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This Technical Specification applies to the inservice inspection of
the OTSG tube portion of the reactor coolant pressure boundary.

Objective

Tre objective of tnis inservice inspection program is to provide
assurance of continued integrity of the tube portion of the Once
Through Steam Generators, while at the same time minimizing radiation
exposure to personnel in the performance of the inspection.

Specificat on

Each steam generator shall be demonstrated OPERABLE by performance
of the following inservice inspection program and the
requirements of Specification 3.1.6.3.

4.19.1 Steam Generator Sample Selection and Inspection Methods

a. Both steam generators shall be determined OPERABLE during
shutdown by selecting and inspecting the steam generators at
the frequency specified in 4.19.3.

b. Inservice inspection of steam generator tubing shall include
nondestructive examination by eddy-current testing or other
equivalent techniques. The nspection equigment shall be
calibrated to provide a sensitivity that will detect defects
with a penetration of 20 percent or more of the minimum
allowable as-manufactured tube wall thickness.

4.19.2 Steam Generator Tube Sample Selection and Inspection

The inservice inspection of steam generator tubes shall be
performed at the frequencies specified in Specification 4.19.3 and
the inspected tubes shall be verified acceptable per the
acceptance criteria of Specification 4.19.4. The tubes selected
for each inservice inspection shall include & nominal 20% of the
total rumber of inservice tubes in each steam generator such that
100% inspection of the inservice tubes in each steam geneiator,
over five inspection (refueling) intervals, is achieved.

The tubes selected for each inservice inspection shall include a
representative sample of tubes to include areas ideniified by
relevant industry (OTSG) experience as likely to produce higher
degraded or defective tube population densities. Tube inspections
will be conducted in accordance with Scction 4.19.4.a.8. 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 (or representative) tube shall be selected and subjected
to a tube inspection.

Amendment No. 47
(12-22-78) 4-77




e e e e R e

Tubes in the following special groups may be excluded from the
initial 20% sample if all tubes in a group in both steam
generators are inspected. No credit will be taken for these tubes
in meeting minimum sample size requirements.

(1) Group A-1: Tube o rows 73 through 79 adjacent to the open
inspection lane, and tubes between and on lines drawn from
tube 66-1 te tube 75-15 and from 86-1 to 77-15.

(2) Group A-2: Tubes having a drilled opening in the 15th
support plate.

Amendment No. 47

(12-22-78)
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4.19.2.1

4.19.2.2

4.19.3

The following additional tubes shall be inspected during each
refueling interval inspection:

8

A1l non-plugged tubes that previcusly had detectable wall
penetrations (>20% T.W.).

2. Tubes having wear indications at or near the tube support

plates.

Based on the results of the inspection, the sample size will
be expanded as follows:

l‘

-~

If active degradation has been found in a generator, all
inservice tubes or portions of tubes within an inspection
boundary encompassing the region of active degradation
shall be inspected. The inspection boundary definition is
based on engineering judgement, but is at least two tubes
free of active degradation or defects in all applicable
directions from tubes containing active degradation.
Active degradation is defined as detectable imperfections
exceeding 20% through-wall, except for detectable
imperfections which have increased by less than 10%
thru-wall since the previcus inspection.

If the initial inspection results are category

C-3, the inspection shali be expanded to include 100% of
the inservice tubes in the affected steam generator,
unless the observed degradation is confined in a specific
region or tube population of the steam generator, and a
100% inspection has been conducted in that region or tube
population. Defective tubes or tubes with active
degradation vutside that region or tube population will be
bounded by the criteriz specified in 4.19.2.2.1.

where special inspections are performed pursuant to
4.19.2, Group A-1 and A-2, 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 inc'uded in determining
the Inspection Results Category for the general steam
qenerator inspection.

Partial tube length inspection of the area of interest may

be permitted where experience supports the isolated
location of degradation.

encies

The required inservice inspections of steam generatos tubes shall
be performed at the following frequencies:

a.

Amendment No. 47

(12-22-78)

Inservice inspections should be performed every refueling
interval, not more than 24 calendar months after the previous
inspection,
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¢. PResults o steam generator tube inspections which fall
into Category C-3 require 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 to determine the
cause of the tube degradation and corrective measures
gak;g to prevent recurrence in accordance with 10 CFf

4-80a
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For purposes of clarification, the following sentences should be added to
the end of this paragraph: "A tube inspection (pursuant to Specification
4.19.4.a.8) should be performed on each selected tube."”

Response

Proposed specification 4.19.2, second paragraph, has been revised to
reflect that tube inspections will be conducted in accordance with
specification 4,19.4.2.8.

the second sentence of this proposed specification is unacceptable to the
staff and should be deleted. The staff rules that unplugged tubes that
previously had detectable wall penetrations (>20%) have reduced
structural margins ability to burst, altkough these margins are still
within acceptable limits (assuming these tubes were found previously to
satisfy the repair limit in Specification 4.19.4.a.6). Given the reduced
structural mar?ins, any further damage progression in the future must be
detected quickly to precludc the potential for rupture. For this reason
the staff continues to believe that tubes with previous indications
should be inspected at each steam generator inspection. The staff also
notes that its position on this matter is consistent with the
recommendation in the [PRI guidelines.

Response

The second sentence in proposed specification 4.19.2.1.1 has been deleted
in its entircty. GPU Nuclear will continue to inspect tubes with
previous indications during future refueling interval! OTSG Eddy Current
examinations, regardiess of whether or not the indications exhibit active
degradation. Previously degraded tubes are also inspected when required
by 7S 4.19.3.b for unscheduled inspections.

Proposed Specification 4.19.2.2

For purposes of clarification, the word "expanded" zhould be used in lieu
of the words "expanded/modified" in the proposed specification.

Response

The word "expanded" has replaced the term “expanded/modit.ed" in proposed
specification 4.19.2.2.

32092007 .wPD
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Consistent with comment 5.c¢ below, the staff believes that in the
case where the results of the initial inspection sample are Category
C-3 (as currently defined in the Technical Specifications), a
minimum 20% random sample of tubes located outside the inspection
boundary shall be inspected with ro degraded or defective tubes
found. (Note thal under proposed specification 4.19.2, the initial
20% sample is not necessarily random throughout the steam
generator).

Response

TSCR No. 193 (Specification 4.19.4.&.9% has been revised to
incorporate and define inspection result category C-3, as defined in
the current technical specifications. Our response to NRC comment
5.c below provides a discussion on expanding the initial 20%
inspection sample when the results of the inspection is category C-
3

5. Proposed Spacification 4.19.2.2.2

a.

32082007 .wPD

The expression “"tube containing a defect" in the proposed
specification refers to a tube with an imperfection which exceeds
the repair limit (see definition of "defect" in specification
4.19.4.a2.5). Consistent with the current sample expansion
philosophy of the Technical Specification, we believe the above
expressicn should be replaced by the words "degraded tube" (i.e.,
tude containing imperfecticns »20% of the normal wall thickness as
defined in specification 4.19.4.2.3), and the word "defect-free"
should be replaced by the word "non-degraded."”

Response

Specification 4.19.2.2.2 has been revised in its entirety. The
revision provides for expanding the inspection to 100% of the
affected steam generator under certain conditions when the initial
inspection result is C-3.

Additionally, the use of the terms "defect-free” and “tube
containing a defect" have been deleted. In bounding a tube with a
defect or active degradation, where none existed before, the tubes
comprising the expansion must be free of defects or active
degradation.

For tubes with known degradation found during previous inspections
no expansion is required, unless che degradation has become active.

The circumstances in which a degraded tube would be considered to be
an isolated occurrence is not clear and, therefore, needs to be
clarified. This clarification should also address the issue of how
many degraded tubes could be considered to be isolated occurrences.
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Response

Specification 4.19.2.2.2 has been revised in its entirety. The use
of the term "isolated occurrence" has been deleted, As Jiscussed in
our reseonses to NRC comments 5a and 5¢c, a consistent bounding
methodology with provisions for further expansion has been
incorporated.

Specification 4,15 .2.2.2 should be modified to state that 1t is not
applicable in cases where the results of the initial inspection
sample ave Category C-3 (as presently defined in the Technical
Specifications). The current lechnical Specifications require that
in cases where the results of the initial inspection sample are
Category C-3, the inspections shall be expanded to include 100% of
the tubes in the affected steam generator. The staff believes that
inspection of vewer tnan 100% of the tubes, under these
circumstances, is justified only in cases where (1) the observed
degradation mechanism is ¢. fined to a specific region of the steam
generator, (2) a 100% inspection has been conducted in that region,
(3) the regions of the tube bundle outside the region receiving the
100% inspections have been subjected to a 20% random sample, and
(4) no degraded tubes are found outside the region receiving the
100% irspection,

Response

Specification 4.18.2.2.2 has been cevised in its entirety. The
specification section now includes a C-3 inspection results
category. If ithe initial inspection results are category C-3 and
are not confined to a specifiz vegion, the inspection will be
expanded to 100% of the remaining in-service tubes in the affected
steam generator. NRC comment S5c¢ also identifies four (4)
circumstances under whicn the staff believes 100% inspection of the
affected steam generator is not required, when the initial
inspection results are category C-3. GPUN agrees with circumstances
1 and 2, which state that the observed degradation mechanism is
confined to a specific region of the steam generator and a 100%
in.pection has been concucted in that region. GPUN disagrees with
circumstances 3 and 4, which require that tubes outside the specific
regior. receiving the 100% inspection be subject to a 20% random
sample selection and that no degraded tube: are found outside this
specific region. The following discussion addresses our
disagreements with NRC comments $5.c.3 and 5.c.4.

The initial 20% sample size is selacted to be representative of the
entire steam generator. Thus the regions of the tube bundle outside
the region receiving the 10C% inspection are subjected to a 20%
examination during the initial sample. This pravides adequate
assurance that tubes outside a confined region, with indications
similar to defective tubes or tubes with active degradation within
the confined region, would be found. Unplugged tubes that
previously had detectable degradation (>20%) or tubes witn active
degradation, which is not similar to the degradation which
necessitated the 100% inspection of the confined region, may exist
outside that region.






