b.

Tubes in the following Group(s) may be excluded from the first sample if all tubes in a Group
in both OTSG are inspected. No credit will be taken for these tubes in meeting minimum
sample size requirements.
(1)

Group A-1: Tubes within one, two, or three rows of the open inspection lane.

c.

All tubes which have been repaired using the reroll process will have the new roll area
inspected during the inservice inspection.

d.

The tubes selected as the second and third samples (if required by Table 4.17-1) during each
inservice inspection may be subjected to less than a full tube inspection provided:
1.

The tubes selected for these samples include the tubes from those areas of the
tubesheet array where tubes with imperfections were previously found.

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:
Category

Inspection Results

C-1

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

C-2

One or more tubes, but no more than 1% of the total tubes inspected
are defective, or between 5% and 10% of the total tubes inspected are
degraded tubes.

C-3

More than 10% of the total tubes inspected are degraded tubes or more
than 1%of the inspected tubes are defective.

NOTES:

(1)

In all inspections, previously degraded tubes must exhibit significant
(>10%) further wall penetrations to be included in the above
percentage calculations.

(2)

Where special inspections are performed pursuant to 4.17.3.b,
defective or degraded tubes found as a result of the inspection shall be
included in determining the Inspection Results Category for that
special inspection but need not be included in determining the
Inspection Results Category for the general steam generator inspec
tion, unless the mechanism of degradation is random in nature.

(3)

Where special inspections are performed pursuant to 4.17.3.c,
defective or degraded tube indications found in the new roll area as a
result of the inspection and any indications found in the originally
rolled region of the rerolled tubes, need not be included in determining
the Inspection Results Category for the general steam generator
inspection.

Oconee 1, 2, and 3

7

971110
9711170056 971110
PDR ADOCK 05000269
P
PDR

4.17-2

Amendment No.
Amendment No.

(Unit 1)
(Unit 2)

Amendment No.

(Unit 3)

b.

c.

The results of the steam generator tube inservice inspection shall be reported to the NRC
within 3 months following completion of the inspection. This report shall include:
1.

Number and extent of tubes inspected.

2.

Location and percent of wall-thickness penetration for each indication of a degraded
tube.

3.

Identification of tubes plugged or repaired.

4.

Number of tubes repaired by rerolling and number of indications detected in the new
roll area of the repaired tubes.

Results of steam generator tube inspections which fall into Category C-3 and require prompt
notification of the NRC shall be reported pursuant to Specification 6.6.2.1 .a 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.

Bases
The program of periodic inservice inspection of steam generators provides the means to monitor the
integrity of the tubing and to maintain surveillance in the event there is evidence of mechanical damage
or progressive deterioration due to design, manufacturing errors, or operating conditions. Inservice in
spection of the steam generator tubing also provides a means of characterizing the nature and cause of
any tube degradation so that corrective measures may be taken.
Repair or removal from service will be required for any tube with service-induced metal loss in excess of
40% of the tube or sleeve nominal wall thickness or with a through wall crack. Additional corrective
actions may be required to stabilize a circumferentially cracked tube.
The initial sample of tubes inspected in a steam generator includes tubes from three groups. First, lane
tubes are inspected to assure their integrity. Second, all other inservice tubes with degradation, inspected
in previous inspections, are inspected to assure tube integrity and determine degradation growth, if any.
Third, a random sample of 3% of the total number of tubes in both steam generators is inspected. The
results of the latter inspection dictate the extent of further examinations.
An objective of this Specification is to provide an inspection plan which will insure, with a high degree
of confidence, that no more than 30 defective tubes will remain in a steam generator after an initial C-3
category inspection.
Following an 18% random inspection (C-3 category inspection) an unaffected area is identified. The
unaffected area will be logically and consistently defined based on generator design, defect location and
characteristics. The criteria for accepting an area as unaffected depend on the number of defects found in
the sample inspected in that area and are established such that there is a 0.05 or smaller probability of
accepting the area as unaffected if it contains 30 or more defective tubes.
Experience with Babcock and Wilcox steam generators has indicated that tubes near the open inspection
lane are susceptible to forms of degradation unique to that area. Therefore, tubes within one, two, or
three rows of the inspection lane have been defined as a special group. If all of these tubes are inspected
Oconee 1, 2, and 3
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in both steam generators, no credit will be taken for them in meeting minimum sample size requirements
and the results of their inspection will not be used in classifying the results of the general inspection into
'C-1, C-2 or C-3 categories, unless the mechanism of tube degradation is random in nature. Random
degradation mechanisms are those which based on location, steam generator design and operation, and
operating experience cannot logically and consistently be shown as limited to a local area.
The affected area will be 100% inspected to assure all defective tubes therein are identified and either
removed from service or repaired by sleeving. NRC concurrence in this determination is required prior
to completion of the inspection.
Degraded steam generator tubes can be repaired by the installation of sleeves which span the area of
degradation and serve as a replacement pressure boundary for the degraded portion of the tube, thus
permitting the tube to remain in service. An additional repair method for degraded steam generator tubes
consists of rerolling the tubes in the upper tube sheet to create a new roll area and pressure boundary for
the tube. The rerolling method will ensure that the area of degradation will not serve as a pressure
boundary, thus permitting the tube to remain in service. The degraded tube above the new roll area can
be excluded from future periodic inspection requirements because it is no longer part of the pressure
boundary once the repair roll is installed in the upper tube sheet.
All tubes which have been repaired using the reroll process will have the new roll area inspected during
the inservice inspection. Defective or degraded tube indications found in the new roll area as a result of
the inspection of the new roll and any indications found in the originally rolled region of the rerolled tube
need not be included in determining the Inspection Results Category for the general steam generator
inspection.
The rerolling repair process will only be used to repair tubes with defects in the upper tubesheet area.
The rerolling repair process will be performed only once per steam generator tube using a 1 inch reroll
length. Thus, multiple applications of the rerolling process to any individual tube is not acceptable. The
new roll area must be free of degradation in order for the repair to be considered acceptable. After the
new roll area is initially deemed acceptable, future degradation in the new roll area will be analyzed to
determine if the tube is defective and needs to be removed from service. The rerolling process used by
Oconee is described in the topical report, BAW-2303P, Revision 3.
This inspection plan enables exposures to be maintained as low as reasonably achievable to the personnel
involved in the inspection and assured that generator areas with significant numbers of degraded tubes
are adequately inspected.
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