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CITIZENS’ BRIEF IN OPPOSITION TO AMERGEN’S MOTION TO DISMISS AND
TO SUSPEND MANDATORY DISCLOSURES

PRELIMINARY STATEMENT

After Nuclear Information and Resource Service, Jersey Shore Nuclear Watch, Inc.,
Grandmothers, Mothers and More for Energy Safety, New Jersey Public Interest Research
Group, New Jersey Sierra Club, and New Jersey Environmental Federation (collectively
“Citizens’’) had their contention admitted, AmerGen decided to do two or three rounds of
additional testing of metal thickness in the sand bed region of the drywell liner.

However, AmerGen has failed to show that the proposed additional rounds of testing
would be sufficient to maintain margins of safety during any extended licensing period. In
contrast, in this response Citizens present expert analysis of AmerGen’s recent submission to the
NRC on drywell corrosion. This analysis shows that the proposed inspection frequency of once
every 10 years intervals between tests is “totally irresponsible” because it is based on a

fundamentally flawed extrapolation of questionable data. Thus, the commitment to monitor the



drywell once every ten years completely fails to ensure that the current razor-thin safety margins
will be maintained, and therefore fails to render Citizens’ contention moot. Because the
contention is not moot, there is no reason to curtail discovery at this early stage. In any event,
suspending discovery would only cause needless delay, which AmerGen can ill-afford, because
this license renewal is on a very tight schedule.'

ARGUMENT

L. The Contention Requires Safety Margins To Be Maintained

The admitted contention states:

AmerGen’s License Renewal Application fails to establish an
adequate aging management plan for the sand bed region of the
drywell liner, because its corrosion management program fails to
include periodic UT [ultrasonic] measurements in that region
throughout the period of extended operation and, thus, will not
enable AmerGen to determine the amount of corrosion in that
region and thereby maintain the safety margins during the term
of the extended license.
ASLB Decision Granting Citizens’ Petition, LBP-06-7 (April 19, 2006) (emphasis added).

In its initial argument, AmerGen wrongly suggests that any periodic UT monitoring in
the sand bed region would render the contention moot. AmerGen Mootness Motion at 4. This
characterization of the contention overlooks the critical caveat that the UT monitoring regime
must enable AmerGen to maintain safety margins during the entirety any extended licensing
term. Under AmerGen’s absurd approach, a single measurement in the sand bed region once
every twenty years would be periodic, and thus would render the contention moot, irrespective of

the inability of such a measurement to ensure that safety is maintained throughout the entire

relicensing period.

//['www.nre.gov/reactors/operating/licensing/renewal/applications/oystercreek.html




In fact, to render the contention moot, AmerGen would have to demonstrate that its
proposed measurement regime will allow safety margins to be maintained throughout the entire
relicensing period. Recognizing this requirement, AmerGen admits that Citizens petitioned for
“an adequate number of confirmatory UT measurements,” but argues that the ad-hoc
measurement regime it has proposed in response to NRC audit questions is now adequate.
AmerGen Mootness Motion at 7-8. Strangely however, AmerGen fails to present any technical
opinion or scientific information to back up the assertions of its legal team. While AmerGen’s
lawyers may be extremely learned, the assessment of whether the proposed measurement regime
is adequate is an analysis that must be done by scientists, not lawyers. Thus, there is not a shred
of evidence to support AmerGen’s Mootness Motion. Indeed in its response to AmerGen’s
Mootness Motion, the NRC staff acknowledged that “Staff has yet to determine the adequacy of
these commitments as part of the applicant’s corrosion management program.” NRC Staff

Response to AmerGen’s Mootness Motion at 5.

II. The Mootness Motion Is Inadequate On Its Face

As movant, AmerGen initially carries the burden of going forward. If that burden is met
and contrary facts are presented, the movant also ultimately bears the burden of proof to establish
the facts asserted in its motion. Here, AmerGen has completely failed to meet its initial burden,
because it has presented no evidence whatsoever on the issue of the adequacy of the proposed
monitoring regime. Arguments of counsel are not evidence and cannot substitute for the
opinions of experts who are properly qualified to make such assessments. Thus, AmerGen’s

motion is inadequate on its face and must be rejected by the ASLB.



III.  Scientific Analysis Shows That The Proposed Monitoring Is Inadequate

Even though AmerGen has not even attempted to meet its burden of going forward and
Citizens, as respondents, have no burden to respond with any evidence, Citizens have obtained
another memorandum from corrosion expert Dr. Hausler analyzing AmerGen’s latest monitoring
proposal. This memorandum is attached as Citizens’ Exhibit RM 1. Dr. Hausler finds that the
proposal to monitor once every ten years is based on such flimsy evidence that it is “at odds with
good or best corrosion practice’; and “totally irresponsible.” Ex.RM 1 at 1, 3.

Dr. Hausler based these strongly worded conclusions on his analysis of AmerGen’s audit
response that exposes further deficiencies in AmerGen’s monitoring and analysis. Most
glaringly, AmerGen failed to even find the obvious systematic error” in the 1996 results, even
though the results showed the physically impossible, that metal was spontaneously healing, and
the deviation from the previous results exceeded AmerGen’s own estimate of random error by
large margins. Ex. RM 1 at 2. Second, AmerGen assumed that the conditions in the drywell
from 1992 to 1996 would continue throughout any extended license renewal period, even
through AmerGen knew that the protective epoxy coating applied in 1992 would deteriorate over
time and corrosion is ongoing in the upper drywell, indicating the likely presence of a corrosive
environment at the exterior of the drywell. Id. at 2-3; see also Memorandum of Dr. R. H.
Hausler, dated April 4, 2006, attached to Citizens Motion to Reconsider, dated April 6, 2006.

The graphs presented in AmerGen’s audit response make it plain that there is no model of
the worst case for potential corrosion in the sand bed region of the drywell. Based on
measurements taken in 1992, 1994, and 1996, AmerGen simply assumed that the corrosion rate

was zero and that there was no potential for future corrosion and therefore that no further UT

2 Systematic error refers to an error which biases the results in one direction, in contrast to random errors,

which introduce random fluctuations around a mean value.




measurements were required. Dr. Hausler finds this irresponsible because, as he has previously
stated, the visual inspections alone are not adequate to detect corrosion in the sand bed.’
Furthermore, AmerGen made no effort to find what the worst case could be. The appropriate
monitoring frequency can only be determined by statistically analyzing periodic UT results,
assessing what the worse case corrosion could be under adverse conditions, and then seeing how
soon safety margins could be compromised. The next monitoring interval must occur before
there is any possibility that safety margins could be compromised. In its reformulation of the
contention, the ASLB properly recognized the need for the scope and frequency of UT
monitoring to ensure that safety margins are maintained, but AmerGen attempts to ignore this
requirement, once again illustrating its worrying disregard of safety considerations.

It is highly debatable whether it was advisable to allow AmerGen to cease UT monitoring
of the sand bed in 1996, when the license still had 13 years to run. However, by agreeing to
monitor every ten years starting before any license renewal, AmerGen, prompted by NRC audit
comments, has implicitly recognized that its conclusion about the lack of corrosion in the sand
bed rested too heavily on potentially flawed assumptions. The proposal to actually do some
measurements has injected a small dose of reality into the aging management of the safety-
critical drywell liner. While Citizens welcome AmerGen’s movement towards a more evidence-
based approach, AmerGen has not gone nearly far enough to moot the contention and maintain
safety during any license renewal period.

To moot the contention and maintain safety, AmerGen would have to correct the 1996
results for systematic error, take a new round of valid measurements with sufficient coverage,
statistically analyze the UT results placing most weight on the extreme results, produce a

justifiable corrosion model that estimates what the worst case corrosion could be in the interval

3 Memorandum of Dr. R.H. Hausler dated November 10, 2005, attached to Petition.




between monitoring, and show that the worst case corrosion would not violate rigorous
conservative acceptance criteria. The audit response attached to Dr. Hausler’s latest memo
shows that as recently as a month ago, AmerGen had not even realized that the 1996 results are
flawed, or that its analysis is invalid. Ex. RM1 at 2; see also AmerGen Audit Response dated
April 5, 2006 (accession number ML060960563), attached to Ex. RM 1 (“Audit Response”™).
Thus, dismissing the contention as moot would be grossly premature, at best.

The audit response by AmerGen raises many other concerns. For example, it
acknowledges that the minimum thickness recorded in the sand bed region ten or more years ago
was 0.603 inches, which is 0.133 inches thinner than the initial acceptance criterion of 0.736
inches derived from structural modeling of a uniform sandbed region. Audit Response at 7, 10.
The response also confirms that there are “more than one 12 by 12” areas thinner than 0.736”
but thicker than 0.536,” but acknowledges that “the calculation does not provide additional
criteria as to the acceptable distance between multiple small areas.” Id. at 8.

These statements reveal that AmerGen has failed to rigorously derive the most critical
acceptance criterion, and has not adjusted the scope of UT monitoring to allow valid comparison
of the results to the acceptance criterion. For example, the choice of a 12” by 12” geometry is
not justified, and is questionable, because the corrosion occurred in a “bath tub ring” around the
sphere at the level of the sand bed region. Furthermore, because the monitoring areas were only
6” by 6”, Ex. RM 1 at 1, AmerGen could not tell whether the areas that were below 0.736” on
average are greater than 12” by 12”. Thus, even if the 12” by 12” acceptance criterion were the
most critical, the scope of the monitoring is insufficient to compare against that criterion.
Because these issues will be dealt with at the hearing after discovery is complete, Citizens have

not presented expert evidence at this stage on the structural issues, but look forward to doing so




in the future. Citizens present this preliminary preview of these issues in this response to further
illustrate to the ASLB that resolution of the contention will be complex and technical, not

simplistic and legalistic, as AmerGen seems to imagine.

IV. The Legal Authorities Cited by AmerGen Are Inapposite

AmerGen cites authorities concerning mootness of what it terms “contentions of
omission.” AmerGen Mootness Motion at 5 and FN 7. All the decisions cited by AmerGen deal
with situations where existing information was not incorporated into an application, or an
analysis was alleged to be missing. The decisions held that when an applicant remedies such
problems by subsequently incorporating the missing information or analysis into the application
documents, the contentions may became moot. However, in this case, AmerGen cannot merely
supply a commitment to generate information in the future through further testing; it must
instead justify why the additional testing it has proposed is sufficient to maintain safety margins.

Contentions may challenge an application’s adequacy by alleging that the information in
the application is invalid, or that some information has been omitted, or a combination of both.

Private Fuel Storage (Independent Spent Fuel Storage Installation), 54 NRC, 163, 170-71 (2001).

Further, to determine which of these three forms is involved in any contention, the Board should
look first to the language of the contention. Id. at 171. If that proves unavailing, the language of
the bases provided to support the contention may be examined to discern the sponsor's intent
relative to the contention's scope and meaning. Id.

Here the language of the contention and the Petition show that Citizens’ challenge is to
the validity of the information and conclusions in the Application. The Application asserted that
safety would have been maintained with only visual monitoring of the sand bed region, whereas

the Petition alleged that periodic UT monitoring of sufficient scope was needed to maintain




safety. In part, Citizens are challenging the validity of the statement in the license application
that “[t]he inspections [in 1992, 1996, 2000, and 2004] showed no coating failure or signs of
deterioration. It is therefore concluded that corrosion in the sand bed region has been arrested,
and no further loss of material is expected.” License Renewal Application at 3.5-20.

Thus, the contention is not based on the lack of information or analysis, it is based on an
incorrect conclusion contained in the Application. AmerGen is therefore incorrect when it
asserts that Citizens’ contention is a contention of omission. The decisions that AmerGen
presented in its Motion are therefore irrelevant. Moreover, even if the contention were a
contention of omission, AmerGen has not yet supplied any information or analysis to render the

| contention moot, it has merely supplied a commitment to generate information in the future
through further testing.

Because the Contention questions the validity of the conclusion that “corrosion in the
sand bed region has been arrested,” AmerGen’s lack of quantitative mdnitoring for potential
corrosion to ensure safety margins are met also becomes an issue. Thus, the contention is not
about information omitted from the Application, it is about AmerGen’s erroneous conclusion
about the potential for ongoing corrosion and its omission of any proposal to monitor the
thickness of the drywell at the sand bed region in a way that ensures safety-margins are met. As
discussed above, if AmerGen had indeed carried out a rigorous and complete analysié of all the
issues raised by the contention, it could, in theory, become moot. However, for AmerGen to
simply propose a monitoring regime based on an arbitrary testing interval and scope without
analysis of whether this is sufficient to maintain margins of safety is totally insufficient to moot

the contention. -



V. There Is No Reason To Suspend Mandatory Disclosures

The filing of a motion to dismiss that does not even meet the required burden of going
forward can hardly provide sufficient grounds to suspend mandatory disclosures. AmerGen
complains that the disclosure process is burdensome, but fails to note that if it had properly dealt
with the drywell corrosion issue in its Application, it would not have to produce documents to
Citizens. AmerGen has only itself to blame for its need to spend time and money on document
disclosure.

The timing of AmerGen’s motion is also notable. It was filed just as Citizens are about to
obtain disclosure of actual documents from AmerGen. Fortuitously, Citizens have been able to
locate a publicly available document that has enabled them to show that the proposed monitoring
is not properly designed to maintain safety margins and raises many issues that related to the
contention. Further discovery will no doubt increase Citizens’ understanding and knowledge of
the issues underlying the contention. The Board should not deny Citizens the right to fully
develop its arguments by curtailing discovery at this stage.

Furthermore, the burdens of discovery on AmerGen must be placed in the context of
operating a 600 MW nuclear power station at a time when foésil prices are close to an all time
high. Because its fuel costs have not risen in the same way as those of its competitors, and
AmerGen is operating a merchant power plant, it has the opportunity to make substantial
windfall profits from the current high energy prices. It is therefore in an extremely good position
to bear the burden of document discovery and eventually reap the benefits of any extended
licensing period.

Moreover, AmerGen has expressed the desire to attempt to hold the hearing on the
contention in August 2006. Given the volume of document discovery to review, and the dispute

about the scope of the discovery, that is an extremely ambitious target even without any delay in



discovery. If discovery is suspended, it will become even more difficult to complete discovery
in time to make an expedited hearing possible.

CONCLUSION

For the forgoing reasons, the ASLB should reject AmerGen’s Motion to Dismiss and its
Motion to Suspend Mandatory Disclosures.

Respectfully submitted

LAl Ghr

Richard Webster, Esq

RUTGERS ENVIRONMENTAL LAW
CLINIC

Attorneys for Petitioners

Dated: May 5, 2006
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CORRO-CONSULTA

8081 Diane Drive Rudolf H. Hausler Kaufman, TX 75142
Tel: 972 962 8287 (office) rudyhau@msn.com Fax: 972 932 3947
Tel: 972 824 5871 (mobile)

To:

MEMORANDUM
MAY 3,2006
Richard Webster, Esq.
Rutgers Environmental Law Clinic
123 Washington Street
Newark, NJ 07102-5695

Paul Gunter

Reactor Watchdog Project

Nuclear Information and Resource Service
Washington, DC 10036

Subject: Oyster Creek Dry Well Corrosion

Comments regarding “Audit Q&A (Question Numbers AMP -141,
210, 356) dated 4/5/06, Ref. ML.060960563

I Summary

The referenced document, which is attached, makes statements with regards to future
corrosion and the presence or absence of a need for future inspections of the damaged
areas in the sandbed region. After having examined the data presented we find that
the conclusions are at odds with good or best corrosion practice. In general,
predicting future corrosion based on data collected over the past is perhaps judicious
only if a) the corrosion (or deterioration) mechanism is well known, and b) if
assurances can be given that the circumstances (environment) under which prior
corrosion occurred can and will be maintained in the future. Neither of these two
imperatives can be assured at this time. Furthermore, it would seem that for
meaningful predictions, the data set, on the basis of which extrapolations are carried
out, needs to be consistent. I have found serious concerns in this respect as well. I,
therefore, believe that the proposed long inspection intervals are totally unjustified.

I11. Details

Following the removal of the sand bed in September of 1992 two sets of UT
measurements were recorded in September 1994 and September of 1996. For twelve
locations where initial investigations found significant wall thinning, these
measurements were made over a 6” x 6” grid at 1 inch spacings, hence 49 individual

' UT measurements were gathered over an individual grid.! Identical grids were

For seven other areas only seven readings were taken at one inch intervals.




surveyed in each of the bays in the sandbed area, and in some instances more than
one grid was surveyed in the same bay. The clusters of individual UT measurements
were evaluated by calculating the average of the 49 measurements, and naming the
resulting averages “average minimum general thickness (AMGT)”. The terminology
“average minimum general thickness” is misleading because another shape or size of
grid could have resulted in lower results.

Presumably the identical grid locations, which were surveyed in September of 1992,
were again surveyed in September of 1994 and September of 1996. This generated
three data points (AMGT) in each of the various bay locations as a function of time.
Plots were then generated to show the AMGT as a function of time. These plots are
shown in the Figure 1 below for 8 different bay locations, correlating the
measurements as a function of time. Exelon drew straight horizontal lines through
these points with extrapolation over the next 10 years to demonstrate the absence of
continued corrosion.

This procedure and the subsequent evaluation and interpretation of the data warrant a
number of comments.

First, it is noted that with unfailing regularity (even in the cases not shown in Figure 1
below) the AMGT for each grid decreases from 1992 to 1994, but then increases in
1996. This is of course physically impossible; metal simply does not spontaneously
get thicker. Furthermore, statistically, UT measurements in general are accurate
within a standard deviation of 2% of wall thickness (modern methodologies can do
better). Assuming for a moment that all 49 measurements within a grid measured the
same wall thickness, then the average would have had a standard deviation of 2/7 %
or about 0.3% of wall thickness which corresponds to +/- 2.5 mils or 95% confidence
limits of +/- 5 mils. Since however, not all measurements within the grid were of the
same wall thickness, the variability of individual measurements within the grid must
have been larger than the standard deviation derived from instrument capability.
Exelon assures us that “the tolerance is or the order of +/- 10 mils. As it turns out, the
variability of the AMGT for the three measurements for a particular grid expressed as
a standard deviation in almost all cases exceeds the +/- 10 mils by a large margin. I
interpret this as a systematic error in the UT methodology employed.

Moreover, the repeated trends over time observed in Fig. 1 below from high to low to
high values underlines the unreliability to these UT measurements. Clearly, the
methodology chosen by Exelon to monitor corrosion in the sandbed area is difficult in
practice for a number of reasons. However, these difficulties do not excuse the
improper extrapolation of sporadic data obtained over a four-year period to
another 10 years and the untenable and irresponsible conclusion that corrosion
in the sandbed area therefore is under control.

There is no doubt that the application of the epoxy coating has slowed the corrosion
over the four years from 1992 to 1996. However, no assurances have been given that
in the following years the environmental conditions in the sand bed area remained the




same. Neither have there been any assertions that the epoxy coating did not
deteriorate over time. Nor does one have any information about the rate of
deterioration. It is well known that coatings (generally speaking) perform well for a
period of time, but then deteriorate rapidly. In light of such knowledge, coupled with
the reliability of the UT data submitted by Exelon, we find an inspection schedule
stretched out over 10 years as proposed in ref. document totally irresponsible.

Dr. Rudolf H. Hausler

(/32@//&%2«4/@
7




Figure 1

UT Meassurments at Different Locations and Different Dates

Oyster Creek Nuclear Generating Plant
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From: <George.Beck@exeloncorp.com>

To: <dja1 @nrc.gov>, <fkm@nrc.gov>

Date: 04/05/2006 5:02:53 PM

Subject: FW: Audit Q & A (Question Numbers AMP-141, 210, 356)

Note: As originally transmitted this email was undeliverable to the NRC; it exceeded the size limit. Itis
being retransmitted without the AMP-210.pdf. This file will be reconstituted and sent in smaller *.pdf"s; 1he

first 11 pages are attached.

George

> --—--Criginal Messagg-----

> From: Beck, George

> Sent: Wednesday, April 05, 2006 4:39 PM

>To: Donnie Ashley (E-mail); 'Roy Mathew (E-mail) ' (E-mail)

> Cc: OQuaou, Ahmed; Hufnagel Jr, John G; Warfel Sr, Donald B; Polaski, FredenckW
> Subject: Audit Q & A (Question Numbers AMP-141, 210, 356)

>

> Donnie/Roy,

>

> Attached are the responses to AMP-210 and AMP-355 in an updated version of the reports from the:
AMP/AMR Audit database. Also included is a revised version of AMP-141. These answers have been
reviewe:! and approved by Technical Lead, Don Warfel.

> Regaxdmg AMP-210, please note:

> As po'nted out in our response to NRC Question AMP-210, (8a)(1), “The 0.806" minimum average
thickness verbally discussed with the Staff during the AMP audit was recorded in location 19A in 1994.
Additional reviews after the audit noted that lower minimum average thickness values were recorded at
the same location in 1991 (0.803") and in September 1992 (0.800"). However, the three values are wthin
the tolerance of +/- 0.010" discussed with the Staff."

>

> Regarding AMP-141, please note:

> Our response to AMP-141 has been revised to reflect additional information developed during the
ongoing preparation of RAI responses.

>

> Please let John Hufnagel or me know if you have any questions.
=

> George

>

-

>

> >> <<Pages from AMP-210.pdf>>

> >> <<AMP-141.pdf>>
>

> > <<AMP-356.pdf>>

>

>
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This e-mall and any of its attachments may contain Exelon Corporation
proprietary information, which is privileged, confidential, or subject

to copyright belonging to the Exelon Corporation family of Companies.
This e-miail is intended solely for the use of the individual or entity

to which it is addressed. If you are not the intended recipient of this
e-mail, you are hereby notified that any dissemination, distribution,




[D. Ashley - FW: Audit Q & A (Question Numbers AMP-141, 210, 356)

Page 2

copying, or action taken in relation to the contents of and attachments
to this e-mail is strictly prohibited and may be unlawful. If you have
received this e-mail in error, please notify the sender immediately and
permanently delete the original and any copy of this e-mail and any
printoul, Thank You.
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CC: <ahmed.ouaou@exeloncorp.com>, <john.hufnagel@exeloncorp.com>,
<donalcl.warfel @ exeloncorp.com>, <fred.polaski@exeloncorp.com>
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NRC Information Request Form

Item No Date Received: Source
AMP-210 1/24/2006 AMP Audit
Topic: Status: Open

IWE

Document References:

B.1.27

NRC Representative Morante, Rich
AmerGen (Took Issuc): Hufnagel, Joh

Question
Pages 25 through 31 of the PBD present a discussion of the OCGS operating experience.

(8a)The following statements related to drywell corrosion in the sand bed region need further
explanation and clarification:

As a result of the presence of water in the sand bed region, extensive UT thickness measuremenls
(about 1000) of the drywell shell were taken to determine if degradation was occurring. These
measurements corresponded to known water leaks and indicated that wall thinning had occurred in
this region. -

Please explain the underlined statement. Were water leaks limited to only a portion of the
circumference? Was wall thinning found only in these areas?

After sand removal, the concrete surface below the sand was found to be unfinished with improper
provisions for water drainage. Corrective actions taken in this region during 1992 included; (1)
cleaning of Ioose rust from the drywell shell, followed by application of epoxy coating and (2)
removing the loose debris from the concrete floor followed by rebuilding and reshaping the floor with
epoxy to allew drainage of any water that may leak into the region. UT measurements taken from the
outside after cleaning verified loss of material projections that had been made based on
measurements taken from the inside of the drywell. There were, however, some areas thinner than
projected; but in all cases engineering analysis determined that the drywell shell thickness satisfied
ASME code requirements.

Please describe the concrete surface below the sand that is discussed in paragraph above.

Please provide the following information:

(1) Identify the minimum recorded thickness in the sand bed region from the outside inspection, and
the minimum recorded thickness in the sand bed region from the inside inspections. Is this consistent
with previous information provided verbally? (.806 minimum)

(2) What was the projected thickness based on measurements taken from the inside?

(3) Describe the engineering analysis that determined satisfaction of ASME code requirements and
identify the minimum required thickness value. Is this consistent with previous information provided
verbally? (.7:33 minimum)

(4) Is the minimum required thickness based on stress or buckling criteria?

(5) Reconcile and compare the thickness measurements provided in (1) and (3) above with the .736
minimum corroded thickness that was used in the NUREG-1540 analysis of the degraded Oyster




NRC Information Request Form

Creek sand bed region.

Evaluation of UT measurements taken from inside the drywell, in the in the former sand bed regicn, in
1992, 1994, and 1996 confirmed that corrosion is mitigated. It is therefore concluded that corrosion
in the sand bed region has been arrested and no further loss of material is expected. Monitoring of
the coating in accordance with the Protective Coating Monitoring and Maintenance Program, will
continue to ansure that the containment drywell shell maintains its intended function during the period
of extended operation.

NUREG-1540, published in April 1996, includes the following statements related to corrosion of the
Oyster Creek sand bed region: (page vii) However, to assure that these measures are effective, the
licensee is required to perform periodic UT measurements. and (page 2) As assurance that the
corrosion rate is slower than the rate obtained from previous measurements, GPU is committed to
make UT measurements periodically. Please reconcile the aging management commitment (one-
time UT inspection and monitoring of the condition of the coating) with the apparent
requirement/commitment documented in NUREG-1540.

(8b)The following statement related to drywell corrosion above the sand bed region needs further
explanation and clarification:

Corrective action for these regions involved providing a corrosion allowance by demonstrating,
through analysis, that the original drywell design pressure was conservative. Amendment 165 to the
Oyster Creek Technical Specifications reduced the drywell design pressure from 62 psig to 44 psig.
The new design pressure coupled with measures to prevéent water intrusion into the gap between the
drywell shell and the concrete will allow the upper portion of the drywell to meet ASME code
requirements.

Please describe the measures to prevent water intrusion into the gap between the drywell shell and
the concrete that will allow the upper portion of the drywell to meet ASME code requirements”. Are
these measures to prevent water intrusion credited for LR? If not, how will ASME code requirements

be met during the extended period of operation?

(8¢c)The following statements related to torus degradation need further explanation and clarification:
Inspection performed in 2002 found the coating to be in good condition in the vapor area of the Torus
and vent header, and in fair condition in immersion. Coating deficiencies in immersion include
blistering, random and mechanical damage. Blistering occurs primarily in the shell invert but was also
noted on the upper shell near the water line. The fractured blisters were repaired to reestablish the
protective coating barrier. This is another example of objective evidence that the Oyster Creek ASME
Section XI, Subsection IWE aging management program can identify degradation and implement
corrective actions to prevent the loss of the containment's intended function.

While blistering is considered a deficiency, it is significant only when it is fractured and exposes the
base metal to corrosion attack. The majority of the blisters remain intact and continues to protect the
base metal; consequently the corrosion rates are low. Qualitative assessment of the identified pits
indicate that the measured pit depths (50 mils max) are significantly less than the criteria established




NRC Information Request Form

in Specification SP-1302-52-120 (141- 261 mils, depending on diameter of the pit and spacing
between pits).

Please confirm or clarify (1) that only the fractured blisters found in this inspection were repaired; (2)
pits were identified where the blisters were fractured; (3) pit depths were measured and found to $0

mils max; (4) the inspection Specification SP-1302-52-120 includes pit-depth acceptance criteria for
rapid evaluztion of observed pitting; (5) the minimum pit depth of concern is 141 mils (.141) and pits
as deep as 261 mils (.261) may be acceptable.

Please also provide the following information: nominal design, as-built, and minimum measured
thickness of the torus; minimum thickness required to meet ASME code acceptance criteria; the
technical basis for the pitting acceptance criteria include in Specification SP-1302-52-120

Assigned To: Ouaou, Ahmed

Response:

(8a) Questicn: Please explain the underlined statement. Were water leaks limited to only a porticn of
the circumference? Was wall thinning only in these area?

Response:

This statement was not meant to indicate that water leaks were limited to only a portion of the
circumference. The statement is meant to reflect the fact that water leakage was observed coming
out of certain sand bed region drains and those locations were suspect of wall thinning.

No. Wall thinning was not limited to the areas where water leakage from the drains was observed.
Wall thinning occurred in all areas of the sand bed region based on UT measurements and visual
inspection of the area conducted after the sand was removed in 1992, However the degree of wall
thinning varizd from location to location. For example 60% of the measured locations in the sand bed
region (bays 1, 3, 5, 7, 9, and 15) indicate that the average measured drywell shell thickness is nearly
the same as the design nominal thickness and that these locations experienced negligible wall
thinning; whereas bay 19A experienced approximately 30% reduction in wall thickness.

Question: Please discuss the concrete surface below the sand that is discussed in paragraph above.

Response:

The concrete surface below the sand was intended to be shaped to promote flow toward each of the
five sand bed drains. However once the sand was removed it was discovered that the floor was not
properly finished and shaped as required to permit proper drainage. There were low points, craters,
and rough surfaces that could allow moisture to pool instead of flowing smoothly toward the drains.
These concrate surfaces were refurbished to fill low areas, smooth rough surfaces, and coat these
surfaces with epoxy coating to promote improved drainage. The drywell shell at juncture of the
concrete flocr was sealed with an elastomer to prevent water intrusion into the embedded drywell

shell.

Question: Please provide the following information:
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(1) Identify the minimum recorded thickness in the sand bed region from the outside inspection, end
the minimum recorded thickness in the sand bed region from the inside inspections. Is this consistent
with previous information provided verbally? (.806 minimum)

(2) What was the projected thickness based on measurements taken from the inside?

(3) Describe the engineering analysis that determined satisfaction of ASME code requirements and
identify the minimum required thickness value. Is this consistent with previous information provided
verbally? (.¥33 minimum) :

(4) Is the minimum required thickness based on stress or buckling criteria?

(5) Reconcile and compare the thickness measurements provided in (1) and (3) above with the .736
minimum corroded thickness that was used in the NUREG-1540 analysis of the degraded Oyster

Creek sand bed region.

Response: ,
1. The minimum recorded thickness in the sand bed region from outside inspection is 0.618 inches.

The minimum recorded thickness in the sand bed region from inside inspections is 0.603. These
minimum recorded thicknesses are isolated local measurement and represent a single point UT
measurement. The 0.806 inches thickness provided to the Staff verbally is an average minimum
general thickness calculated based on 49 UT measurements taken in an area that is approximately
6"x 6". Thus the two local isolated minimum recorded thicknesses cannot be compared directly to the

general thickness of 0.806".

The 0.806" minimum average thickness verbally discussed with the Staff during the AMP audit wais
recorded in location 19A in 1994. Additional reviews after the audit noted that lower minimum
average thickness values were recorded at the same location in 1991 (0.803") and in September
1992 (0.800"). However, the three values are within the tolerance of +/- 0.010" discussed with the:

Staff.

2. The minirnum projected thickness depends on whether the trended data is before or after 1992 as
demonstrated by corrosion trends provided in response to NRC Question #AMP-356. For license
renewal, using corrosion rate trends after 1992 is appropriate because of corrosion mitigating
measures stich as removal of the sand and coating of the shell. Then, using corrosion rate trends
based on 1992, 1994, and 1996 UT data; and the minimum average thickness measured in 1992
(0.800"), the minimum projected average thickness through 2009 and beyond remains approximately
0.800 inches. The projected minimum thickness during and through the period of extended operation
will be reevzluated after UT inspections that will be conducted prior to entering the period of extended
operation, and after the periodic UT inspection every 10 years thereafter.

3.The enginzering analysis that demonstrated compliance to ASME code requirements was
performed in two parts, Stress and Stability Analysis with Sand, and Stress and Stability Analyses
without Sand. The analyses are documented in GE Reports Index No. 9-1, 9-2, 9-3, and 9-4, wer2
transmitted to the NRC Staff in December 1990 and in 1891 respectively. Index No. 8-3 and 9-4,
were revised later to correct errors identified during an internal audit and were resubmitted to the
Staff in January 1992 (see attachment 1 & 2). The analyses are briefly described below.

The drywell shell thickness in the sand bed region is bésed on Stability Analysis without Sand. As
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described in detail in attachment 1 & 2, the analysis is based on a 36-degree section model that takes
advantage of symmetry of the drywell with 10 vents. The model includes the drywell shell from the
base of the sand bed region to the top of elliptical head and the vent and vent header. The torus is
not included in this model because the bellows provide a very flexible connection, which does not
allow significant structural interaction between the drywell and the torus. The analysis conservatively
assumed that the shell thickness in the entire sand bed region has been reduced uniformly to a
thickness of 0.736 inches.

As discussed with the Staff during the AMP audit, the basic approach used in the buckling evaluation
follows the methodology outlined in ASME Code Case N-284 revision 0 that was reconciled later with
revision 1 o° the Code Case. Following the procedure of this Code Case, the allowable compressive
stress is evaluated in three steps. In the first step, a theoretical buckling stress is determined, and
secondly muodified using appropriate capacity and plasticity reduction factors. In the final step, the
allowable compressive stress is obtained by dividing the buckling stress calculated in the second step
by a safety ractor of 2.0 for Design and Level A & B service conditions and 1.67 Level C service

conditions.

Using the approach described above, the analysis shows that for the most severe design basis load
combinations, the limits of ASME Section ll, Subsection NE 3213.10 are fully met. For additional
details refer to Attachment 1 & 2.

As described above, the buckling analysis was performed assuming a uniform general thickness of
the sand bed region of 0.736 inches. However the UT measurements identified isolated, localized
areas where the drywell shell thickness is less than 0.736 inches. Acceptance for these areas was
based on ergineering calculation C-1302-187-5320-024.

The calculation uses a Local Wall Acceptance Criteria”. This criterion can be applied to small areas
(less than 1:2" by 12"), which are less than 0.736" thick so long as the small 12" by 12" area is at least
0.536" thick. However the calculation does not provide additional criteria as to the acceptable
distance between multiple small areas. For example, the minimum required linear distances between
a 12" by 12" area thinner than 0.736" but thicker than 0.536" and another 12" by 12" area thinner than
0.736" but thicker than 0.536" were not provided.

The actual data for two bays (13 and 1) shows that there are more than one 12" by 12" areas thinner
than 0.736" sut thicker than 0.536". Also the actual data for two bays shows that there are more than
one 2 %" diameter areas thinner than 0.736" but thicker than 0.490". Acceptance is based on the

following evaluation.

The effect of these very local wall thickness areas on the buckling of the shell requires some
discussion of the buckling mechanism in a shell of revolution under an applied axial and lateral

pressure load,

To begin the discussion we will describe the buckling of a simply supported cylindrical shell under the
influence of lateral pressure and axial load. As described in chapter 11 of the Theory of Elastic
Stability, Second Edition, by Timoshenko and Gere, thin cylindrical shells buckle in lobes in both the
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axial and circumferential directions. These lobes are defined as half wave lengths of sinusoidal
functions. The functions are governed by the radius, thickness and length of the cylinder. If we lonk at
a specific thin walled cylindrical shell both the length and radius would be essentially constants and if
the thicknesis was changed locally the change would have to be significant and continuous over a
majority of the lobe so that the compressive stress in the lobe would exceed the critical buckling
stress under the applied loads, thereby causing the shell to buckle locally. This approach can be
easily extrapolated to any shell of revolution that would experience both an axial load and lateral
pressure as in the case of the drywell. This local lobe buckling is demonstrated in The GE Letter
Report “Saridbed Local Thinning and Raising the Fixity Height Analysis” where a 12 x 12 square inch
section of the drywell sand bed region is reduced by 200 mils and a local buckle occurred in the finite
element eigenvalue extraction analysis of the drywell. Therefore, to influence the buckling of a shall
the very local areas of reduced thickness would have to be contiguous and of the same thickness.
This is also consistent with Code Case 284 in Section —~1700 which indicates that the average stress
values in the shell should be used for calculating the buckling stress. Therefore, an acceptable
distance between areas of reduced thickness is not required for an acceptable buckling analysis
except that the area of reduced thickness is small enough not to influence a buckling lobe of the
shell. The very local areas of thickness are dispersed over a wide area with varying thickness and as
such will have a negligible effect on the buckling response of the drywell. In addition, these very local
wall areas are centered about the vents, which significantly stiffen the shell. This stiffening effect
limits the shell buckling to a point in the shell sand bed region which is located at the midpoint
between two vents.

The acceptance criteria for the thickness of 0.49 inches confined to an area less than 2% inches in
diameter experiencing primary membrane + bending stresses is based on ASME B&PV Code,
Section Ill, Subsection NE, Class MC Components, Paragraphs NE-3213.2 Gross Structural
Discontinuity, NE-3213.10 Local Primary Membrane Stress, NE-3332.1 Openings not Requiring
Reinforcement, NE-3332.2 Required Area of Reinforcement and NE-3335.1 Reinforcement of
Multiple Opennings. The use of Paragraph NE-3332.1 is limited by the requirements of Paragraphs NE-
3213.2 and NE-3213.10. In particular NE-3213.10 limits the meridional distance between openings
without reinforcement to 2.5 x (square root of Rt) . Also Paragraph NE-3335.1 only applies to
openings in shells that are closer than two times their average diameter.

The implications of these paragraphs are that shell failures at these locations from primary stresses
produced by pressure cannot occur provided openings in shells have sufficient reinforcement. The
current design pressure of 44 psig for drywell requires a thickness of 0.479 inches in the sand bed
region of the drywell. A review of all the UT data presented in Appendix D of the calculation indicates
that all thicknesses in the drywell sand bed region exceed the required pressure thickness by a
substantial margin. Therefore, the requirements for pressure reinforcement specified in the previous
paragraph are not required for the very local wall thickness evaluation presented in Revision 0 of
Calculation C-1302-187-5320-024.

Reviewing the stability analyses provided in both the GE Report 9-4 and the GE Letter Report Sand
bed Local Thinning and Raising the Fixity Height Analysis and recognizing that the plate elements in
the sand bed region of the model are 3" x 3" it is clear that the circumferential buckling lobes for the
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drywell are substantially larger than the 2 %2 inch diameter very local wall areas. This combined with
the local reinforcement surrounding these local areas indicates that these areas will have no impact
on the buckling margins in the shell. It is also clear from the GE Letter Report that a uniform reduction
in thickness of 27% to 0.536" over a one square foot area would only create a 9.5% reduction in the
load factor and theoretical buckling stress for the whole drywell resulting in the largest reduction
possible. In addition, to the reported result for the 27% reduction in wall thickness, a second buckling
analysis was performed for a wall thickness reduction of 13.5% over a one square foot area which
only reduced the load factor and theoretical buckling stress by 3.5% for the whole drywell resulting in
the largest reduction possible. To bring these results into perspective a review of the NDE reports
indicate there are 20 UT measured areas in the whole sand bed region that have thicknesses less
than the 0.736 inch thickness used in GE Report 9-4 which cover a conservative total area of 0.68
square feet of the drywell surface with an average thickness of 0.703" or a 4.5% reduction in wall
thickness. Therefore, to effectively change the buckliing margins on the drywell shell in the sand bed
region a reduced thickness would have to cover approximately one square foot of shell area ata
location in the shell that is most susceptible to buckling with a reduction in thickness greater than
259%. This leads to the conclusion that the buckling of the shell is unaffected by the distance between
the very local wall thicknesses, in fact these local areas could be contiguous provided their total area
did not exceed one square foot and their average thickness was greater than the thickness analyzzed
in the GE Letter Report and provided the methodology of Code Case N284 was employed to
determine the allowable buckling load for the drywell. Furthermore, all of these very local wall areas
are centered about the vents, which significantly stiffen the shell. This stiffing effect limits the shell
buckling to a point in the shell sand bed region, which is located at the midpoint between two vents.

The minimum thickness of 0.733" is not correct. The correct minimum thickness is 0.736".
4. The minirnum required thickness for the sand bed region is controlled by buckling.

5. We cannot reconcile the difference between the current (lowest measured) of 0.736" in NUREG-
1540 and th2 minimum measured thickness of 0.806 inches we discussed with the Staff. Perhaps
the value in NUREG-1540 should be labeled minimum required by the Code, as documented in
several correspondences with the Staff, instead of lowest measured. In a letter dated September 15,
1995, GPU provided the Staff a table that lists sand bed region thicknesses. The table indicates that
nominal thickness is 1.154". the minimum measured thickness in 1994 is 0.806", and the minimum
thickness rejuired by Code is 0.736". These thicknesses are consistent with those discussed with
the Staff during the AMP/AMR audit.

Question: NUREG-1540, published in April 1996, includes the following statements related to
corrosion of the Oyster Creek sand bed region: (page vii) However, to assure that these measures
are effective, the licensee is required to perform periodic UT measurements. and (page 2) As
assurance that the corrosion rate is slower than the rate obtained from previous measurements, GPU
is committec to make UT measurements periodically. Please reconcile the aging management
commitment (one-time UT inspection and monitoring of the condition of the coating) with the apparent
requirement/commitment documented in NUREG-1 540.Please reconcile the aging management
commitment (one-time UT inspection and monitoring of the condition of the coating) with the apparent
requirement/commitment documented in NUREG-1540.
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Response:

Our review of NUREG-1540, page 2 indicates that the statements appear to be based on 1991, or
1993 GPU commitment to perform periodic UT measurements. In fact UT thickness measurements
were taken ‘n the sand bed region from inside the drywell in 1992, and 1994. The trend of the UT
measurements indicates that corrosion has been arrested. As results GPU informed NRC in a letter
dated September 15, 1995 (ref. 2) that UT measurements will be taken one more time, in 1996, and
the epoxy coating will be inspected in 1996 and, as a minimum again in 2000. The UT
measurements were taken in 1996, per the commitment, and confirmed corrosion rate trend of 1692
and 1994. The results of 1992, 1994, and 1996 UT measurements were provided to the Staff during
the AMP/AMR audits.

In response to GPU September 15, 1995 letter, NRC Staff found the proposed changes to sand bed
region comrnitments (i.e. no additional UT measurements after 1996) reasonable and acceptable.
This response is documented in November 1, 1995 Safety Evaluation for the Drywell Monitoring

Program.

For license renewal, Oyster Creek was previously committed to perform One-Time UT inspection of
the drywell shell in the sand bed region prior to entering the period of extended operation. However,
in response to NRC Question #AMP-141, Oyster Creek revised the commitment to perform UT
inspections seriodically. The initial inspection will be conducted prior to entering the period of
extended op-eration and additional inspections will be conducted every 10 years thereafter. The UT
measurements will be taken from inside the drywell at same locations as 1996 UT campaign

(8b) Questicn: Please describe the measures to prevent water intrusion into the gap between the
drywell shell and the concrete that will allow the upper portion of the drywell to meet ASME code
requirements. Are these measures to prevent water intrusion credited for LR? If not, how will ASME
code requirements be met during the extended period of operation?

Response:
The measurss taken to prevent water intrusion into the gap between the drywell shell and the

concrete that will allow the upper portion of the drywell to maintain the ASME code requirements are,
1. Cleared the former sand bed region drains to improve the drainage path.

2. Replaced reactor cavity steel trough drain gasket, which was found to be leaking.

3. Applied stainless steel type tape and strippable coating to the reactor cavity during refueling
outages to seal identified cracks in the stainless steel liner.

4. Confirmed that the reactor cavity concrete trough drains are not clogged

5. Monitored former sand bed region drains and reactor cavity concrete trough drains for leakage
during refueling outages and plant operation.

Oyster Creek is committed to implement these measures during the period of extended operation.

(8c) Please confirm or clarify (1) that only the fractured blisters found in this inspection were repaired;
(2) pits were identified where the blisters were fractured; (3) pit depths were measured and found to
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50 mils ma»; (4) the inspection Specification SP-1302-52-120 includes pit-depth acceptance criteria ,‘
for rapid evaluation of observed pitting; (5) the minimum pit depth of concern is 141 mils (.141) and
pits as deep as 261 mils (.261) may be acceptable.

Response:
(1) Specification SP-1302-52-120, Specification for Inspection and Localized Repair of the Torus and

Vent Systern Coating, specifies repair requirements for coating defects exposing substrate and
fractured blisters showing signs of corrosion. The repairs referred to in the inspection report included
fractured blisters, as well as any mechanically damaged areas, which have exposed bare metal
showing signs of corrosion. Therefore, only fractured blisters would be candidates for repair, not
those blisters that remain intact. The number and location of repairs are tabulated in the final
inspection report prepared by Underwater Construction Corporation.

(2) Coating deficiencies in the immersion region included blistering with minor mechanical damaga.
Blistering occurred primarily in the shell invert but was also noted on the upper shell near the water
line. The majority of the blisters were intact. Intact blisters were examined by removing the blister
cap exposing the substrate. Corrosion attack under non-fractured blisters was minimal and was
generally limited to surface discoloration. Examination of the substrate revealed slight discoloration
and pitting with pit depths less than 0.001. Several blistered areas included pitting corrosion where
the blisters were fractured. The substrate beneath fractured blisters generally exhibited a slightly
heavier magnetite oxide layer and minor pitting (less than 0.010") of the substrate.

(3) In addition to blistering, random deficiencies that exposed base metal were identified in the torus
immersion ragion coating (e.g., minor mechanical damage) during the 19R (2002) torus coating
inspections. They ranged in size from 1/16" to %" in diameter. Pitting in these areas was qualitatively
evaluated and ranged from less than 10 mils to slightly more than 40 mils in a few isolated cases.
Three quantitative pit depth measurements were taken in several locations in the immersion area of
Bay 1. Pit depths at these sites ranged from 0.008" to 0.042" and were judged to be representative
of typical conditions found on the shell.

Prior to 20022 inspection 4 pits greater than 0.040" were identified. The pits depth are 0.058" (1 pit in
1988), 0.05" (2 pits in 1991), and 0.0685" (1 pitin 1992). The pits were evaluated against the local pit
depth acceptance criteria and found to be acceptable.

(4) Specification SP-1302-52-120, Specification for Inspection and Localized Repair of the Torus and
Vent System Coating, includes the pit-depth acceptance criteria for rapid evaluation of observed
pitting. The acceptance criteria are supported by a calculation C-1302-187-E310-038. Locations that
do not meet the pit-depth acceptance criteria are characterized based on the size of the area, center
to center distance between corroded areas, the maximum pit depth and location in the Torus based
on major structural features. These details are sent to Oyster Creek Engineering for evaluation.

(5) The acceptance criteria for pit depth is as follows:

-Isolated Pits of 0.125" in diameter have an allowed maximum depth of 0.261" anywhere in the shal|

provided the center to center distance between the subject pit and neighboring isolated pits or areas
of pitting corrosion is greater than 20.0 inches. This includes old pits or old areas of pitting corrosion
that have been filled and/or re-coated.
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-Multiple Pils that can be encompassed by a 2-1/2" diameter circle shall be limited to a maximum pit
depth of 0.141" provided the center to center distance between the subject pitted area and
neighboring isolated pits or areas of pitting corrosion is greater than 20.0 inches. This includes old
pits or old areas of pitting corrosion that have been filled and/or recoated.

Question: Please also provide the following information: nominal design, as-built, and minimum
measured thickness of the torus; minimum thickness required to meet ASME code acceptance
criteria; the technical basis for the pitting acceptance criteria include in Specification SP-1302-52-120

Response:
Submersed area:
(a) The nominal Design thickness is 0.385 inches
(b) The as-built thickness is 0.385 inches
(c) The minimum uniform measured thickness is,
0.343 inches - general shell
0.345 inches - shell - ring girders
0.345 inches - shell - saddle flange
0.345 inches - shell - torus straps

(d) The minimum general thickness required to meet ASME Code Acceptance is 0.337 inches.

Technical basis for pitting acceptance criteria included in Specification SP-1302-52-120 is based on
engineering calculation C-1302-187-E310-038. At the time of preparation of calculation C-1302-187-
E310-038 in 2002 there were no published methods to calculate acceptance standards for locally
thinned areas in ASME Section 11l or Section VIl Pressure Vessel codes. Therefore, the approach in
Code Case N-597 was used as guidance in assessing locally thinned areas in the Torus. This is
based on the similarity in approaches between Local Thinning Areas described in N597 and Local
Primary Stress areas described in Paragraph NE3213.10 of the ASME B&PV Code Section llI,
particularly small areas of wall thinning which do not exceed 1.0 x (square root of Rt). In addition, the
ASME B&PY/ Code Section lll, Subsection NB, Paragraph NB-3630 allows the analysis of pipe

systems in accordance with the Vessel Analysis rules described in Paragraph NB-3200 of the same
Subsection as an alternate analysis approach. Therefore, the approach used in N597 for local areas

of thinning vsas probably developed using the rules for Local Primary Membrane Stress from
paragraph MB-3200 in particular Subparagraph 3213.10. The Local Primary Stress Limits in NB-
3213.10 are similar to those discussed in Subsection NE, Paragraph NE-3213.10.

Since the Code Case had not yet been invoked in to the Section XI program, the calculation provided
a reconciliation of the results obtained from the code case against the ASME Section {ll code
requirements as discussed above. This reconciliation demonstrated that the approach in N597 used
on a pressure vessel such as the Torus would be acceptable since the results are conservative
compared to the previous work performed in MPR-953 and Lm(a) (defined in N597 Table- 3622-1) £
(Rmintmin)1/2.

Currently, the maximum pit depth measured in the Torus is a 0.0685" ( measured in 1992 in bay 2). It
was evaluated as acceptable using the design calculations existing at that time and was not based on




INR C Information Request Form

Calculation C-1302-187-E310-038. This remains the bounding wall thickness in the Torus. The
criterion developed in 2002 for local thickness acceptance provides an easier method for evaluating
as-found pils. The results were shown to be conservative versus the original ASME Section [ll and

VIl Code requirements for the Torus.

The Torus inspection program is being enhanced per IR 373695 to improve the detail of the
acceptance criteria and margin management requirements using the ASME Section Il criteria. The
approach used in C-1302-187-E310-038 will be clarified as to how it maintains the code
requirements. If Code Case N-597-1 is required to develop these criteria for future inspections, NRC
review and :approval will be obtained. It should also be noted that the program has established
corrosion rate criteria and continues to periodically monitor to verify they remain bounded.

LRCR #: LRA A.5 Commitment #:

IR#:

Approvals:

Prepared By: Ouaou, Ahmed 4/ 5/2006
Reviewed By:  Miller, Mark 4/ 5/2006
Approved By: Warfel, Don _ 4/5/2006

NRC Acceptance (Date):
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Item No Date Received: Source
AMP-356 2/16/2006 AMP Audit
Topic: Status: Open
IWE

Document References:

NRC Representative Morante, Rich
AmerGen (Took Issuc):

Question

IWE AMP
Question 4 IWE AMP Revised Feb. 17, 2006 R. Morante (AMP-356)

(1) Identify the specific locations around the circumference in the former sandbed region where UT
thickness readings have been and will be taken from inside containment. Confirm that all points
previously recorded will be included in future inspections.

(2) Describe: the grid pattern at each location (meridional length, circumferential length, grid point
spacing, total number of point readings), and graphically locate each grid pattern within the former
sandbed region.

(3) For eact grid location, submit a graph of remaining thickness versus time, using the UT readings
since the initiation of the program (both prior to and following removal of the sand and application of
the external coating).

(4) Clearly describe the methodology and acceptance criteria that is applied to each grid of point
thickness readings, including both global (entire array) evaluation and local (subregion of array)
evaluation.

Assigned To: Ouaou, Ahmed

Response:

Response:

1. The circumference of the drywell is divided into 10 bays, designated as Bays 1, 3, 5,7, 9, 11,13,
15, 17, and 19. UT thickness readings have been taken in each bay at one or more locations. The
specific locations around the circumference in the former sand bed region where UT thickness
reading have been taken from inside containment are Bay 1D, 3D, 5D, 7D, 9A, 8D, 11A, 11C, 13A,
13C, 13D, 15A, 15D, 17A, 17D, 17/19 Frame, 19A, 19B, and 19C. For each location, UT
measurements were taken centered at elevation 11'-3". These represent the locations where UT
measurements were taken in 1992, 1994, and 1986.
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In addition UT measurements were taken one time inside 2 trenches excavated in drywell floor
concrete. The purpose of these UT measurements is to determine the extent of corrosion in the
lower portions of the sand bed region prior to removing the sand and making accessible for visual

inspection.

Future UT thickness measurements will be taken at the same locations as those inspected in 1996 in
accordance with Oyster Creek commitment documented in NRC Question #AMP-209.

2. For locations where the initial investigations found significant wall thinning (9D, 11A, 11C, 13A,
13D, 15D, 17A, 17D, 17/19 Frame, 19A, 19B, and 19C) the grid pattern consists of 7 x 7 grid
centered at elevation 11’-3 (meridian) and centered at the centerline of the tested location within each
bay, which consists of 6"x 6" square template. The grid spacing is 1" on center. There are 49 point
readings. For graphical location of the grid, refer to attachment 1.

For locations where the initial investigations found no significant wall thinning (1D, 3D, 5D, 7D, 9A,
13C, and 15A) the grid pattern consists of 1 x 7 grid centered at elevation 11’-3" (meridian) on 1"
centers. There are 7 point readings. For graphical location of the grid, refer to attachment 1.

3. A graph rapresenting the remaining thickness versus time using UT reading since the initiation of
the program (both prior to and following removal of the sand and application of the external coating)
for location 9D, 11A, 11C, 13A, 13D,15D,17A,17D,17/19, 19A, 19B, and 19C is included in the
attached graph.” Other locations (i.e. 1D, 3D, 5D, 7D, 9A, 13C, and 15A) are not included becaus2
wall thinning is not significant and the trend line will be essentially a straight line.

4. The methodology and acceptance criteria that is applied to each grid of point thickness readings,
including both global (entire array) evaluation and local (subregion of array) is described in
engineering specification 1S-328227-004 and in calculation No. C-1302-187-5300-011. These
documents were submitted to the NRC in a letter dated November 26, 1990 and provided to the Staff
during the AMP/AMR audit. A brief summary of the methodology and acceptance criteria is described

below.

The initial lozations where corrosion loss was most severe in 1986 and 1987 were selected for repeat
inspection over time to measure corrosion rate. For location where the initial investigations found
significant wall thinning UT inspection consists of 49 individual UT data points equally spaced over a
6"x 6" area. Each new set of 49 values was then tested for normal distribution.

The mean values of each grid were then compared to the required minimum uniform thickness
criteria of 0.736. In addition each individual reading is compared to the local minimum required
criteria of 0.49. The basis for the required minimum uniform thickness criteria and the local minimum
required criteria is provided in response to NRC Question #AMP-210.

A decrease in the mean value over time is representative of corrosion. If corrosion does not exist,
the mean value will not vary with time except for random variations in the UT measurements.
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If corrosion is continuing, the mean thickness will decrease linearly with time. Therefore the curve fit
of the data is tested to determine if linear regression is appropriate, in which case the corrosion rate
is equal to the slope of the line. If a slope exists, then upper and lower 95% confidence intervals of
the curve fit are calculated. The lower 95% confidence interval is then projected into the future and
compared to the required minimum uniform thickness criteria of 0.736.

A similar process is applied to the thinnest individual reading in each grid. The curve fit of the data is
tested to determine if linear regression is appropriate. If a slope exists, then the lower 95%
confidence nterval is then projected into the future and compared to the required minimum local

thickness criteria of .49.

LRCR #: LRA A.5 Commitment #:

IR#:

Approvals:

Prepared By:  Ouaou, Ahmed 4/ 4/2006
Reviewed By:  Getz, Stu 4/ 5/2006
Approved By: Warfel, Don 4] 5/2006

NRC Acceptance (Date):
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NRC Information Request Form

Item No Date Received: Source
AMP-141 10/ 6/2005 AMP Audit

Topic: Status: Open

IWE

Document References:

B.1.27
NRC Representative  Morante, Rich

AmerGen (Took Issuc): Hufnagel, Joh

Question
AMP B.1.27 IWE

a. Visual inspection of the coatings in the former sandbed region of the drywell is currently conducted
under the applicant’s protective coatings monitoring and maintenance program; only this AMP is
credited for managing loss of material due to corrosion for license renewal. Visual inspection of the
containment shell conducted in accordance with the requirements of IWE is typically credited to
manage loss of material due to corrosion.

The applicant is requested to provide its technical basis for not also crediting its IWE program for
managing Icss of material due to corrosion in the former sandbed region of the drywell.

B. During discussions with the applicant’s staff on 10/04/05 about augmented inspection conducted
under IWE, the applicant presented tabulated inspection results obtained from the mid 1980s to the
present, to raonitor the remaining drywell wall thickness in the cylindrical and spherical regions where
significant corrosion of the outside surface was previously detected.

The applicant is requested to provide (1) a copy of these tabulated inspection results, (2) a list of the
nominal design thicknesses in each region of the drywell, (3) a list of the minimum required
thicknesses in each region of the drywell, and (4) a list of the projected remaining wall thicknesses in

each region of the drywell in the year 2029.

AMP B.1.27 IWE Question on Remaining Wall Thickness in the Former Sandbed Region of the
Drywell

c. During discussions with the applicant’s staff on 10/05/05, the applicant described the history and
resolution of corrosion in the sandbed region. After discovery, thickness measurements were taken
from 1986 trrough 1992, to monitor the progression of wall loss. Remedial actions were completed in
early 1993. At that time, the remaining wall thickness exceeded the minimum required thickness. The
applicant concluded that it had completely corrected the conditions which led to the corrosion, and
terminated its program to monitor the remaining wall thickness. At that time, the remaining years cf
operation was expected to be no more than 16 years (end of the current license term).
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The applicaint’s aging management commitment for license renewals is limited to periodic inspection
of the coating that was applied to the exterior surface of the drywell as part of the remedial actions.
The applicant has not made a license renewal commitment to measure wall thickness in the sancbed
region in order to confirm the effectiveness of the remedial actions taken.

Assigned To: Ouaou, Ahmed

Response:

a) Visual inspection of the containment drywell shell, conducted in accordance with ASME Section X,
Subsection IWE, is credited for aging management of accessible areas of the containment drywell
shell. Typically this inspection is for internal surfaces of the drywell. The exterior surfaces of the
drywell shell in the sand bed region for Mark | containment is considered inaccessible by ASME
Section Xl|, Subsection IWE, thus visual inspection is not possible for a typical Mark | containment
including Oyster Creek before the sand was removed from the sand bed region in 1992. After
removal of ithe sand, an epoxy coating was applied to the exterior surfaces of the drywell shell in the
sand bed region. The region was made accessible during refueling outages for periodic inspection of
the coating. Subsequently Oyster Creek performed periodic visual inspection of the coating in
accordance with an NRC current licensing basis commitment. This commitment was implemented
prior to implementation of ASME Section XI, Subsection IWE. As a result inspection of the coating
was conducted in accordance with the Protective Coating Monitoring and Maintenance Program. Our
evaluation cf this aging management program concluded the program is adequate to manage aging
of the drywell shell in the sand bed region during the period of extended operation consistent with the
current licensing basis commitment, and that inclusion of the coating inspection under IWE is not
required. However we are amending this position and will commit to monitor the protective coating in
the exterior surfaces of the drywell in the sand bed region in accordance with the requirements of
ASME Section XI, Subsection IWE during the period of extended operation. For details related to
implementation of this commitment, refer to the response to NRC AMP Question #188.

b) A tabulation of ultrasonic testing (UT) thickness measurement results in monitored areas of the
drywell spherical region above the sand bed region and in the cylindrical region is included in ASME
Section XI, $Subsection IWE Program Basis Document (PBD-AMP-B.1.27) Notebook. The tabulation
contains information requested by the Staff and is available for review during AMP audit. The
tabulation is also provided in Table -1, and Table-2 below,

c) in December 1992, with approval from the NRC a protective epoxy coating was applied to the
outside surface of the drywell shell in the sand bed region to prevent additional corrosion in that

area. UT thickness measurements taken in 1992, and in 1994, in the sand bed region from inside the
drywell confirmed that the corrosion in the sand bed region has been arrested. Periodic inspection of
the coating indicates that the coating in that region is performing satisfactorily with no signs of
deterioration such as blisters, flakes, or discoloration, etc. Additional UT measurements, taken in
1996 from inside the drywell in the sand bed region showed no ongoing corrosion and provided
objective evidence that corrosion has been arrested.
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As a result of these UT measurements and the observed condition of the coating, we concluded that
corrosion has been arrested and monitoring of the protective coating alone, without additional UT
measurements, will adequately manage loss of material in the drywell shell in the sand bed region.
However to provide additional assurance that the protective coating is providing adequate protection
to ensure drywell integrity, Oyster Creek will perform periodic confirmatory UT inspections of the
drywell shell in the sand bed region. The initial UT measurements will be taken prior to entering the
period of extended operation and then every 10 years thereafter. The UT measurements will be
taken from inside the drywell at the same locations where the UT measurements were taken in 1€96.
This revises the license renewal commitment communicated to the NRC in a letter from C. N.
Swenson Site Vice President, Oyster Creek Generating Station to U. S. Nuclear Regulatory
Commission, "Additional Commitments Associated with Application for renewed Operating Licensz -
Oyster Creek Generating Station", dated 12/9/2005. This letter commits to one-time inspection to be
conducted prior to entering the period of extended operation. The revised commitment will be to
conduct UT measurements on a frequency of 10 years, with the first inspection to occur prior to
entering the period of extended operation.

This response was revised to incorporate additional commitments on UT examinations for the sand
bed region discussed with NRC Audit team on 1/26/2006.
This response was revised to reference response to NRC Question #AMP-188 and RAI 4.7.2-1(d).

AMO 4/1/2006.
The response was revised to add Table-1, and Table-2, and delete reference to RAI 4.7.2-1(d) AMO

4/5/2006.

LRCR#: 229 LRA A.5 Commitment #: 27

IR#:

Approvals:

Prepared By:  Ouaou, Ahmed 4/ 5/2006
Reviewed By:  Getz, Stu . 4/ 5/2006
Approved By: Warfel, Don 4/ 5/2006

NRC Acceptence (Date):
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