in the area repaired by sleeving are not considered an area requiring

1. Tubing or Tube means that portion of the tube or sleeve which forms the
primary system to secondary system pressure boundary

Plugging or Repair Limit means the imperfection depth at or beyond which the
tube sha!l be removed from service by plugging, or repaired by sleeving in the
affected area because it may become unserviceable prior to the next inspection.
The plugging or repair limit imperfection depths are specified in percentage of
nominal wall thickness as follows:

B DRI IIL.....cooniiicncnsiconisrnsrsbsansrivesaarsis veassupebbaisatisnersiopinptitnss 40%
b. Westinghouse iaser welded slecve I ol eatade R 40%
¢. ABB Combustion Engineering Leak Tight sleeve wall ........................... 40%

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

L Westinghouse Laser Welded Sleeving as described in a
Westinghouse technical report currently approved by the NRC,
subject to the limitations and restrictions as noted by the NRC staff,
or

18 ABB Combustion Engineering Leak Tight Sleeving as descnibed in
an ABB Combustion Engineering technical report currently
approved by the NRC, subject to the limitations and restrictions as
noted by the NRC staff

Tube repair includes the removal of plugs that were previously installed as a
corrective or preventive measure. A tube inspection per 44.54.a29 is required
prior to returning previously plugged tubes to service.

Defective tubes may be repaired by a Westinghouse Laser Welded Sleeve or an
ABB Combustion Engineering Leak Tight Sleeve. The technical bases for sleeving
repair are described in the current Westinghouse and ABB Combustion

Engineering technical reports.



Irsert F:

Insert G-

If a tube contains a Westingbouse Laser Welded Sleeve with imperfection
exceeding 40% of nominal wall thickness, or an ABB Combustion Engineering
Leak Tight Sleeve with imperfection exceeding 40% of nominal wall thickness, it
must be plugged. The basis for the sleeve plugging limit is based on Regulatory
Guide 1.121 analyses, and is described in the Westinghouse and ABB Combustion

Engineering sleeving technical reports mentioned above.

Repaired tubes are also included in the inservice tube inspection program.
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Proprietary Information Notice

Transmitted herewith are proprietary and/or non-proprieiary versions of documents furnished to the NRC in
connection with requests for generic and/or plant-specific review and approval.

In order to conform to the requirements of 10 CFR 2.790 of the Commission’s regulations concerning the
protection of proprietary information so subniitted to the NRC, the information which is proprietary in the
proprietary versions is contained within brackets, ar where the proprietary information has been deleted in
the non-proprietary versions, only the brackets remain (the information that was c¢//ntained within the brackets
in the proprietary versions having been deleted). The justification for claiming the information so designated
as proprietary is indicated in both versions by means of lower case letters (a) through (f) contained within
parentheses located as a superscript immediately following the brackets enclosing each item of information
being identified as proprietary or in the margin opposite such information. These lower case letters refer to
the types of information Westinghouse customarily holds in confidence identified in Sections (4)(ii)(a) through
(4)(ii)(f) of the affidavit accompanying this transmittal pursuant to 10 CFR 2.790(b)(1).
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Copyright Notice

The reports tr snsmitteé herewith each bear a Westinghouse copyright notice. The NRC is permitted to make
the number of copies of the information contained in these reports which are necessary for its internal use in
connection with generic and plant-specific reviews and approvals as well as the issuance, denial, amendment,
transfer, renewal, modification, suspension, revocation, or violation of a license, permit, order, or regulation
subject to the requirements of 10 CFR 2.790 regarding restrictions on public disclosure to the extent such
information has been identified as proprietary by Westinghouse, copyright protection notwithstanding. With
respect 10 the non-proprietary versions of these reports, the NRC is permitted to make the number of copies
beyond those necessary for its internal use which are necessary in order to have one copy available for public
viewing in the appropriate docket files in the public document room in Washington, DC and in local public
document rooms as may be required by NRC regulations if the number of copies submitted is insufficient for
this purpose. Copies made by the NRC must include the copyright notice in all instances and the proprietary
notice if the original was identified as proprietary.
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