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5.5.9 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:

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

b. 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), all anticipated transients included
in the design specification, and design basis accidents. This includes
retaining a safety factor of 3.0 against burst under normal steady state
full power operation primary-to-secondary pressure differential and a
safety factor of 1.4 against burst applied to the design basis accident
primary-to-secondary pressure differentials. Apart from the above
requirements, additional loading conditions associated with the design
basis accidents, or combination of accidents in accordance with the
design and licensing basis, shall also be evaluated to determine if the
associated loads contribute significantly to burst or collapse. In the
assessment of tube integrity, those loads that do significantly affect
burst or collapse shall be determined and assessed in combination with
the loads due to pressure with a safety factor of 1.2 on the combined
primary loads and 1.0 on axial secondary loads.

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

3. The operational LEAKAGE performance criterion is specified in
LCO 3.4.13, "RCS Operational LEAKAGE."

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

REVIEWER'S NOTE
Alternate tube plugging [or repair] criteria currently permitted by plant technical
specifications are listed here. The description of these alternate tube plugging [or
repair] criteria should be equivalent to the descriptions in current technical
specifications and should also include any allowed accident induced leakage rates
for specific types of degradation at specific locations associated with tube plugging
[or repair] criteria.

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

1. ..]

d. 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 plugging [or repair] criteria. The tube-to-
tubesheet weld is not part of the tube. [Portions of the tube below [14.01]
inches from the top of the tubesheet are excluded from this requirement.] In
addition to meeting the requirements of d.1, d.2, and d.3 below, the
inspection scope, inspection methods, and inspection intervals shall be such
as to ensure that SG tube integrity is maintained until the next SG
inspection. A degradation assessment shall be performed to determine the
type and location of flaws to which the tubes may be susceptible and, based
on this assessment, to determine which inspection methods need to be
employed and at what locations.
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5.5.9 Steam Generator (SG) Program (continued)

REVIEWER'S NOTE

Plants are to include the appropriate Frequency (e.g., select the appropriate
Item 2.) for their SG design. The first Iltem 2 is applicable to SGs with Alloy 600
mill annealed tubing. The second Item 2 is applicable to SGs with Alloy 600
thermally treated tubing. The third Item 2 is applicable to SGs with Alloy 690
thermally treated tubing.

2.

2.

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

After the first refueling outage following SG installation, inspect 100%
of the tubes in each steam generator at least every 24 effective full

power months, WhICh defines the mspectlon period. er—at—leasi—eve#y

ﬁeﬂewmgé@msta#aﬁen—Each 6&eﬁeetweiau—pewer—membrlnspectlon

period may be extended up to 3 effective full power months to include a
SG inspection outage in an inspection period and the subsequent
inspection period begins at the conclusion of the included SG
inspection outage. If a degradation assessment indicates the potential
for a type of degradation to occur at a location not previously inspected
with a technique capable of detecting this type of degradation at this
location and that may satisfy the applicable tube repair criteria, the
minimum number of locations inspected with such a capable inspection
technique during the remainder of the inspection period may be
prorated. The fraction of locations to be inspected for this potential
type of degradation at this location at the end of the inspection period
shall be no less than the ratio of the number of times the SG is
scheduled to be inspected in the inspection period after the
determination that a new form of degradation could potentially be
occurring at this location divided by the total number of times the SG is
scheduled to be inspected in the inspection period.

After the first refueling outage following SG installation, inspect 100%
of the tubes in each SG at least every 7248 effective full power months,

which defines the inspection period-eratleast-every-otherrefueling
outage-(whicheverresulis-in-more-frequent-inspections). In addition,

the minimum number of tubes inspected at each scheduled inspection
shall be the number of tubes in all SGs divided by the number of SG
inspection outages scheduled in each inspection period-as-defined-in-a;
brand-cbelow. If a degradation assessment indicates the potential for
a type of degradation to occur at a location not previously inspected
with a technique capable of detecting this type of degradation at this
location and that may satisfy the applicable tube repair criteria, the
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minimum number of locations inspected with such a capable inspection
technique during the remainder of the inspection period may be
prorated. The fraction of locations to be inspected for this potential
type of degradation at this location at the end of the inspection period
shall be no less than the ratio of the number of times the SG is
scheduled to be inspected in the inspection period after the
determination that a new form of degradation could potentially be
occurring at this location divided by the total number of times the SG is
scheduled to be inspected in the inspection period. Each inspection
period defined-below-may be extended up to 3 effective full power
months to include a SG inspection outage in an inspection period and
the subsequent inspection period begins at the conclusion of the
included SG inspection outage.

2.

After the first refueling outage following SG installation, inspect 100%
of the tubes in each SG at least every 9672 effective full power months,

which defines the inspection period-eratleast-every-thirdrefueling
outage-(whicheverresulis-in-morefrequentinspections). In addition,

the minimum number of tubes inspected at each scheduled inspection
shall be the number of tubes in all SGs divided by the number of SG
inspection outages scheduled in each inspection period-as-defined-in-a;
bcand-d-below. If a degradation assessment indicates the potential
for a type of degradation to occur at a location not previously inspected
with a technique capable of detecting this type of degradation at this
location and that may satisfy the applicable tube repair criteria, the
minimum number of locations inspected with such a capable inspection
technique during the remainder of the inspection period may be
prorated. The fraction of locations to be inspected for this potential
type of degradation at this location at the end of the inspection period
shall be no less than the ratio of the number of times the SG is
scheduled to be inspected in the inspection period after the
determination that a new form of degradation could potentially be
occurring at this location divided by the total number of times the SG is
scheduled to be inspected in the inspection period. Each inspection
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period defined-belew-may be extended up to 3 effective full power
months to include a SG inspection outage in an inspection period and
the subsequent inspection period begins at the conclusion of the
included SG inspection outage.

Reviewer's Note
AN B A J A\

3. If crack indications are found in any SG tube, then the next inspection
for each affected and potentially affected SG for the degradation
mechanism that caused the crack indication shall be at the next not

exceed-24-effective-full powermonths-orone-refueling outage
{whicheverresulisin-more frequent-inspections). If definitive

information, such as from examination of a pulled tube, diagnostic non-
destructive testing, or engineering evaluation indicates that a crack-like
indication is not associated with a crack(s), then the indication need not
be treated as a crack.

e. Provisions for monitoring operational primary to secondary LEAKAGE.
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5.5.9 Steam Generator (SG) Program (continued)

If.

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.

REVIEWER'S NOTE

Tube repair methods currently permitted by plant technical specifications are to
be listed here. The description of these tube repair methods should be
equivalent to the descriptions in current technical specifications. If there are no
approved tube repair methods, this section should not be used.

1. ..]

5.5.10 Secondary Water Chemistry Program

This program provides controls for monitoring secondary water chemistry to
inhibit SG tube degradation and low pressure turbine disc stress corrosion
cracking. The program shall include:

a.

Identification of a sampling schedule for the critical variables and control
points for these variables,

Identification of the procedures used to measure the values of the critical
variables,

Identification of process sampling points, which shall include monitoring the
discharge of the condensate pumps for evidence of condenser in leakage,

Procedures for the recording and management of data,

Procedures defining corrective actions for all off control point chemistry
conditions, and

A procedure identifying the authority responsible for the interpretation of the
data and the sequence and timing of administrative events, which is
required to initiate corrective action.
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