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UNITED STATES NUCLEAR REGULATORY COMMISSION

ATOMIC SAFETY AND LICENSING BOARD

EVIDENTIARY HEARING

il

IN THE MATTER OF: ) I

AMERGEN ENERGY COMPANY, LLC || Docket No.: 50-0219-LR
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Creek Nuclear Generating I

Station) I

) ||
-

‘Ocean County Administrative Building
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101 Hooper Avenue

Toms River, New Jersey 08754
Monday, September 24, 2007

The above—entitled. matter céme on for
hearing, pursuant to notice at 9:03 a.m.
BEFORE :
THE HONORABLE E. ROY HAWKENS, Chairman
THE HONORABLE PAUL B. ABRAMSON

THE HONORABLE ANTHONY J. BARATTA
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PROCEEDTINGS

9:03 A.M.
CHAIRMAN HAWKENS: Good morning. 1It's

0900/ 9 o'clock a.m. We’'ll proceed.
This is a'hearihg in the case of AmerGen
Energy Company,.Docket No. 50-0219-LR. AmerCen has
applied tovrenew his ope;atingllicense at the Oyster
Creek Nucleaf Generating Plant for a 20—yeafmperiodn
AmerGen’s application is Qpposed by six éroups that
refef to themselves collectively as Citizens and those
groups are one, Nuclear -Infqrmétioﬁ and Resource
Service; tWo, Jersey ’Shore Nuclear Watch,
Incorporated;'three, Grandmothers, Mothers and More
for Energy Safety; four, New Jersey Public Interest

Research Group; five, New Jersey Sierra Club; and six,

 New Jerséy Environmental Federation.

Citizens argue that AmerGen’s Commitment
to take ultrasonic test measurements of the width of
the dry well shell.every four years during the renewal
periodv is not -adequate ’to ensure the shell will
maintain a sufficient safety margin.

At the outset of this hearing, you’ll hear
opening statements fronlthé parties that will describe
the dry well shell, explain its importance and

summarize their respective positions on the adequacy
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of AmerGen’s UT test program.
After you hear these opening statements,
you’ll then hear testimony from the parties’ expert

witnesses. First, however, I‘'d like to take a few

~minutes and introduce this Board, tell you our

function‘in this'proCeeding, and explain to you how
we’ll conduct the hearing.

My name is Jay HaWkens, With me are Judge
Tony Baratta and Judge Paul Abramson. We're
Administrative Jﬁdges from the Atomic Safety and

Licensing Board Panel. The Panel is the judicial arm

of the Nuclear Regulatory Commission. The Judges

appéinted to the Pénel sit on.boards like this to
adjudicate chailenges to nuclear licensexapplications.

In the Atomic Energy Act, Congress
provided that in composing licehsing boards, the board
wili cOnSist of omne 1egallY—trained Judge who will
chair the board, and two technicaily—tréined Judges
who have ,qualifications‘ that are appropriate to
adjudicate the technical issues that are presented in
that particuiar case.

In this case, I'm the legally-trained
Judge chairing this Board. Both of my colleagues,
Judge Baratta and Judge Abrémson-are_the technical

Judges having their doctorates in nuclear physics. I
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should also mention that Judge Abramson, in addition
to haVing a doctorate in nuclear physics, also is
legally trained, authorized and licensed to practice
law. o4

As I mentioned, we are a compohent of the
Nuclear Regulatory Commission, but this Board is
separate'from and insulated from the NRC staff which
appears as a party before us today, along with the
Applicant, AmerGen, . and the challengers or
Intervenors, Citizen85

After today’s hearing in the following
weeks this Board will issue a written decision
resolving the issues that are. presented. That
decision can be’ appeéled by any party- to the
administrati&e appellate boé& which are the
Commissionefs.on the Nuclear Regulatory Cdmmission.
And their decision, in turn, caﬁ be challenged by any
party in the U.S. Court oﬁ.gppeals;,tThat deciéion, in
furn, the party can seek review in the United States
Supreme Court. And that in-'a nutshell is who we are
and what our function is.

I'd like now to take a few minutes and

explain how we’'ll conduct today’s hearing. It's

called an informal hearing or a subpart (1) hearing.

" It’s called subpart (1) because that’s the section in
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the Code of Federal Regulations that the procedures
are looated, In the past several months the parties
have provided this Board with numerousilegal briefs,
hundreds of'pages‘of documeotary materisl and last
week they submitted over 125sexhibitskinto evidence
upon which they rely and those exhibits include
numerous affidavits containing testimony"ofv.their
expert witnesses. And I should mention the parties
select and designated their respective expert
witnesses Who Qill be representing them and testifying
today.

AmerGen and the NRC Staff have several
expert witnesses. . Citizens have elected to use one
for todayfs proceeding.

Undér the regulations gorerning today’s
hearing, the expert witnesses will be questioned by
the Judges. We’'ve been assisted, however, in this
task by_ the parties who have ,providedv us with
suggested questions that they think it would be well
for us ' to consiaer to ask and I should mentioh that
the parties also during the course of this-hearing
will be given another opportunity to provide us with
suggested written questions that we will consioer
asking.

We’ll be asking questions of the witnesses
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in topica1>panels. There ére Sig topics Which we'll
address during the dourse of the hearing: one, the
physical structure and history of the dry well éhell

and AmerGen’'s commitments to ensure the shell

maintains an adequate margin; two, the acceptance

criteria for the sand bed region; three, the available
margin, the curreﬁt available margin'until the shell
exéeeds -the acceptanée criteria; " four, potential
sources of water that could . create a corrosive
environment; five, the protective epoxy coating that
AmerGen has applied to the dry well shell; and six,
the possibility and extent of any future corrosion.
After we’'ve questioned the witnesses on
thesé six topics,~ we'll gi?e the parties the
opportunity to providé brief closing stétements and

that would be the end of the hearing. Now the parties

have requested that we complete the hearing no later

than noon on Wednesday in ‘order to enable the
observance of Sukkot. We believe this is a reasonable

goal and we readily granted that request. "To the

~extent we determine that we’re running late and

questioning the witnesses is going longer than we
expected, we may start earlier tomorrow and go later
tomorrow than otherwise planned, but we’ll apprise

both the parties and the audience of what our
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anticipated schedule is.

Before going Vforward, I would 1like to
express on behalf of the Board our gratitude to the
Oceén County officials for allowiﬁg us to'use this
hearing facility. We did use it once before, some of
you may remember, for our limited'apﬁearance session
several months ago and they were kind enough to let us
use it again and we're>very gratéful for that and
especially express our gratitude to Donna Flynn who
has been extremely helpful to us in settihg this up.

And finally, we’d like to extend our
thanks to the Ocean County Sheriff’s Department who
likewise provided terrific support. at the limited
appearance session and_is again providing support
today. So thank you to ﬁhem.

It

That concludes my introductory remarks.

" Would the parties -- Judge Abramson would like to say

something as well.
JUDGE ABRAMSON: Just for clarification

for those of you who are not familiar with our

processes There, what’s at 1issue here is the

application by AmerGen. The staff’s work is not at
issue. And even though the staff is formally a party.
to our proceeding that’s a holdover from our old

regulations which have recently been revised. Staff
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is, in fact, here as an amicus to.us to help us
understand what the staff thought when it reviewed the
apélication! Their work is notvat issue.

What’'s at issue'.is only Vthe' single

question. that’s been admitted here by Citizens which

has to do with the remaining thickness of the dry well

and its ability to stand up for another 20 years if
their license is extended.
Finally, it’'s important for everybody to

understand that what happens under our new regulations

is we have extensive technical testimony in front of

us. Each of the parties has filed their technical

views in depth. ' Eabh. of the parties has had an
opportunity\to reply to that technical view with their
own technical rebuttal and in many instances we have
asked for further technical information, so what
you’'re going to see today is'us'asking_questions'to
clarify our view of the technical information that'’s
in ffont‘ of us so that we can make a technical
deciéion on whether or not this question that's_béen
raised by Citizehs is something that wa?rants a change
in the ffequency of'ultrasonic inspection.

.CHAIﬁMAN HAWKENSg~ Thank you. Will the
attorneys for the parties pleése introduce themselves

and their associates and their expert witnesses,
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starting with AmerGen.
MR. POLONSKY: . My name is Alex Polonsky.

I'm with Morgan, Lewis and Bockius, LLP. We are

counsel to AmerGen.

CHAIRMAN HAWKENS: One interruption. When

the individuals do speak, would they please ensure

'they speak directly into the mics to assist our court

reporters. Thank you.
MR. SILVERMAN: 'My name is Don Silverman

and I am also with Morgan Lewis and we are counsel to

"AmerGen.

MS. SUTTON: Kathryn Sutton with Morgan,
Lewis and Bockius.

CHAIRMAN HAWKENS:  You want to also

“identify your expert witnesses, please?

MS. SUTTON: Yes.

MR. POLONSKY: I believe we have
approximately 14 expert witnesses who are here to
provide testimony'oﬁ the various specific technical
panels that the Board has.asked information -about.

Mr. Julien Abramovici, Mr. Jon Cavallo, Scott

'Erickson, Michael Gallaghef, Barry Gordon, Dr. David

G. Harlow, Gary Harlow, John Hawkins, Edwin Hosterman,

Martin‘McAllister, Ahmed Ouaou, John O'Rourke, Fred

Polaski, Francis Howie Ray, and Peter Tamburro. And
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I'm sorry, we also have Dr. Har Mehta. And I can

provide a list of all those spellings to the court

s

reporter at the break.

e

CHAIRMAN HAWKENS: Thank you.

MS. BATY: For the NRC staff, my name is

Mary Baty, and my co-counsel is Mitzi Young. Also
seated at table is Louise Lund. Our witnesses are
seated in the audience. We have Mr. Hansraj Ashar,

Dr. James Davis, Dr. Mark Hartzman, Timothy O’Hara,
and Arthur D. Saloman.
' MR. WEBSTER: Good morhing. I'm Richard

Webster. I'm with the Eastern Environmental Law
Centerrand teach at Rutgers Environmental Law Clinic.
We're representing the six Citizens gréups here today.

With me is Juiie LeMense, who is also an
attorney at 'Eéétern Environmental Law Center and
teaches at Rutgers Environmental Law Clinic. We héve
witness over here, Dr. Rudolf;Hausler;

CHAIRMAN HAWKENS: All right, thank you
very much. - N |

Before hearing opening statements from the
parties, a few administrati_ve évidentiary items I want
to ensure thatvwe;ve addressed. As I mentioned last
week the parties submiﬁted into evidence a number of

exhibits. There are some outstanding matters which we
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held in abeyance and let ﬁe make sure they héve been
taken care of.

Fifst, do we héve Citizens replacement
Exhibit A?

MR. WEBSTER: Yes, Judge.

CHAIRMAN HAWKENS: Tﬁank.you; And.Staff;s
replacemeﬁtlExhibit A?

MS. BATY: Yes.

CHAIRMAN‘HAWKENS: I believe Citizens also
had an Exhibit 347

MR, WEBSTER :  Thét was the exhibit divider
that identified Exhibit 34 is actually AmerGen Exhibit
3.

CHAIRMAN‘HAWKENS: All right, thank yoﬁ.
There was also an issue about Citizens’ Exhibit 63,
64, and 65, if you'd like to éddress that, Mr.
Webster?

MR. WEBSTER: Yes. I think Citizens
Exhibit 63, it turns out,-is the sameias_AmerGen
Exhibit 7 and so we’ve agreed‘ to refer to it as
Citizens Exhibit 63 as AmerGen Exhibit 7. So there
isn’t any dispute about that.

64 and 65, I think there dées remain a
dispute about -- I understand the staff are objecting.

I think we all agree with the factual situation which
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is that these exhibits were not attached to the email
that we sent out with the rest of our exhibits. They
were, however, included in the hard copy which was

overnighted to both AmerGen and the staff on the same

day that the email was sent out.

In addition, earlier the same day, I did

send out an email to both staff and to AmerGen

Vspecifying precisely what the_page numbers of these

exhibits within discovery, so both parties were fully

on notice that these exhibits would be submitted and

then timely received these exhibits on the Monday
morning and then subseéuently[ neither AmerGen nor
staff made an objection to those exhibits in their
motions in‘limineL

CHAIRMAN HAWKENS: IDo ?ou now seek to have
them admitted into evidénce, Mr. WebSter?

MR. WEBSTER: We now offer them 1in
evidence, yes,_Judge.

CHAIRMAN HAWKENS: Thank you. May I hear
from AmerGen, please?

MR. SILVERMAN: We have no objection to

the_admission of those exhibits into evidence, Your

Honor.
CHAIRMAN HAWKENS: NRC staff?

MS. BATY: We obviously with respect to
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Exhibit 63, the staff has no objection. The staff
maintains that the Exhibit 64 and 65 were hot timely.
In accordance with Débré Wolf’s email following the
teleconference on September 5th, she stated that all
exhibits must be submitted to the Board and provided
to the parties nc later than with the surrebuttal
testimony due on September l4th. |
Staff did not, in fact, receive Exhibit 63
and 64 -- I mean 64 and-65? excuse me, until Monday
morning and neither of those 64;'65 is referenced in

the emails transmitting the Citizens surrebuttal

'testimOny; So the staff maintains that they were not

filed in a timely manner and we were not aware of

tHem, of their contents.

MR. WEBSTER: May I ask Ehe staff whether
they -- well, maybe I will point out not the Panel
that thé staff were awaré of thé contents of those
exhibits because I actually emailed to Ms. Young the
precise page numberé of those exhibits onAtheiFriday.

CHAIRMAN HAWKENS: Thank you, Mr, Webster.
The NRC staff is not alleging any actual prej;dice, is
it,”as a result of not receiving it?

MS. BATY: No.

CHAIRMAN  HAWKENS: and the email

transmission. The NRC staff’s objection is overruled.
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The exhibits are admitted into evidence. |
(The documeh:s,v having been
marked pre?iously . for
identificatioﬁ as. Citizens
Exhibits 64 ahd 65, Were
received in evidence.)
vACHAIRMAN HAWKENS: For clarification, Mr.

)

Webste:, 63 being submitted ihto evidence or is it
simply going to be a placeholder for ;—

MR. WEBSTER: 63 we’ll just put a place
holder in that says that 63 has been delibérately
omitted because it is AherGen Exhibit 7.

CHAIRMAN HAWKENS; Very well. Thank you.
For the record then, let me just review then What we
have currently admitted into evidénce for Citizens.
Exhibits A’throuéh D and Exhibits 1 through 65.

For the NRC Staff, Exhibits A through D,
and Exhibits 1 through 6.

For the Applicaﬁts, Exhibits A through D,
and Exhibits 1 through 61.

MS. BATY: Your Honors, does AmerGen have
an additioﬁal exhibit they want to idgntify at this
time? |

You said 61?

MR. SILVERMAN: Yes. If I may,  Your
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Honor?
CHAIRMAN HAWKENS: Yes, please go ahead.
MR..SILVERMAN:'This is Mr. Silverman. We
hé&e, in accordance with the discussions we had With
the parties and the Board last week, we bfought with
us today a model of a quarter cf the dry well shell
which we thought might be useful’in_the diséhséions

and the presentations and we’ve discussed this with

- the parties. It’s available to all the parties to

use. It’s a model that we cannot leave with the
Board, but ‘what we have done is we have taken
photographs. We have a number of sets of very clear
color phoﬁographs; fiye phdtographs to a set that
cover the entire circumférence from the top‘down-and
give a very clear picture of this particular visual
aid.

There are two things that we\needed to
discuss. There islqne errdr, if you will, on this
model. The model was designed in accordance with thé
original facility desigh and at the apprbpriate time
what we can do is show you-that'there abpears to be a
trough,'é rectangular trough in the -- on the floor of
the dry well region, thé sand bed region of the dry
well which was there in the otiginal design, but is

not there in the actual as-found condition today
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because of the application of epoky coating to.thé
floor. We.have_again discussed this with the parties.
Thatvfloor is essentially flat with a drop down to the
drain system. Wevcan show that at the appropriate
time, but for the record we wanted to stipulate, and
I think all the parties have agfeed that there is one
aspect of this model that's not entirely consistent
with the,as—fouﬁd condition.

Because we expect that the parties wili be
referfing to this, we.would-prbpose‘to,admit into
evidence the five photographs of the model that wé
brought with us and .we proposé that it be marked as
Apﬁlicant’s Exhibit 62.

CHAIRMAN HAWKENS: NRC staff, any
objection? |

MS. BATY: The staff has one question.
Would it be better to label the photographs with a
1ettef,'62A.through C, D, to be clear about which one,
perhaps someone is réferring to?

MR. SILVERMAN: That would be fine.

MR. WEBSTER: If I could just add to the
stipulapion, I think Mr. Silverman has described the
current condition of the floor. The previous
cdﬁdition of the floor is that it was never finished

in the way the model depicts. It was, in fact, found
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to be crated with exbosed rebar and so the floor,
actually at no time had the shape ﬁhat’s depicted on
the model.

MR. POLONSKY: I'm not sure that that'’s
entirely accurate. The igsue ig how it was found.as
opposed to how it was actually designed and created
and whether or not that trough was there in the very
beginning is apparently unknéwn right now, so I don't
think we need to get into thét level of stipulation.

CHATIRMAN HAWKENS:. This is the design.

MR? SILVERMAN: That is correct.

CHAIRMAN HAWKENS} Not the way it was
found. With that understandihg, do you have any
objection to it?

MR. WEB_STE‘R: No, Judge, no objection.
Thank you.

CHAIRMAN HAWKENS: Do you want to mark
these now so we’ll know what you’re referring to as
you rely upon them?

MR. SILVERMAN: Yes. I will identify each
one for the fecord, Your Hoﬁor, as best I can. I
think that the description will differentiate between
the different photographs.

The first photograph which we’ll m;rk as

~—

Applicant’s Exhibit 62A shows very clearly in the
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center top portion of the picture, the words "dry well
shell“.and the markings at the bottom are as to other
>aspects of the dry well are barely visible. 1It’s the
lefthand quadrant.

| The photograph which we propose to. be
marked as Applicant’s Exhibit €2B is also the'léfthand
quadrant. .You do see the marking dry well shell at
the top, but very cléarly at the bottom you can read
the other labels including sand bed reéion, skirt
‘cylinder, and reactor pedestal.

Applicant’s Exhibit 62C would.be‘the right
hand quadrant. In this photograph, on thé right hand
side, you now see the label that says downcomer Vent.
and you see the other 1labels that I referred to
earlier as well.‘ No, let me be clear. 1In the top you
see dry well shell label and at the bottom you will
seé the labels drain sump and sand bed'drain. |

Applicant’s Exhibit 63D is a rear version,

~a rear view of the model with three downcomers and

" there is no label that is visible.

And finally, Applicant’s Exhibit 62E .is
_also a rear version, it looks like there are two
downcomers‘that are visible. \Agéin, no labels are
visible.

CHAIRMAN HAWKENS: Thank you. Having
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heard no objections, Applicant’s Exhibitv62 consisting
of five photographs of the model ié admitted intb
evidence.

(The photographs, having been
marked previously for
idﬂntification as Applicant’s
Exhibit 62A, 62B, 62C, 62D, and
62E, were received in

Is there any other evidentiary/ﬁaﬁters,
administrative matters' the _parties wish to raisé
before géing Eo opening statements?

MR. WEBSTéR: Jﬁst one other matter,
Judge,.éould we just set up the overhead érojector
before we étart the opening statements?

MR. .SILVEsRMA,N: And Ybur Honor, if I ﬁay,
there is one bther matter just to be absolutely clear
on the record. And this relates to thé-objéctions
that Applicant has made and the staff has made in
prior motions in iimine.‘ Just to be clear, we
understand that the Board has stated for the record
that the objections that we have made previously afe
preserved for appeal and there.is no need to repeat
those during the course of this hearing. ’
MR. WEBSTER: Thét is correct.

MR. SILVERMAN: Our understanding is we've
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been admonished to exercise restraint in proffering

objections and we will do so. We would like to be

clear that to the extent that there is some issue

“which is not encompassed within the scope of the

' motions that we have previously filed, perhaps, goes

to different subject matter than the subject matter
which we raised in those motions that we would be free
to raise concern, express concern, file an objection.

CHAIRMAN HAWKENS: That’'s correct, Mr.

Silverman.

MR. SILVERMAN: Thank you.

CHAIRMAN HAWKENS: While we'’'re waiting for
the overhead project to be set up, I’ll mention that
in Itrials, hearings, you typically hear vfirst an
opening statement who has the burden of.proof and in
this case, the license applicant AmerGeh. has the
burden of proof, which is to say the burden is'on them
to demonstfate by a preponderance of the evidencé that
the challenges.presented to us do not have merit. So
AmerGen will first,’ in providing .its opening
statement, they will have 15 minutes.

The NRC staff has been given the

opportunity to present an opening statement. They
declined. So after AmerGen, we will hear from
Citizens.
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(Pause;y

MR. WEBSTER: -Judge, there a couplé of
technical problems with the overhead‘projector, so
perhaps chould suggest if we have AmerGen’s opening'
statement and then take a short break while we figure
it out would be perhaps the most appropriate way?

CHAIRMAN HAWKENS: You still have problems
with the projector, you éay?

MR. WEBSTER: We do.

| CHATRMAN HAWKENS: All right, we will. Do
you have any objectiqn to procéeding thatbway, Mr.
Silverman? Heariné from you and taking a shért recess
while we correct technical problems?

MR. SILVERMAN: ©No objection.

CHAIRMAN HAWKENS: All right. Let’s hear

from AmerGen, please. We are going to ask Mr.

Pblonsky to speak.
OPENING STATEMENT OF ALEX POLONSKY, ESQ.
ON BEHALF OF AMERGEN

Mﬁ. POLONSKY: Thank you. Good morning,
HonOr, Judge Abramson, Judge Baratta. Over the next
two and a half days, this Atomic Safety and Licensing
Board will be hearing testimony regarding potential
future corrosion of the liner or shell that forms ;he

Oyster Creek Nuclear Generating Station’s dry well.
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Inside the dry well is the nuclear reactor and other
equipment. The dry well shell is made of carbon steel
plates fhat are welded together in the shape of an
inverted lightbulb, and it is a large inverted light
bulb. It is over a hundred feet tall.l

But the only part that is the subject of

‘this proceeding is a three foot vertical section near

the bottom of the shell known as.the sand bed region.
The region got its name from the sand that used to be
on the outside of the dry well shell. It is né secret
that many yéars ago there was corrosion in the sand
bed region, significant corrosion in some areas.
Millions of dollars were spent at that time to
identify the causes and to prevent future occurrence.

But the corrosion étopped in 1992. That

year, the sand was removed. The exterior dry well

'shell surface was cleaned and the clean surface was

protected with a three-layer epoxy coating-éystem.

The epoxy coating systém applied then is in excellent
condition today. It has the same éhiny reflective
surface that it had when it was applied 15 years agd
and in addition, AmerGen, the owner and operato: of
the plant, will be performing ultrasonic testing, also
known as UT, thickness measurements of the dry wéll

shell. every four years to further confirm that the
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shell is not corroding.

AmerGen,has.concluded‘that this along with
a host ofvéther commitmenté is more than enough to
monitor and manage thé potential for future corrosion
of the.dry well shell, and thereby continue to fully
protect the public'health and safety.

And AmerGen is né; alone. The U.S.
Nuclgar Regulatory Commission’s technical staff have

reviewed AmerGen’s plans to monitor the dry well shell

-throughout the period of extended operation. Staff

has spent more than a Year réviewing, auditing, and
investigating AmerGen’s aging management plans for
Oyster Creek, which'include the ary well shell. Their
éonclusioh is that AmerGén‘has met the regulatory
requirement to demonstrate with'reasonable assurancé
that the aging management plan will adequately manage
the effects of aging of the dry well shell, such that
it ié intended function will be maintained consiétent
with the plant’s current licensing bésis throughout
the period of extended operation.

And the NRC sﬁaff is not alone. There’s
an independent group, Vas you kndw, known as the
Advisory Committee on Reactor‘Safeguards,_or ACRS.

The ACRS is made up of professors and scientists

. outside of the 'NRC and during three separate
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proceedings, the ACRS scrutinized AmerGen’s aging

management plan for the dry well shell. It too

recommended that the plant be allowed to operate for

~an additional 20 years.

So why are we here if the technical

the aging management program for the dry well shell is
adequate? Because six ahti-nuclear groups who have
banded together and now call themselves Stop the Re-
liceﬁsing of Oyster Creek speculate that a significant

amount of corrosion might possibly, if the stars align

‘and reality is suspended, might occur and not be

.detected.

Included in their conjecture are the

‘following: thevdry well shell is not thick enough

today. 1In other wofdé, its boundiné avéilable margin
is at or below zero. |

Two, the three‘layer epoxy coatipg will
fail and-it will do so in the very locatioh of the
bounding available margin, and over a large enough
area to.be of concern from a buckliﬁg perspective.

Three, water wiiljcome into contact with
the exact spot on the‘dry well shell which has the
remaining available margin all the time and AmerGen

won’'t detect that water, despite a water monitoring
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program, and therefore won’'t take any corrective
actions. Andvfinally, the rate of corrosion wili be
fifty mils per year, which is higher than the wofst

rate that was encountered prior to 1992 when saturated

sand held the water against the exterior dry well

shell surface.
But cutting through all this baseless
hypothesizing, it is important to remember that the

only question at issue is the frequency of future UT

‘thickness measurements. The locations where AmerCen

will be taking these measurements it not at issue nor
are the other parts, and there are manylbf ﬁhem,'of
AmerGen’s aging manégement plan for ‘the dry well
shell. Rather, the only thing at issue is whether
testing every four years is frequent enough. AmérGen
believes it is. The staff and ACRS have concluded.it
is. Only Citizens think it is not.

So what are the technical details?

Corrosion requires three basic things: oxygen, water,

‘and bare metal. Hopefully, you‘will hear our experts

refer to those in much more technical terms. Needless
to say, there is oxygén in the'ambient air. The

exterior sand bed region, even though it is sheltered

and protected from the elements, by being located deep

inside a large concrete reactor building, it is
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exposed to ambient air that is circulated through the
building. So there is oxygen. in there.

As for water, there is no water.on the
exterior dry well shell during normal operations.
Water flowing over the eXteriér dry well shell'while
the plant is operating has never been documented in
the 38 years that the plant has been operating. And

condensation? Physically impossible because the metal

~shell is hotter than the ambient air during

(
operations. So without water, there is no corrosion

during corrosion during normal operation.
Now the plant does shut down every two
years to refuel for an average period of around 30

days. But that is 30 days every two years. During

‘those times, the reactor cavity, which is located on

the top of the dry well is filled with water and it
was this reactor cavity that historically was the

gource of the water that flowed into the exterior sand

bed region. But each time this cavity is filled with

water, prior- to that time, it is protected by a
strippable coating and‘other means to prevent water
from reaching the sand bed region.

During the last refueling outage this past
fall, for example,.AmerGen aﬁd the NRC staff‘entered
the sand bed region and did not identify any water
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there. But even if water were to come into contact
with the exterior dry well shell, AmerGen'’s experts
have demonstrated in their prefiled téstimony that it

would be of no consequence because, and this brings us

‘to our third requirement for corrosion, there is no

bare.metal for the water to come into contact with.

The exterior shell WaS~coated‘with three
layers of epoxy - in 1992. ‘AmerGen ana the NRC
inspected the coating during the last refueling outage
in 2006. It is in great shape. It is in its
sheltered and benign environment. It can continue to
protect the exterior dry well shell throuéh thé period
of extended bperation, And the coating’s top coat is
a grayish white,_purposefully so that if any corrosion
were to biged through the coating it would clearly be
visible on‘the surface.

| AmerGen will be monitoring, monitoring the
coating for any signs of such degradation throughout
the period of exteﬁded opefation.

How much metal remains before safety
margin in the sand bed region are exceeded is also an
issue in the hearing. The welded metal plates that
make up the dry well shell in the sand bed region can
be 736 mils thick, which is 736 thousands of an inch

and still meet the acceptance criteria that are a part
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of the plant's.current'licensing basis.
For perspective,.the acceptance criteria
are based on the ASME code,vwhich includes a safety

factor of two. This means that the dry well shell

~could have a uniform thickness of 736 mils and still

be more than 100 percent away from buckling. So there
is no danger of the dry‘well collapsing if the metal
graduaily.corrodes below the acceptance criteria.
The sand bed region is divided into ten
odd number bays. The vast majority of the bayé are
significantly thicker than 736 mils. In fact,vsome
bays have experienced little or no loss of metal.
AmerGen averageé the internal UT data to identify the
available margin. It there éreA49 points in an
internal UT ﬁeasurement grid, then those 49 points are

averaged to arrive at an average thickness: in that

vgrid area. Based on this straightforward process,

AﬁerGen has determined that the_béy'with the least
amount of margin is bay 19. Andvat the finished
location within that bay, an area of six inches by six
inches square has 64 mils of margin.

That 64 mils hasn’t changed siﬁbe

measurements were taken in  1992. AmerGen has

. ) J
demonstrated in its prefiled testimony that taking UT

measurement every four years is enough to identify any
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future corrosion before arriving at the minimum

uniform thickness of 736 mils. From all these facts,

it is rather queer | that performing routine

measurements every four years is more than adeQuate.

Citizens and theif expert Dr. Hausler,
instead of using the average of the internal UT data,
which is the important component that we need to look
at from a buckling perépective, statistically
manipulates single data pointsvso that they evaluate
only.thé thinpest points and then assumevthat the

shell between these points is equally as thin. By

analogy, 1if you were-trying to calculate the average

- weight of people who live in Ocean County, you would

make inference‘thatbif you weighed enoﬁgh people.gn
the county, rahdomly, that their weights would be
representative’of all the people in the county. You
woﬁidn’ﬁ want»to sélect only ten people!‘ That’s too
few. And you certéiniy wouldn’t want to bias the
sampie population by singling‘out and picking the
thinnest people or the people who look the’thinnest.

“ But what Citizené have done is exactly
that. It is statistically inappropriate to select too
few people and only those that look ﬁhin when ypu’re

tfying to figure the average. Using our analogy, such

statistics would lead to the‘absurd and incorrect
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conclusion that only thin people live here in Ocean

County. Moreover, AmerGen has also demonstrated that
corrosidn of the interiof surface of the dry well
shell, which is embedded in concrete, 1is eséentially
zero and of no engineering concern.

The standard that applies here before the
Board is not what petitioners want or desire, but
rathér what the governing codes and regulations
reguire. AmefGen has demonstrated that it will meet
these codes and regulations throughout the license
renewal period. The Licensing Boafd has many paths to
rule that a four:year UT frequency is adequate for
purposes of license renewal.

One, the Board can rule thaﬁ 64Ymils is
the béunding average for any of the bays.

‘Two, even if the Board found that the
bounding average wés thinnerL it could findAfhat the
epoxy coating won’t fail.

Three, even if:the BQard found that thé
epbxy coating would fail? it could find that itAwouid
not fail in.the area in bay 19 which has the bounding
avefage margin, because of all of the other locations
have more metal and~therefo;é more margin.

Four, even if the Board found that the

epoxy coating would fail in the area of the bounding
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margin, it could find that the coating failure would
not be over a large enough area to be of concern from
a buckliné perspeétive.

Five, éven if the Board ﬁound that the
coating failed over such a large enough area that -
hap?ened to coincide with the area in bay 19 of the
bounding available margin, it could find that there -
would not be any water présént to cause corrosion.

Six, even if the Board found there would
be water present in that exact location, it. could find
that the wa;er would be limited to outages when the
reactor cavity is filled with Water, thereby limiting
corrosion to brief periods of time.

Seven, even if the Board found that water
was present all the time, it could find that AmerGen
wQuid detect the water. After all, AmerGen 1is
checking the sand bed drains for'water'evéry three
months and AmerGen would take corrective action as
committed in its aging management program.

Eight, and finally, even 1f the Board
found that AmerGen wouldn’t detect thé water and
therefore wouldn’t take corrective actions, it could
find that the corrosion rate would be so low that a
four year UT frequency would be adequate.

To conclude, AmerGen has demonstrated that
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it will adequately manage the effects of aging on the
dry well shell such that its intended functions will
be maintained consistent wiﬁh the current licensing

basis throughout the period. of extended operation.

The NRC staff, the ACRS, have concurred. We believe

that the testimony already submitted and the testimony’
that will be given over the next two and. a half days
will provide this Board with the information it needs
to reach thg same conclusion. Thank you, and that
concludes oﬁr remarks.

CHAIRMAN HAWKENS : Thank you, Mr.
Polonsky.

Mr. Webster, how much time would you guess
you may need to make that technical correétion?

MR. WEBSTER: I’'m hoping five minutes but
perhaps ténvminutes would be safest.

CHAiRMAN HAWKENS; Why don’'t we ao ten

minutes to ensure that it is done so you won’t have to

.have any problems.

MR. WEBSTER: Thanks very much, Judge.

CHAIRMAN HAWKENS: Ten minute recess.
Thank you:

(Off the.recordi)

CHAIRMAN HAWKENS: If we could please

seated, we will resume.
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I'm advised the techniéal difficulties

have been corrected. .Mr. Webster, are you ready to
provide your opening statemént?

MR.‘WEBSTER: Indeed.v Thank you, Judge.

As we’'ve heard, AmerGen here bears the

burden of proof to show that the drywell shell would

meet all of the'safety‘requirements if the primary

(phonetic) license starts. on day one, the primary
license, and they would continue to do so for an
extended period of operation.

The ultimate issue here as we’ve heard is

-what is the required frequency of monitoring of the.

thickness of the sandbed regiqn of the drywell shell.

| The Board I think appropriétely has broken

up the issue into three parts.b The first is what is

phe margin above the acceptance criteria. The second

is what is the potential range of corrosion, and then

finally, from those two parameters we can calculate
the appropriate monitoring frgquenc?.»

Qhe of the big things we’re going to hear

about in the next coupie of days is uncértainty. Here

is a huge amouﬁt of uncertainty because as we’ve

heard, the number of measurements taken is quite

“small, and the sampling of those measurements is

somewhat unusual.
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Now, this isn’t a situation created by

citizens. This is a situation created by AmerGen. We

are given the sample that we’re given. All we can do

is make the best analysis that we can of the sample

that we’ve got.

Overali both the federal courts and
scientists require each scientific fact to be proven
to 95 percent confidence. - NRC staff pu?ported ﬁo hold
the previous reacﬁor operator GPU to the same 095
percent confidence standard.

wa, why do we need this standard?v It’s
because the errors compound when you  work with
multiple. parameters, and because each nuclear plant
has multiple parameters to meet, and so as an example,
if there are 40 parameters to meet and each parameter
is met with 95 pércent.coﬁfidence, then statistically
we would expect one of thoée parameters to be out of
compliance.

So to require anything less than 95
percent confidence réally would be - reasonable .
assurance of noncompliance, not reasonable assurance
of compliance.

With regard to the acceptance criterion,
there is one fundamental regquirement, that the shell

as we’ve heard from AmerGen should meet the ASME code,

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com

!




10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

312
and in particular, the most critical issue is'whether
during refueling there is a factor of safety of two.

Through modeling this fundamental

requirement ha been translated into two acceptance

criteria. One is a c;iterion that concerns the mean
thickness. The other concerns the 1local area
thickness.

In addition, the very small arxeas have to
be thick enough so that during the post accident
condition the shellvdoesn’t just blow out_under'the
pressure of the steam that would be generéted.during
an acéident._

There’s no dispute about the mean’
thickness criterion. That’s .736 inches. :There’s no
dispute about a very smail area criteria which applies
to areas thaf ére two inches or. less in_diameteru
That’s.,49 inches.

There is a diSpute about the local area

\

acceptance criterion. This 1is based on some GE
modeling. Now, as you can see, this is AmerGen-
Exhibit 39, Figure 1(a). That modeling in each bay

placed an area that was three feet by one and a half

feet on the edge of the bay. As has been clarified by -

Dr. Hausman’s (phonetic) testimony, that means that

effectively there 'was a nine square foot area
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straddling two bays. So it was every alternate bay.

Now, AmerGen has alleged that this model

was incorporated into the CLB. If true, thét méahs

that at most one could only accept an area that was

less than..736, thinner than .736, that was four and
a nalf square feet in area.

Now, we have tried to determine the
margins .above. each of these acceptance criteria.
turning first to the local a;ea acéeptance criteria,
Dr. Hausler has provided some contour plots that
provide the best visualization of the data that we
have. This is thé visualization of'the'externél data
because the external data was designed precisely‘td_be
compared with the local area acceptance criterion.

Now, it’s impossible obviously from the
feW"measufements that we ha&e ﬁo be exactly certain
about whét the state of the drywell is; As I said[

the theme of this hearing is going to be uncertainty,

not certainty. But this is the best visualization

that we can produce.

‘What it éhows is a very.large area, that
area on the upper left, which is cross-hatched in red.
That, I believe, is less than the .625 inches, and the
area that’s not quite blue, the green area is an area

that’s .725 inches.
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So our visualization of this data, what,
this data is telling us is that the most likely
scenario for the drywell is that there is a large area
much‘larger than four and a half square feet that
covers the whole bay, which is less than .736 inches.
Thus, we believe that we are way beyond

the local area acceptance criterion.

Now, AmerGen has done its own analysis to

assess this issue, and we’ve compared our analysis,

that is, Dr. Hausler’s analysis, with} AmerGen’s

analysis. thisg is a oval A of Bay 1. This is Exhibit
61, Figure 1, Citizens Exhibit 61. Broadly, the two
are in agreement. They make the same assumptions.

Mr. Polonsky complains that we make the assumption

that the drywell in between is linearly,intérpolated.

In fact, AmerGen has donelpreciéely the
same thing with its analysis because that’s reaily the
only reasonable approximation you can make.. And so
AmerGen'’s analysis was done not from thousands of
cpmputer'calculations that carefully look at all of
the data to'get the bestlintérpolatiOnf' It was done
manually moving a few rectilinear areas around and
taking some averages.

Somewhat surprisingly what you end up with

is what I call the Etch-a-Sketch wversion of the
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Citizens aﬁalysis. It’s very simpliStic, crude plots,
but nonetheless, you can see that they’re broadly"
coincident with those produced by Dr. ﬁausler.

Now, for the mean thickness, there’s an
issue about whether the internal measurements are -
appropriate or the external measurements are
appropriate. Of courée, from Citizens’ perspective,
sinée we’'re in a data sparse situation, we believe
that we must look at all of the measurements. There
are certain bays where the internal measuréments are
admittedly located above the areas of worsﬁ corrosion.
In particular, Bay 1 is the most obvious.

It's impossible, and I think AmerGen has
admitted in its filings that it’s impossible from the
Bay 1 internal measurements to estimate the thickness
of the severely corroded area in Bay 1. Using
AmerGen’s analogy, if we just measured éll of the fat
people iﬁ Ocean County and.took the average of their
weight, wé would find that on average Ocean County is
a pretty fat county, and obviously.we don’t think
that'’s true, buﬁ that is effectively what AmerGen is
doing here.
| Now, the other interesting thing -- oh,
and then for the small areas, again, the issue here is

has AmerGen measured the thinnest areas. They say
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that they’ve taken a good .look at this drywell and

they can figure out where the thin areas are, but they

also say there’s lots of general corrosion, and it's
very hard to spot the thin areas.
And what we're saying is that the

statistics suggest -- the extreme value statistics

~ suggest ‘that, in fact, there are going to be areas

that are thinner than the very small area criteriom.
Now, strangely, AmerGen has actually come -
along with this pleading and.said'it cannot find the

margin above the local area acceptance criteria. It

" gaid it knows it's met, but it’s not sure what it is.

This is kind of like your doctor saying, “I think your
cholesterol is fine, but I can’t tell you what your
cholesterol is.*

Even if it’s_true, which we find unlikely,
that AmerGen actually cen'te1i whether it'meets the
criterion or not with an appropriate degree of
certaiﬁfy, ;hat’s still inadequate. At best the
margin above the local area acceptance criterion is
tiny. We, therefore; have to know this margin as the
Board.has feuﬁd.in order to calculate the frequency.

If this margin is not known, then we can’t
calculate the frequency, and AmerGen cannot meet its
burden7
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Now, AmerGeﬁ has estihated the limiting

margin from ﬁhe internal measurements above the mean
thickness criterion as .064 inches, but: after

correcting a few errors in its documents, which

mistakenly purported to represent this as a 95

percentile margin, in fact, this is the mean margin.
This is the mean estimate of the mean thickness.
The 95 percentile estimate of the mean

thickness is considerably lower, and so therefore,

‘taking account of uncertéinty, which we must do here

because we are 1in a dangerous bar (phonetic)
situation, the margin is considerably lower than

AmerGen is suggesting even if those internal

‘measurements are actually representative, which we

don’t believe they are. And even AmerGen documents
say they .are not.

Now, let’s ﬁurn to future corrosion.
There’s an issue bOth'with interior corrosioﬁ and
exterior corrosion. I think évgryone agrees that
interior corrosion could occur if watervleaks onto the
floor of the interior during refueling and the pH
drops below a certain prote¢tive level. There'’s
conflicting testimony about whether that‘could.happeh,

but I think there’s no doubt it could happen.

Exterior corrosioﬁ,similarly could happen
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if there’s water on the outside of thé sandbed and the
coating fails or if there are érrors.that were never
cultured because they were inaccessible.

Now, there’s really no dispute that watef
can  flow down into the sandbed region dﬁring
refueling; It has done that in the ﬁ‘st, and there’s
no reason to anticipate that it coﬁldn't'do that in
the future.

Furthermore, condensation is admittedl?-a
possibility that has not been measured properiy, but
again, we don’'t get to take the measuréments on the
inside of this nuclear reactor. AmerGen”faiied to do
the measurements for water for eight years. When it
did some aﬁalysis of the wéter, it found inactivity in
that water, but then it éaid, oh, but we didn’t check
another t?pe of ‘activity that wouid have identified
where the water came from. |

The reason we don’t know whe;herithere’s
condenéation is ibecause ‘the monitéring has been

( ' :
inadequate. In the absence pf data, we havé to assume
that when the drywell chiliers are 6n it‘will be
colder than the atmosphere on the outside, and .
therefore, you will get condensation.

There was a big issue. The most uncertain

issue of all really is what the corrosion rate could
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be in the future. There’'s really yer? pooxr -data on
this,.indeed. We have asserted that we should assume
a reasonable uppervbound corrosion estimate of ,OS
incheé per yvear. That's admittedly conservative, but
we think that’s appropriate when we’re dealingAwith
nuclear séfety.

’- Now, the other big issue is how long this
corrosive environment could last for, and AmerGen has
put in some testimony aboﬁt how quickly the water on
the outside that occurs during refuéling could dry up.
We believe thét's'really'fantasy° The equation they
use is for an open pond. This is not an open pond.
This is an enclosed area with very limited air flow.

Again, there has been no measurements of
this air flow. AmerGen seems to be very fond of
making aséertibns about what will happen, but not
actually measuring what will happen;

We would like this hearing to be based on‘
the evidence and oh realipy, nbt on specﬁlation about
what could happen in the future. We have shown that
there is a very high degree of uncertainty. It is
this‘ Board’'s responsibility to insure that ‘that
uncertainty is fully taken into account iﬂ the
decision making process.

AmerGen 1is drowning in this sea of
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uncertainty. The Board should not allow AmerGen to

drag the NRC down when AmerGen has had every
opportuniﬁy' to save itself. Based on the record
before the board, the unavdidable éonclusion is that
AmerGeh cannot show that it meets the safety
reguirements for relicensiﬂg with any certainty at
all.

Thus, this Board should determine that

Oyster Creek cannot be relicensed. Should the Board

determine that Oyster Creek can be relicensed, at

minimum the mbnitoring frequency musﬁ be greater than
once per year.

Thank you very much.

CHAIRMAN HAWKENS: Thank you, Mr  Webster.

We will now proceéd to establishing our
panels, getting - the witneSses up( at this vtable.
Because of the spacé limitations, we’re going to have
them sit_in.chairs behindione another, and éo the
eXtent a Judge has a question that any particular
witness feels.he would be the best individual to
answer, we would ask that he Come up and assume a
chair in front of a microphqne and pfovide the answer.

MR. POLONSKY: Judge Hawkené, instead of
having bouncing experts, could we Jjust pass the
microphone to the people in the back?
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CHATIRMAN HAWKENS: Sure, we could do phatn

MR. POLONSKY: Okay.

CHAIRMAN HAWKENS : Whétevér is best for
the witnesses, whatever will work.

MR. PCLONSKY:( Thanks;

CHAIRMAN HAWKENS: Our sound man, is that
acceptable ﬁo you?

PARTICIPANT: Yes.

'CHAIRMAN HAWKENS: Would the witnesses
pleasé'go over here, and would AmerGen and the NRC
staff ana Mr. Webster'please introduce the witnesses
who will be on ;he first papel?

MR. POLONSKY: This is Mr. Polonsky for
AmerGen. For panel numbér one seated to my right is
Mr. Michael Gailagher, who is the Vice President of
License Renewal for Exelon, ‘which is the parent
company of AmerGeh.

Sitting to his rigﬁt is Mr. John O’Rourke;
who is also with the corporate iicense renewal group.

And seated vto his fight is Mr. Fred
Polaski, who is -the Manager of corpqrate license
renewal for EXelon.

MS. BATY: The staff’s witnesses on this
panel on :hé history and commitments are Mr. Hans

Asher, Dr. Davis, Dr. Hartzman, and Tim O'Hara.
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MR. POLONSKY: .For Citizens, we have Dr. -
Rudolf Hausler.

CHATRMAN HAWKENS: Gentlemen, will you
please raise your right hand?

. Do you solemnly swear or‘affirm that the
statements you make in today’s hearing will be true
and correct to the best of your knowledge and belief?
And let me‘edit that: the statements yoﬁ wiil make in
this proceeding, both here and either as we continue
tomorrow and the next day, wili be true and correct to
the best of your knowledge and belief?
| PARTICIPANTS: Yes.

CHAIRMAN HAWKENS : .Let the record reflect
that all witnesses_responded in the affirmative.

JUDGE ABRAMSON: Dr. Hausler, let me ask
you. In your opinion, what roie did the sand play in
the establishing‘the existing corrosien pattern?

DR. HAUSLER: Well, Your Honor, I’'m not.a
structural engineer. Therefore --

JUDGE ABRAMSON: But you’re a coriosion
expert.

DR. HAUSLER: I am a corresion expert.

JUDGE ABRAMSON: And I'm not asking you
about structﬁral. I'm asking you about what role the

sand played in causing the existing corrosion.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22
23
24

25

323
DR. HAUSLER: 4The-sand was helding up the
waﬁer that leaked oﬁ the outside of the reactor into
the sandbed. The water was at the same time, of
course, because, you know, it leaked down through, in 
essence, én air space. It was oxygenated, and as a
conseqﬁénce, the oxygenated water that, you know, did
not‘immediately evaporate or drain through the sand
was held up juét like sénd Qn.the beach remgins wet
for a long time after the ocean has flowed over it.
And as a consequence, the steel underneéth
lost its coating first and then started to corrode.
- JUDGE ABRAMSON: And when you looked at

the measurements of the corrosion pattern, what did

you find for the corrosion? What was it located vis-

a-vis where'the original sand was? Wasbit'at the top
of the sand? Was it in the middle of the sand? Was it
at the bottom? Where was the corrosion worst? How
did it relate to the_actual physiéal location of the
sand. | | |

DR. HAUSLER: Your Honor, it is very
difficult to spéculaté exactly --

 JUDGE ABRAMSON: I‘m not asking you to

speculate; I'm asking you when you looked at the data
what did you see.

DR. HAUSLER: It is difficult to.detérmine
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where the surface of the. sand was because the data
indicate that the corrosion-that is being obsérved is
not like, you know, horizontal, but you know, at times.
it is slénted, and so it is difficult to visualize or

assume, in fact, that the sandbed, you know, was in

place in a horizontal fashion so that the water that

‘drained into the sandbed subsequently, you know,

formed a uniform pattern.

Now, you know, éoming to your question,
yoh know; we think by 1ooking both at the internal
measurements as well as the external measuremént, that
the majority of the corrosion‘was a few inches below
the top of the sandbed. |

JUDGE ABRAMSON: And is that consistent
with yourlunderstanding of how corrosion processes
would take place?

‘'DR. HAUSLER: Absolutely.'

JUDGE ABRAMSON: And when the sand was
removed, now tha; the sand is gone, would you expect
corrosion now to take place if thefe were any
corrosive environment, to take plaée in a differeht
locatiqn?

DR. HAUSLER: Well, the corrosion will

take place where there is water and where the water '

"has access to the surface. Now, the sand is gone.
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The water would more likely accumulate at the bottom
of the former saﬁdbed rather than, you knbw, at the
top,véhd théfefbfé/ I would éxpect the\mostxsevere
corrosion. to occur towards thé bottom of the . former
sandbed.

JUDGE ABRAMSON: So you would expect if
there is future corrosion that the rate would be
higher at the bottom than hear the original top of the
sandbed; is that correct?

DR. HAUSLER: That's correct.

JUDGE ABRAMSON: Thank you.

JUDGE BARATTA: I have no gquestions at
this time for Dr. Hausler.

I do have some questions concerning the
léads and how they come about with AmerGen; and I
think that that ‘relates to the drywell physical
structure as such. So I’'d like to ask those atvthis
timea

As I understand it, there are three cases,
refueling post accident and accident. Is that a
correct summary of the three conditions?

MR. GALLAGHER: 'As far as load
combinations?

JUDGE BARATTA: Yes.

, MR. GALLAGHER: Well, there’s two main

[N
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load -- there’'s several.load combinations, but there’s
two iimiting ioéd/combinations,'and the one is this
refueling case we’'re talking about and the other is
the post accident case.

JUDGE BARATTA: Okay. I think I
understand the refueling case, and the pbst acciaent
one though is the one I'm -- could YOu describe that
briefly?

MR. GALLAGHER: Yes. If I can, can I use
an éxhibit'to point you . to?

JUDGE BARATTA: Okay'.,

MR. GALLAGHER: Tﬂis will be Exhibit 40,
AmerGen’s Exhibit 40, page 24. So if you-look at the
last line there where it talké about post accident

condition, gravity loads plus water load to elevation,

- seventy-four, six inches plus seismic, which is two

times.the design basis earthquake, that’s the post
accident_combinatioﬁ, and that’s thé limiting load
case for membrane stresses, for pressure.

JUDGE ' BARATTA:  Okay.  What type of
acciaént are we referring to-that>would'occur?

MR. GALLAGHER: That’s basically a large

break loss of coolant accident, which would -- you
know, a reactor coolant 1line Dbreak and would
pressurize the primary containment . Peak accident
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pressure is 44 pouﬁds and that’s what’s evaluated in
that particular load combination.

JUDGE BARATTA: And if a LOCA then, would
there be any fuel damage assumed in that?
MR. GALLAGHER: Well, in the design basis,
I guess there is a minor -- there’s éome fuel damage
in the LOCA case, but it'é within the design basis and
we’d have to comply with 10 CFR Part 100, which we --
| JUDGE BARATfA: Right. The off site --
< o MR. GALLAGHER: Yes.
JUDGE ABRAMSON: Excuse me, Mr. Gallagher.
You mentioned this is membrane stress. This is. not
buckling lqads; is that correct?

' MR. GALLAGHER: fhat’s correct; For this
1imitiﬁg lcad combination, this is for membrane
stresses, which is for pressﬁre, and not fér bucklingn
The limiting load combination for buckling --

JUDGE BARATTA: Right. I‘'m trying to get
a sequence going now.

MR. GALLAGHER: Okay. I understand. B

JUDGE BARATTA: If you’d bear with me.

Once you begin to recover from that post accident

condition, what would be the next step, assuming that

it’s a LOCA? 1It’s design basis. There’s some fuel
damage.
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MR. GALLAGHER: - Okay. ‘Well, your

emergency cooling systems would inject tb take care of
the-situation'and use the suppfession pool as a water
source, and actually if yo usee the load combination,

water load to elevation, 74 feet, six inches, is

[}

actually filling the containment to that elevation,
which is basically abéut the top of active fuel, and
you know, so again to ﬁaintain the éore, maintain an
adequate core cooling.

! JUDGE BARATTA: And Ehat level is below
what the level‘ would be  at wunder a refueling
condition; is that correct?

MR. GALLAGHER : Yése Well, we?re taiking‘

different volumes here. This would be water inside

containment. You know, it would have been injected

into the reactor and then it comes out the break, and

then it would go inside the containment and then fill
up.

The water for the refueling case in the
refueling cavity, the reactor cavity whiéh is above
the reactor/ I can point you to an exhibit to show you
that if you would like.

JUDGE BARATTA: If you would.

MR. GALLAGHER: Okay. This isbAmerGen’s

Exhibit 4.
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MS. YOUNG: Excuse me, Judge Baratta and

“Judge Hawkens and Judge Abramson. A question of

procedure here. While AmerGen is answering questions

about various exhibits, staff witnesses do not have

" the stack in front of them, and if it turns out that

there’s é follow-up question on that exhibit we would
need to hand them theAéXhibit while this‘questioning
is going on iﬁ order for them to follow whatvhas
proceeded.

So does the Board have any objection to

staff counsel passing a book with relevant exhibits

during your questioning?

CHAIRMAN HAWKENS: No objection.
MS. YOUNG: Thank you.

MR. GALLAGHER: Okay. Judge Baratta and

Judges, if you look at AmerGen Exhibit 4, this is a

cross-section of the primary containment of the
drywell, and I don't know if yours is in color. 1Is it
in color?

JUDGE BARATTA: Yes, it is in color.

AMR. GALLAGHER: Qkay. So the reactor
cavity is the blue cross-hatched area on top of the
reactor vessel, and so that’s the volume that contains
the water during the refuéling outages,'énd that was

the source of the water that went into this sandbed
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’

region in the past.

I can show you the flow‘path if you would
like to go through that. That's the water behind
we're ta;king about.

JUDGE BARATTA: All right. Let me

" continue then with my line of gquestioning. The

recover from such an accident, would you then go into

a refueling condition?

MR. GALLAGHER: Frbm a post accident
condition?

JUDGE BARATTA: Right.

MR. GALLAGHER:‘ An acciden£ condition is
basically -- I don’t know if this would be the right
term, but it wouid be a terminus event. I mean, we

would not go into a routine --

‘JUDGE BARATTA : Well, what I'm trying to
get at is the definition of -- and maybe I éhould.héﬁe‘
stated this ahead of time. We have a refueiing outage
and then we have unexpected outages, and one of them
could be if you had a LOCA which then led té an
extended period where you were having to de-fuel the
reactor. Yoﬁ know, this is based upon what happened
at TMI, where it was an extended period of time they
were trying to de-fuel it.

My concern there is is it possible to be
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in that situation where you would have water in the
containment, water in the refueling cavity; would it

: _ ; :
be possible to_apply the strippable coating at that
point?

Because, Y6u know, obviously if you have
fuel damage youf radiation levels in the containﬁent
may be high --

| MR. GALLAGHER: Okay.

JUDGE  BARATTA: -- as you mentioned. So
I'm tryinéutd understand the sequence of events that
might occur during an accident.

MR. GALLAGHER: Okay. I understand your

guestion. Well, for an accident such -as that,

basgsically the design basié would be to maintain a
long—ﬁerﬁ core cooling situation. So you could
maintain a coolable geometry and keep the reactor céol
basically indefinitely.

' So I think what yqu’re talking about is
when we go ihto'¥ecovery operations, which is, you
know, well beyond the désign of the plant.v There
would be sufficient tiﬁe to do careful analysis,

careful planning, Céreful development of procedures

and that type of thing to go into recovery and

~ultimately decommissioning.

So I don’t think that the question would
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be really -- vyou know; we would héve.to go into.a
refueling. I mean, obviously at some point if you
wanted to de-fuel the vessel, you know, you woﬁld have
to put water in there and we’dvhave to deal with that,
but I think that’s way beyond, you know, the design
basis and what We woﬁld ge required to do at this
poiht..

' JUDGE BARATTA: Well, what other types of

unanticipated outages could occur which would require

.you to go into refueling mode, in other words, to --

MR. GALLAGHER: Oh, okay.

JUDGE BARATTA: "I mean; that’s the one
that I came up with.

MR. GALLAGHER: Okay.
JUDGE BARATTA: 1Is there something'elsé?

MR. GALLAGHER: Well,.there has been in
the industry some rére occurrences for, say, the non-
standard refueling outages. Refueling outages are
typically at Oystér Creek every two years.

JUDGE BARATTA: Right.

MR. GALLAGHER: Okay? _The outage you're
probably referring to is if we had to go into the
interior of the vessel, if we had to, say, remove a

fuel bundle, a defect fuel bundle, for instance, that

was detected during operating cycle. You would
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basically do all of the refueling pfocedurés that you
would ﬁeed to do in order to‘access_thaﬁ fuel. So
that happens. That has héppened, but it has been rare
occasions.

Now, as far as appiying the strippable
ccating, we would apply the strippable coating in
those particular cases. We’d be using the same
procedures in order to accesé the veséél. That would
be to fill the reactor cavity, remove: the reéétor -
the drywell head and the reacfor head to access that
afea.

JUDGE BARATTA: There’s no doubt in your
mind that thére would ﬁot'be any overriding safety
considerations that would cause you not to apply that
strippable coating?

MR. GALLAGHER: There’'s no doubt in my
mind we would apply the strippable coating before we
put water in the reactor cavity. That’s correct. We
would do that. There’s no doubt in my mind.

.CHAIRMAN HAWKENS: And that would be in

“any of the reactor accident scenarios Judge Baratta

was describing as well? You would have the time under

those circumstances to apply it?
MR. GALLAGHER: Well, we’d certainly have

the time. I just can’t speculate. He'’'s talking
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about, vyou - know, an actual accident. I can’'t
speculate on the actual proéedures we would use and
the time. They would bé well Dbeyond a normal
refueling.

So I'm just not able to speculate on
exactly what we don Certaiﬁly we‘would insure that we
would maintain the drywell and insure that we do nd;
have ;— we, you know, approach safety margins, I
mean, you’'re talking about a recovery situation, which
I think is the exact procedures we used at that point
was speculative, but --

JUDGE ABRAMSON: Let'’s try to clarify'this
a little bit. |

MR. GALLAGHER: .Okay,

JUDGE-ABRAMSON: "How many large break
LOCAs have therevbéeﬁ'in the nuclear industry?‘

MR. GALLAGHER: Zero.

JUDGE ABRAMSON: And when you do your
probabilisticvrisk ésséssment, what kind of numbers ao
you use for the probability of such an occurrence?

MR. GALLAGHER: It’s in the ten to the
minus six range. |

' JUDGE ABRAMSON: So one every once in a
millioﬁ years?

MR. GALLAGHER: Yes.
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JUDGE ABRAMSON: Okay, and requirements

that the staff places[ maybe this is a question for

staff counsel. Let me»esk it first for Ameréen and
then if counsel has somebody' that7s, qualified to
answerbthis they could.

As T understand what you’re replying here
is that the requirements that the agency places on a
licensee vis-a-vis a large break lpss of coolant
acdideﬁt are that you be able to keep the core cool,

and there are no requirements that describe recovery

. procedure; is that correct?

MR. GALLAGHER:' That’s correct.

JUDGE ABRAMSON: Thank you.

boes etaff want to offer any comment on
that? Do you have an expert that would like to offer
anything on that?

I'm net demandingkthat you do, but if you
have something to say along those lines we’d welcome
it.

MR. ASHAR: We have --

JUDGE ABRAMSON: Give him a microphone,
please and give us your name for the record, please.
Your name for the record.

| MR. ASHAR: Haﬁsraj Ashar.

JUDGE ABRAMSON:  Okay.
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MR. ASHAR: 1I'm not an accident analysis
pefson. I'm a.structural engineer. So I caﬁnot, but
based on what we have'éeen during the TMI, okay, it
would be just logical to do that type of operation.
We agreed as far as taking but the fuel bag and
putting up deék time. Access has to be a problem.

JUDGE ABRAMSON: But there are no
procedures that_are preestablished,for that énd no
requirements; is that right?

| MR. ASHAR: Toithe best of my knowledge,
there are none. |

JUDGE ABRAMSON: Okay. Thank you.

CHATIRMAN HAWKENS: To_Ameréen, how long
does it take to épply the taping reactor cavity?

'MR. GALLAGHER: Your Honor, we didn’t
bring an outage expert wiﬁh us, but'it’s a few hours(
less than a day type situation, and there’s a lot of
benefiés for‘lputting .the strippable coating. So
something that’s Vefy beneficial to do. When you put
the strippable coating on, not only does i;, you know,
prevenﬁ and minimize this leakage. Also it’'s for
éontamination control, " and except for /refuelingi
outages, it’s something we want to do.

" You put it on the walls, and then when you

put_the:water in there, if there’s any contamination
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in the water, if you didn’t put the strippable coating
on, when you lower the watef level, you’d have to
_cleaﬁ the walls. Sd_it’s better-to have it in a
coating which you can then strip off and then dispose

of.

A\

So it takes several hours. It’'s part of
our. outage plan, and it was something that we
definitely do.

JUDGE BARATTA: My point was to try to
.ascertain how strong a éommitment yoﬁ would have to
doing that under an unscheduledAoutage situation, and
actually what you just said makes a lot of sense in
the LOCA situation becauée you would have damaged fuel
that you’d be trying to remove, and you don’t want to
spread it around any more than yéu have, I assume:

MR. GALLAGHER: Yes. I mean, our
commitment is very strong. We've committed to this,‘
to put the strippable coatiﬁg on before we put water

' in the reactor cavify. That typically happens in

vrefueling outages; but if there is other outages, we
would do the same. It’s the samé’procedures that we
would use to accesé the vessel, that we would use in
refueling the woéd in a non—refuelingvtime.

JUDGE BARATTA: So you would not have any

extended period of time where there would be water
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without that strippable coating being in there.

MR. GALLAGHER: That’s correct. 'We put
the strippable coating on before we put water in that
reactb£ cavity. | |

CHAIRMAN HAWKENS: Dr. Hausler, I know
that Citizens éxpressed some éoncerns about whéther,
in fact, consistent with the commitment AmerGen.wouid,
under fofced outage l circumstances,. apply the
strippgble coating and taping. Having heard their
commiﬁment on the record, how they construe that
commitmeht, do you have any thoughts or concerns you'd
like to express? |

DR. HAUSLER: No, sir, not really.

JUDGE.- ABRAMSON : okéY,' For AmerGen let’s
pick up on what Qe were discussing earlier with Dr.-
Hausler about the corrosion. If you’re the wrong
panel, then we’ll get the right people later, but what
I'd like to get a handle on is what we think the
corrosibn rate was before the problem was discoyered
and before you developed all of -- before you removed
the sand. |

Is there among you somebody who can just
walk us through for the record what we think the water
inflow rate was, how much water was actually getting

into the sandbed and being hung up so it could
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evaporate and cause a corrosion?
And I'd like to get an idea here because

actually the big question is what’s the future rate,

- and we need to have some idea of what the corrosion

rate would be, and it depends‘on'what we had in the
past and what the data is.

Is this the wrong panel, counsel?

MR. GALLAGHER: Well, we do have a panel
fully on corrosion rate. That’s - Panel No. 6, I
believe. |

JUDGE ABRAMSON: Is it better that we
address thbse‘questions to thatxpanel, counsel?

MR. POLONSKY: Your Honor, the Panel 6 is
focused primarily on future corroéion.

JUDGE ABRAMSON: Right, and I‘'m more
interested right now --

-MR. ?OLONSKY: We can talk with:them‘about
historical corrosion.

JUDGE ABRAMSON : Will they have the

- technical expertise to answer that, or we can bring up

people at that point?
. MR. POLONSKY: Yéah, we have people here
who can answer those questions.
JUDGE ABRAMSON: Okay. Now I can_defer

that until we get to the corrosion rate panel, and
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we’ll just deal with past as well as future.
CHAIRMAN HAWKENS: A gquestion for Dr.

Hausler. I know Citizens, and I guess we’ll go to the

" structure but not require an expertise in that,

Citizens expressed some concern about the limited air

- exchange, limited air flow in that region, and would

you address that, please? I'm thinking that it goes
to the likelihood or the reasonable likelihood of
condensation forming. |

And Citizens expfessed'concern}about the
absence of adequéte air flow.

DR.  HAUSLER: v if I understand you
correctly, you’re referring to the external area, the
sandbed area.

JUDGE ABRAMSON: Correct.

DR. HAUSLER: If water were to accumulate

~there, then of course under certain circumstances it

can evaporate, and I believe AmerGen indicated that
one could use an equation that reflects the
evaporation from a pond, for instance.

Now, T think that in the former sandbed
area i1f water accumulates there, we have mainly a
stagnant area. Tﬁerg have been;‘you know, comments
about a chimney effect, so to speak, in other words,

you know, that there would be, you know, a continuous
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air flow over that area.

However, you know, we do have to remember

that, indeed, between the drywell and the concreté,

you know, shield around the reactor there is about a
three inch space that is filled with insulation

material that would definitely, you know, prevent any

.air flow through there.

So my conclusion on that is that water
will, of course, evaporate until we héve saturation in“
that area,'énd you know, subsequently‘any evacuation
so to speak of water vapor ffom that area would be

extremely slow and definitely, you know, very much

slower than what the pond equation -- let me call it
that way -- you know, would have predicted.
JUDGE ABRAMSON: And that would be

assuming the sandbed has been removéd, which is has.

DR. HAUSLER: Yes, sir.

JUDGE ABRAMSON: If I understand correctly
from. what vyou and I discussed earlier, this
evaporation would be taking place near the bottom of
the'old sandbed region.

DR. HAUSLER: .That’s correct.

JUDGE ABRAMSON: Thank you.

Refore we close on.that; can somebody tell

us ~-- 1let’s ask AmerGen -- what’s the remaining
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thickness gf the drywell at the bottom of the sandbed
region approximately? Isvthere any corrosion there
and is it essentiaily in its as built configuration?’

MR. GALLAGHER: We'’re looking for an
exhibit we can show you. |

JUDGE ABRAMSON: Dr. Hausler, do you want
to comment?

DR. HAUSLER: T think I can answer that at
least in part because we have p%esented some plots and
Bay I believe it was 17, you know, off the trench
data, qnd the trench data‘indicate that, YOu know,
right at the bottom of tﬁe trench, the wall
thicknesses are of the order between 750 to 806 ﬁils,
As you go up in the trench, the wall thickness is
fairly cbnstant until you come to roughly the top of
the -- not.quite the topbbut.towards the top -- of the
sandbed, and then the wall thicknéss decreases again,
and I believe, if I'm not mistaken, the lqwest number
there was on the order of 600 or 650 mils towards the
top.

So in other words, we’ve had at least 25
to 30 percent corrosion in essence in that particular
ipstance.

JUDGE ABRAMSON: At the bottom of the

trough.
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‘DR. HAUSLER: That’s.Correct.

MR. GALLAGHER: We don’t agree with that
assessment. If I can point.you to Exhibit 40.

JUDGE ABRAMSON: Four, oh?

MR. GALLAGHER; Fortyy‘ yes, AmefGen’s
Exhibit 40, and --
| JUDGE ABRAMSON: Pick a page?

MR. GALLAGHER: Yes. Maybe if I could
start with page 52 just so you know what we’re talking
about as far as where the data is taken.

| JUDGE ABRAMSON: Okay.

MR. GALLAGHER: Page 52 is a cross-section
of the same region, and it shows a trench that was. cut
into the interior of the drywéll on the floor, and we

did two of these trenches. One was in Bay 5 and one

‘was in Bay 17.

JUDGE ABRAMSON: How long have these
trehches been there?

MR. GALLAGHER: They were cut in 1986.

JUDGE ABRAMSON;‘ And they were cut at the
time you discovered the corroéion?

MR. GALLAGHER: Yes,

'JUDGE ABRAMSON: And what was the purpose
of it?

MR. GALLAGHER: If was part of the
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assessment. The purpose was to look at two areas, one

that had low corrosion, seemingly low corrosion and

one that had‘higher corrosion and get a profile, and
just the question .

JUDGE ABRAMSON: A vertical profile?.
MR. GALLAGHER; Yes.

JUDGE ABRAMSON: Thank you.

MR. GALLAGHER: dkay? And so if you look
at the data summarized, it’s on page 54, ahd this
Exhibit 40 is the presentation we gave to the ACRS.
If you go to page 54 where it shows the -- we’'re
trying to show here the different elevations of the
trench data, and the trench at the floor and Wé went
slightly below the floor in Bay 5. Basically you see
Bay 5 is 1,074 mils; Bay 17, 986.

JUDGE ABRAMSON: What was the as-built,
approximately?

MR. GALLAGHER: It/s 1,154.

JUDGE ABRAMSON: Thank you.

MR. GALLAGHER: And then we actually were
able to excavate a little bit below the sandbed floor
on Bay 5 and tﬁat was 1,113.

- So our conclusion is that the corrosion
was higher at the top, and it tapered off as you went

to the bottom, which is what you would expect, and so
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there’s more metal at the bottom, where it meets the

sandbed floor. = -

JUDGE ABRAMSON: And is it your conclusion
or your expeﬁts’ conclusions thét what you saw in
those.trenches was relativelyntypical of what one
could éxpect other places below the concrete if you
had actuaily dug other trends? |

MR. GALLAGHER: Yes, and definitely below
the concrete because, as Mr. Gordon can testify in our
corrosion paﬁel, that the --

MR. WEBSTER: Judge, I’1ll object to the
witness testifying for another_witness.

| JUDGE ABRAMSON: Well, we’ll hear from the
other witnéss.. Let me hear what he says is data
that’s typicai or not, and we’ll hear from the other

. /
witness later.

MR. GALLAGHER: Is that below the concrete

surface.

JUDGE ABRAMSON:  Where you made the

trench, right?

MR. GALLAGHER: Yes.

JUDGE ABRAMSON: There was a concrete.
You made a trench --

MR. GALLAGHER: Below that.

JUDGE ABRAMSON: -- to get to see what it
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locked like.

MR. GALLAGHER: A little‘bit below the
surface.

JUDGE ABRAMSON: Right.

MR. GALLAGHER: So imbedded steel 1in

~concrete is basically protected by a concrete pour

water because of the alkalinity.

JUDGE ABRAMSON: The age.

MR. GALLAGHER: Alkalinity, and Mr.
Gordon, you know, -- |

JUDGE ABRAMSON:: We’ll hear. We’'ve seen
written testimony on that topic and --

MR. GALLAGHER: Thét’s correct.

JUDGE ABRAMSON: - we’1ll hear from him
later.

MR. GALLAGHER: The cher thing I’'d point
out, - Judge, 1is to address this is there é likely
corrosion area at the boﬁtom of the sandbed, we don't
think there is. If I could show you Exhibit --

JUDGE BARATTA: Before you leave page 54,

may I ask a question?

MR. GALLAGHER: Yes, Judge.
JUDGE BARATTA: The 986 that’s .referred to
as the trench lower curb to sandbed floor on Bay 17.

Was that taken at different 1locations along that
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bottom or just one location?
MR. GALLAGHER: We took several data

points from the bottom of the trench all the way to

the top.
Fred, do you want to Qnswer?
MR. POLASKI: Yeah, this is Fred Polaski.
yThe data that was taken in those trenches
was a series of-six—by—éix grids. So with every one

inch of elevation there were seven readings taken
across that level, and so YOu/ve got a complete
profiie of the‘thicknéss in the trench.

JUDGE AB‘RAMSON:' And the 986 is the
average of all those? What’s the 986 then?

MR. POLASKI: The 986 would be the average
in that region that it’s presented for. |

JUDGE ABRAMSON: And was there a pattern
to it as Dr. Hausler is suggesting?

MR. POLASKI: Yes, there is a pattern. If
I could réfer you to AmerGen's Exhibit 19, this is an
evaiuation that was performed at the plant during the
most recent refuéling outage when these measurements
were faken.

JUDGE ABRAMSON: Hang on a second while we
get this exhibit.

Okay. Thank you.
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MR. POLASKI: And I’11 refer you. This is
the drawing that’s referred to --

MR. POLONSKY: Your Honot,_this is Mr.
Polonsky.

It appears tx)lbe Attachment 1 to that
exhibit, Attachment 1 and page 8.

MR. POLASKI: Attachmeht 1, page 8.

JUDGE ABRAMSON: Attachment 1, page 8.
Okay. I see all Qf the data is tabulated for us.

MR. POLASKI: It’s Attachment 1, page 8 of
10. 2

JUDGE ABRAMSON: Eight of ten. So it’s at
the back. |

MR. POLASKI: It looks like this. This is
the one I'm referring'to.

JUDGE ABRAMSON: Okay. It’s a table?

MR. PotASKI: Yes, it’s a table. dJust to
point out that'this‘table is inverted,”if you will.
the data at the bottom of tﬂe trench is at the top of
the table, and the data from the top ofvthe trench at
Location 42 is at the bottom, and you cén see that is
at the bottom of the age. So at the top of the trench
you’re seeing readings like 1.113, 1.13, and at the
bottom the numbers are one or slightly below_one.

JUDGE ABRAMSON: Dr. Hausler, do you have
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this table in front of you?

"DR. HAUSLER: Yes, sir. Actually I did

'plot these data in our Exhibit B, page 13, Figure 4.

JUDGE ABRAMSON: But earlier you said you

‘had numbers like .70. Did I hear that right, at the

bettom of the trench? How do you reconcile that
statement with what I'm seeing in this table?

DR. HAUSLER: No, actually the low data

are on the top.

JUDGE ABRAMSON: Yes.
DR. HAUSLER: They’'re basing from the
bottom of the trench at about 40, 1 believe, 40

inches. There is a number that is, yeah, about 790,

I guess.
| MR. WEBSTER: Judge, may I --

- JUDGE ABRAMSON: Givé' me a location
number. Give us a location number in this table,
please.

MR, WEBSTER: Judge, may I just make a
point here? On this exhibit I _think— there’s an

~authenticity issue here about what whether this

exhibit really'is representing the UT measurements for

‘Bay 17 trench. The average of these numbers is given

in the exhibit as 1.074, whereas AmerCen’'s other

exhibit says that the average is .986.
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,JUDGE.! ABRAMSON: Well, I accept that
discrepancy. In either case it*s a relatively thick
panel. What I'm trying to reconcile this with is what
I thought Dr. Hausler said-earlier. Perhaps we could
ask the court reporter to fead back Dr. Hausler's
earlier response to this. He said something about the
numbers at the bottom of the trehch béing .7. Did I
misuﬁderstand that? Am I misremembéring it?

DR. HAUSLER: No, sir. First of all, I
beg your pardon. I did, you know, misspeak, and I
refreshed my memory with the graph that I did. At the
bottom of the trench the lowest number is on the order
of 920, according to this figufe’heré.

MR. WEBSTER: Dr. Hausler, could you just
prompt the panel which figure you’re referring‘to,
please?

DR. HAUSLER: I’m.réferring to Figure 4 on
page 13 in Exhibit B.

JUDGE ABRAMSON: Okay. So if I now have
this correct, you’re telling us that at the bottom of
the trench, whicﬁ is below the original sﬁrface of the
cementrwhere they dug down to try to get a héndle on
what corrosion there was.in the bottom of the drYwell
shell, the nﬁmber for thickness is something like . 98-
something in your view and in the Applicant’s it’s
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_somewhere between that and --

DR. HAUSLER: The lowest point at the
bottom is .4 inches -- .94 inches.

JUDGE ABRAMSON : Okay. Thank yoﬁ very
much. That'’s very helpful because that’s a very big
-- that’'s a much. greater margin to the buckling
failure than the ?7 number or the .6 numbers that
we've beenlworrying about at the top of the sandbed
region. I think it’é very'important for us to look
when we're looking at buckling.

DR. HAUSLER: Yes, sir. That 1is

absolutely correct, but at the same time, that is only

JUDGE ABRAMSON: Yes.
DR. HAUSLER: I would be quite reluctant

actually to generalize from this data to the other

bays.

JUDGE.ABRAMSON: Yes, I understand. ‘Thank
you.

MR. POLONSKY : | Can we take a ‘moment,

please -- this is Mr. Polonsky -- to just confer with
the witnesses? |
CHAIRMAN’ﬁAWKENS: Yes, you certainly may."
(Pause in proceedings.)

MR. POLONSKY: Your Honor, this is Mr.
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Polonsky.
| We all appear to have been referring to
the wrong page, although we’re in_thé correct exhibit
ﬁumber'and-the correct attachment.

JUDGE ABRAMSON: Okay.

MR. POLONSKY: Page 8 is preceded by page
7. Page 7 appears to be a data sheet for Trench 2 in
Bay 17. So the assumption was that the following page
on pagé 8 was Bay 1?, which was selecged at the time
because it was believed to be indicaﬁive of corrosion.
on the outéide,

However, pége 4 of 10 of- this same
attachment really isAthe data from Trench 17, even
though it is preceded by a page thaﬁ}says data sheet
Treﬁch 1, Bay 5 because Bay 5 was the bay that was
selected because it had -essentially much less
corrosioﬁ.

JUDGE ABRAMSQN: And I see on page 4 the.
numbers at the bottom of the trench are like .94, .93.

MR. POLONSKY : Yes, much more in line with’
the slide that Mr. Gallagher had provided from the
ACRS presentation.

JUDGE ABRAMSON: Thank you.

MR. POLONSKY: There was some confusion.

Thank you.
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JUDGE ABRAMSON: That’'s very helpful.
Thank you.
Now, Mr. Hausler, f saw that your -- thgt
Susan’s counsel had come over to aék you to point
something out. Would you like to tell us what he said
to you and what it is you’d like to point out?
DR. HAUSLER: Yes. He, in essence, Your

Honor, he told me the same thing, you know, that

-AmerGen had pointed to the wrong page.

JUDGE ABRAMSON: Okay. Very good. That’'s
all very helpful.

DR. HAUSLER: I would perhaps ‘like to

follow up on the Figure 4 that I pointed out to .you.

The points in there, the data points in there are, in
essence, the averages over the horizontal points. The

complete points, you know, are plotted on the Figure

2 earlier, and it is a very interesting figure .

actually because it kind»of'éhows the variation of
corrosién spatially, horizontally, you know, as wéll
as vertically.

JUDGE ABRAMSON: Yes, and frankly, we

thought your contour plots were very helpful to us in

understanding all of these things, but now I know

you’re not a structural engineer; is that correct, or
are you?
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Do vou understand buckling failure?
DR. HAUSLER: Yes, I think I do.
JUDGE ABRAMSON: Okay.
DR. HAUSLER: But at least let me put it
this way in general.
JUDGE ABRAMSON: And I must say, that I'm

nota structural engineer either, but my impression is

~ that for something to fail in buckling it takes a

fairly large area to be weakenéd,_ This drywell liner
at this elevation is what, about 100 fegt in diametexr?
What’s the diameter of this drywefl shell at the
bottom?

DR. HAUSLER: Seventy-five? Isn’t it 75?

JUDGE ABRAMSON : Seventy-feetjj1diamete;?

DR. HAUSLER: In diameter.

MR. GALLAGHER: For the sphere.

. JUDGE ABRAMSON: 2And when GE loocked at

the buckling, they did two sets of analyses, one where

they assumed the whole thing was thinned, ahd what

'they did as- I understand this, they 1loocked at

something that was .736 inches thickness, and that
that left them at the minimum safety margin of 2.0.
Is that in essence the way you uﬁderstand what that
point --

'DR. HAUSLER: Yes, sir.
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JUDGE ABRAMSON: Now, that was the whole

thing thinned. We are now something that’s .9 or so

inches at this elevation, which is in fact below the
ceﬁent, which has some, of coﬁrse, stfucturél effects,
I assume; is that correct? -

DR. HAUSLéR: Well --

JUDGE ABRAMSON: If you’ re not an expert,
just don’'t --

DR. HAUSLER: Buf to your earlier comment
I wanted to point out that‘they really énly loocked at
-- GE only looked at a slice, you know, a 36 degree
pie slice.

JUDGE ABRAMSON: Yes, yes. They assumed
symmetry. They assumed symmetry. I understand that.
We understand that, and we have lots of testimony on
that ip froﬁt of us in writing.

DR. HAUSLER: .Okay,

JUDGE ABRAMSON: But sine you assume

symmetry, you're rea11y~looking at the whole thing,

right? |
/ DR. HAUSLER: I can’'t answer that either
affirmative or nct éffirmativé. I don’t know.
JUDGE ABRAMSON: That’s finef That's
fine.

MR. POLONSKY: Judge Abramson, you had
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asked a question and we heard gome testimony that
pointed to Figure 4 of one of Dr. Hausler'’'s memoranda.

We do have testimony from a later panel on this

‘particular figure.

JUDGE ABRAMSON: - Okay. Let’s deal --

MR, POLONSKY: I thoﬁght we would bring it
here so that you don’t have to hear tomorrow about é
figure that we talked about this morning.

.JUDGE ABRAMSON: That'’'s okay. If you have
somebody who's capable of --

MR. POLONSKY: Yes.

JUDGE ABRAMSON:. As I've_said.to all the
parties in conference calls and in writing, ouf plan
here is to havé all the experts talk about topics when

we need them to talk about it. So if you’ve got

somebody who'’s ready to talk about that, let’s do.

Counsel for the staff, I think, wants to
pipe up here.

MS. YOUNG: Jﬁst a point of order since
we’ve only sworn in this pénel. Perhaps we should
just swear in all of the witnesses for the proceeding
right now, particularly if we have to keep bouncing to
people who are not presenﬁly seatéd at the witness
table.

CHAIRMAN HAWKENS: Why don’t AmerGen and
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‘Citizens identify the names, the individuals who need

to be swbrn in? Pléase have them stand and we’ll
swear them in.

MR. POLONSKY: Okay. Mr. Pete Tamburro,
Mr. Julien Abramovici, Mx. Martin MéAlister, Mro
Fraﬁcis Howard Ray, Dr. David Garrett Harlow, Barry
Gordon, Edwin Hésterman. Behind him is John Cavallo.
Dr. Harmetﬁa, Ahmed Wo. Is there anyone standing
behind you? - No, okay. Scott Erickson and Chris
Hawkin;. That completes it for AmerGen. |

"MS. BATY: -Staff has one additional
witness who éould be sworn at this time. Arthur
Salomon is standing behind me .

MR. WEBSTER: Citizens has no further
witnesses beyond Dr. -- | .

CHAIRMAN HAWKENS: You only have a total
of five witnesses?

MS. BATY: That’s correct.

CHAIRMAN HAWKENS: Okay. Gentlemenq would
YOu please raise your right.hand?

Do you SOIémnly swear or affirm the
statements you’ll make in this procéeding‘will be true
and correct to the‘best of your knowledge and belief?

PARTICIPANTS: I do.

CHAIRMAN HAWKENS: Thank you very much.
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Let fhe record reflect they all responded
in the affirmative. | |

MR. POLONSKY: If I could pass the
microphone back to Mr. Pete Tamburfo; he can address
this Figure 4.

MR. TAMBURRO: vMy name is Pete Tamburro,
and I’'m looking at the Figure 4.

JUDGE ABRAMSON: Mr. Tamburro, Figure 4 in
which exhibit? Let’s. make sure we get it identified

MR. TAMBURRO: Citizens Exhibit B.

JUDGE ABRAMSON: Citizens Exhibit B,
Figure 4.

CHAIRMAN HAWKENS: Which attachment to
Exhibit B? |

MR. TAMBURRO: The April 25th memo .

PARTICIPANT: No, -no, no, no.

MR. TAMBURRO: Page 13 of the April 25th

memo.
-JUDGE ABRAMSON: We have an attachment
number we can identify it by.

MR. WEBSTER: I believe_that’s Attachment

CHAIRMAN HAWKENS: Thank you, counselor.
MR. WEBSTER: If we’'re going to talk about

Figure 3, there is an updated version of Figure 3
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which I believe was supplied és.EXhibit’6l.

MR. POLONSKY: Richérd, i thiﬁk we're
talking about Figure 4, but I think we called it
Attachmeﬁt 3, but we're still trying to confirm that.

MR. WEBSTER: Yes. Figure 4 is a simpler
figure. Really thefe’s an upaated version Qf‘Figure
4,

MR. POLONSKY: Well, which one was Dr.
Hausler referring to. That’s the one we’re trying to
respond to.

JUDGE ABRAMSON: Yeah. Let"s just make
sure we’'re talking about the most recent view:

MR. WEBSTER: If we could, Exhibit C-1,

Attachment 1, Figure 5.

JUDGE ABRAMSON% Okay. Dr. Hauser, are
vou following all of this? |

DR. HAUSLER: Not really.

(Laughter.)

JUDGE ABRAMSON: Perhaps, Mr. Webster,

you’d like to go show your expert what-figure you

~think he should be talking about .

DR. HAUSLER: No, this is all right. You
know, I didn’t realize that when I referred to Exhibit
B I should have referred to Attachment 3. My fault.

JUDGE ABRAMSON: No, that’s not a problem.
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It sounds like Mr. Webster thinks you have a different

figure.

DR. HAUSLER: The figure I referredito is
Figure 4 'in Attachment 3 of Exﬁibit B. ‘Now, that
figure was --

CHAIRMAN HAWKENS: Cne sgecond, Dr.
Hausler. Thank you. We’re going to --

JUDGE ABRAMSON: That's the one we had
out.

CHAIRMAN HAWKENS: All right. It would be
helpful in the future Wheh you refer to an ekhibit,
identify it with.preciSién so that we can all iook at
it with you. All right?

DR. HAUSLER: Yes, sir. My apologies.

'MR. WEBSTER: Could I just suggest just to

Cmy witness, Dr. Hausler, if you look at Exhibit C-1,

Attachment 1, Figure 5, I,think you will find an
updated version of the Figurezlpreviously referehced.
DR. HAUSLER; That’s correct.

MR. WEBSTER: Perhaps it would be most
useful to use the most up to date version.
JUDGE ABRAMSON: Let’s let all of the

parties get their hands on such an exhibit, including

‘the Judges.

MR. POLONSKY: Richard, could you please
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for us just walk through thaﬁ'again? Exhibit which
numbér?

"MR. WEBSTER: 1It's Exhibit\—— well, it
occurs twice. I'm referred to Exhibit C1.

MR. POLONSKY: Yes.

MR. WEBSTER: Aﬁtachment 1.’

‘MR. POLONSKY: Yes.

| MR. WEBSTER: Figure 5, which is on page
18.

MR. POLONSKY: Okay, and this is a color
update of the prior one thét we had just identified as
Figure 4°7?

MR. WEBSTER: That'’s correct, and  in
another grid.

MR. POLONSKY: Okay.

DR. HAUSLEE: Le; me amplify this. You

know why we did that. 1In Bay 17 there were actually

two internal grid measurements. We used one earlier

for the comparison, and we were taken to task because
éf that, indicating that the other grid would show
léwer corrosion rates and would, therefore, you know, -
not fully support the conclusions that we had_at the
time. So tha;’s why we did - the upgrade of that
figure. It is the same data,.but the internal grid

17D was added to it.
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JUDGE ABRAMSON: Mr. Tamburro, if you’re
ready.
MR. TAMBURRO: This is Pete Tamburro.
I've looked at this plotting, and there'’s
6ne point to it that’s incorrect. With respect to the
elevation of the trench data, which is the line with
the solid dots to it, is‘plotted with ele&ations that
are too high. The actua1 trenches are much lower
along the contour of the drywell, and the éntire plot

of the trench data should be shifted down a good 20

inches.

To the right of the plot where you see the
trench data has this change in value and ‘basically
goes up and down, that area should be in the same
elevation of approximately -- as the two grids. It
should.be elevation as depicted on this graph of 25}

| So this plotting shows the trench data
with respect to the other data, the internal grid data
énd the external data as too far up élong the contour.

What I'd like to do is point out another
éxhibit from AmérGen.

JUDGE ABRAMSON: Please do.

MR. TAMBURRO: AmerGen Exhibit 28. This
is an exhibit we provided to the ACRS lagt year, and

it provides a comprehensive spatial representation of
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all the data, the  internal data, the external data,

and the two trenches.

‘Over to the right where you séé Bay 17;
qhe long gfeen rectangle, that’s the trench, and it
has been properly placed with respect to elevation,

and as you can tell, the tcp of the trench is at the

" mid-plane of the internal grids, which are on either

-side of it.

MR. WEBSTER: Judge, could I just point
out that‘it’s not very visible on the figuré, on this
figure.from AmerGen. Actuélly the figure on its face
says it is not to scale.’

JUDGE ABRAMSON: Yes, we appreciate that.
Thank you,. counselor.

It's a little ‘difficult for wus to
interpret this figuré, Mr. Taﬁburro, but --

MR. GALLAGHER: Judge, could I walk you
through this figure and éhdw.you how we developed ic?

JUDGE ABRAMSON: I'd be grateful.

MR. GALLAGHER: Okay. Because this is a
very good figure. I méan, this summarizes all of our
data and this is from the 2006 outage also. So it’s
very fresh data. |

MR. -POLONSKY: Can we clarify when the
Board is -saying "this exhibit"? It’'s confusing
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because we can’t see which one. We have two exhibits
in front of . us. So which one are you finding
confusing?

JUDGE ABRAMSON': We're looking at
Applicant)s}Exhibit 28.

MR. POLCNSKY: Gréat, Thank yop.

JUDGE ABRAMSON; Is that what we’re
working‘from?

MR. POLONSKY: . Yes, Applicant’s --

JUDGE ABRAMSON: Does everybody' héve
Applicant’s Exhibit 28 in front of them? Mr. Hausler?

DR. HAUSLER: No, not vet.

JUDGE ABRAMSON: Okay;

DR. HAUSLER: I'm getting there.

JUDGE ABRAMSON: We’ll wait.

CﬁAIRMAN HAWKENS: And, Dr. Hausler, I'm
sure you are listening carefully to what AmerGen‘is
about to say, but I’ll be asking you to respond to it,
advise 1if you agree‘or disagree with it after they
describe this chart.

JUDGE ABRAMSON: TIt’'s the raw data we're
loocking at; is that correct?

MR. GALLAGHER: That'’s cOrréct. This is

a depiction of the data we took during the 2006

outage, both from thé interior of the drywell, the
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grids and the trenches, and the exterior.

So let me just walk you through here. At
the top has tﬁe bay number.

JUDGE ABRAMSON: Hahg on a minute.

Dr. Hausler, do you have this one handy

new?

DR. HAUSLER: Yes, I do.

JUDGE ABRAMSON: Thank you.

DR. HAUSLER: I'm looking at it. Thank
you.

MR. GALLAGHER: At the top are the bay
humbers, one through 19. There’s ten bays, every odd
numbers, and then vertically we showed the elevations,
and there’s the key points with each elevation, like
the sandbed region floor, you know, where it‘says
drywell floor, lower cufve, and so forth.

So I can show you on thé model‘if you
wanted to see that visually on our model, if you’d
like to éee that,'but that’s coming up from the bottom
and goinq to the top.

The triangles.depict exterior data points.
The squares depict -- squares or rectangles -- depict
interior measurements. The color code is such the
green is greater than 736 mils. The yellow is between
636 and 736. We just picked an érbitrary 100 mil
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deficit, and then the red, and there’s one single red
péint is between 536»and 636.

JUDGE.ABRAMSON: Now, is this every single
data point of'are these averages at elevations? |

MR. GALLAGHER: The individual squares, we

~tried to show the individual points.

JUDGE ABRAMSON: The individual data
points? |

MR. GALLAGHER: The individual data
points. So if there‘was an individual point.and it

was less than 736 mils/ it’s either a yellow square,
a yellow triangle or in the one casevthe red triangle.
We didn’t show the individual points greater than 736.
So like the green shaded aréa, all of the individual
points would be greatér than 736.

JUDGE ABRAMSON: And the green triangles
on.the graph represent the individual data-points?

MR. GALLAGHER; Yes, from --

JUDGE ABRAMSON: Every single data point.

MR; GALLAGHER: The triangles are
external. The squares are internal,‘and this is évery
data point that we’ve taken. And as far as the.scale,
what we'were_trying to say here is that, ?ou know,
it’s difficult to put this én an eight and a half by

11, but spatially like if we’'re saving it‘’s above the
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curve and we have_that_in approiimate space, that’s
correct;

Obviously, left to right it‘s a very
compressed scale, but spatially this 1is a good
representation of what we have. |

So the two trenches we talked aboutvare
those two long rectangles, and yéu can see one of the
trenches. The-trench in Bay 5 goes below the concrete
floor Dbecause we . were doing some exploratory
e#cavation to see, you know, what that interface
looked.like.

So the footnote on the drawing;'just for
clarity, it éays it’s vertically to scale, but not
horizontally, which is what I just said. If you’'ve
got a magnifying glass, you can look at that.

JUDGE ABRAMSON : Yeah. I'1l tell you
what. EV¢n with my reading glasses I Caﬁ’t decipher
that one. I’11 get a ﬁagnifying glass when I get béck
to the office, but I’'11 take you at your word. thank
you. |

CHAIRMAN HAWKENS: Dr. Hausler, do you
have any response to any of the representations just
made by AmerGen regarding this exhibit?

DR. HAUSLER: Well, for'one, I think there

were a lot more points actually taken. 8o some of the
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points that are in the graph are, in fact, averages,

not individual points because in Base 17, there are

~two grids, each of them 49 points. So, you kﬁow, we

don’'t see 49 points for the grids; for the internal
measurements on Bay 17.
JUDGE ABRAMSON: Yeah, let’s make sure we

undérstandp What, in fact, is this? What do these

triangles represent, the green triangles in the Bay 19

column. -

Mﬁ. GALLAGHER: if I can'just talk maybe‘
-- I’11 talk thrbugh one bay, Bay 17.

JUDGE ABRAMSON: Yeah, let’s work through
17.

.MR. GALLAGHER:: Okay. Seventeen, for
instance; above the horizontal 1line that’'s noted
"lower curb, internal," dkay, you cén see that there’s
-- I'm working from left to>right. There’s a green
rectangle. So that Qould_be a grid, and in that
particular grid that’s 17(a).

Mr. Tibler, 49 points are in that grid.

All of thosé»points are gfeater than 736.
So that’s why they’re all green, and we just didn’t
show, you know -- they' would be squares because
they'fe taken from the inside. So there would be 49

squares. We just depict it as one rectangle.
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You can see there’s a triangle in that
square, right a;ound that square to the bottom right-
hand corner. of that rectangle. -That is a green
triangle, ‘Which means there’s a point measured
externally that’s greater than 736 mils. Okay?

JUDGE ABRAMSON: One point though, only
one point.

MR. GALLAGHER: At that particular
triangle, yes, one point, not an aVerage.

Then the next grid is depicted by a green
triangle -- green rectangle, but then we show seven
individual squares,' vellow sqguares. So they are
points that are bétweén 636 mils and 736 mils.
they’re squéres. So‘thaf means they’re taken from ﬁhe
interior. Okay?

So the rest of the 49 points in that
particular grid are greater than 736 mils. Again, we
just didn’tlshow each and every individual point.

We tried to show the poinﬁs of-relevahcek
those less than 736. |

Further going to the right you see the top
of the trench. In the top of the trench is a long
rectangle that goes from the top, which is above this

lower curb internal all the way down to the bottom,

which is -- the label in that? I'm sorry. My

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10
11
12
13
14
15
16
17
18
19
20
21
22
23
24

25

370
bifocals are -- yes, internal. So that would be like
a water line, if there was a water line on the inside.

"So that’s a rectanglé. It goes all the
way down, and you can see at the top -- and we’'re
measuring this from the inside of the drywell. So
these pointsAare all internal measurements, and you
can see there’s three squares at the top of that bay,
at the top of that trénch, So they would be between
636_and 736. The rest of them are all greater than
736.

And as you saw from the other slide, you
know, aown to the bottom, it averaged -- I think this
oné was 986, 986 mils, and then the right would be
another grid. Okay?

JUDGE ABRAMSON: Okay. I think we

understand those. What are the green triangles

indicated below the 11 foot level left of the trench?

‘What do those tell us?

MR. GALLAGHER: Now, below, Ehbse
individuals triangles arei external; individual
external points taken fronfwhen you’re in the sandbed,.
but they are those individual UT measurements that

we’'ve been taking, and all of those just happened to

be, except that one right at the lower curve line,

greater than 736 mils, and it corresponds to what we
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found in the trench.

JUDGE ABRAMSON : That’s very helpful.
Thank you. |

Dr. Hauslerxr is that consistent with What‘
you believe the data is?

.DR. HAUSLER: Well, not exactly because,
first of all, in the trench there were six grids on
top of each other. Each one of thése grids. has 49
boints, So the green triangles certainly are not .
individual points. They are averages.

But the other thing that really kind of
puzzles --

| JUDGE ABRAMSON;4 Before We.move on to
that, Dr. Hauéler, ‘I see that Mr. Polaski is
disagreeing with you.

MR. POLASKI: Jusf to clarify.

JUDGE ABRAMSON: Let’s hear what this is
about.

MR. POLASKI: What that means is if that
entire rectangle is green, each of the individual
points was greater than 736. We did not depict the
average here. We were depictiﬁg the value of each
individual point; We just qduldn’t put all 49
individual points -- |

(

JUDGE ABRAMSON: And those were measured
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internally in the trench.

MR. POLASKI: Internal.

JUDGE ABRAMSON: The green triangles in
that same graph represent external ﬁeasurements,
correct? h

MR. POLASKI: Triangles are external.

JUDGE ABRAMSON: So that’s what the
distinction is.

MR. POLASKI: Triangles are exterﬂal;
équares or rectangles are internal.

JUDGE ABRAMSON: Right.

MR. POLASKIr And they’‘re all actual UT
meééurements because when we did the trenches, we did
seven points across, 42 vertical, and when the green
says that’s all the points in there --

JUDGE ABRAMSON: We understand thgt.
Thank you.

MR.’POLASKI: Okay.

JUDGE ABRAMSON : I just wanted to make
sure that we’'re on the same page with Dr. Hausler
here.

Dr. Hausler, what they’re saying, I think,
what the Appiicant is saying is that this,éolid greeﬁ
rectangle indicates that every single data point was

greater than .736. The green triangles left of that
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rectangle indicate individual‘external measurements.
MR. GALLAGHER: That’s correct.

JUDGE ABRAMSON: Now, let'’'s hear what you
have fo say.

DR. HAUSLER: Sir, I agree with you. It
is gquite confusing actually. Okay. Let’s.move on to
my next point. I mean the clarification is fine.

JUDGE ABRAMSON: Okay.

DR. HAUSLER: I understood that the
sandbed,floof is at 11 feet —4 at the ele&ation of

eight feet, 11 inches and three-quarters. That'’s the

‘sandbed floor. It appears to me that the trench data

do not extend down to the fléor. Thatvméy well‘be.the
difference that we have in the elevation with Mr.
Tamburro.

The way I read the tables that, you know,
were referredvto earlier with respect to the trench

data, you know, bottom to me meant bottom of the

" sandbed. In other words, the bottom to me.meant eight

feet and 11 inches.

So if there is a distinction”there, you
know, I can live with it because, you know, i think
what is really important is the data themselves. The
elevation is a little bit different. That'’s probably

not all that important, but the variation between the
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~actual UT measurements, that to me, vyou know, is

important, and I think it is important overall

perhaps, you know, to look not just at averages, but

first of all the +dndividual data. You know, what is -

. the variation of the individual data? And then we can

come and lock at the averages.
JUDGE ABRAMSON: Okay. We will -- I don't
know if now is the right time -- we will have a

discussion about how big a sample one needs to have to

get some confidence in the sample and how averages are

representing the sample in general and what’s the
right interpretation of the data. But I don’‘t think
that’s where we’re going right now.

MR. POLONSKY: We have experts for Panel

No. 3 that can answer those questions.

If we could before we move on to another
subject, I think‘maybe 20 or 30 minutes have eiapSed
now since Dr. Hausler provided'séme afgument about the
Ashray e&aporation calculation, the pool evaporation
calculaﬁion.

We do have an expert who is on Panel 6,
who will be some time tomorrow afternoon. Aéain, if
you’d like to hear AmerGen;s response on that, we’'d

like to bring up that expert now just to get that out

of the way, especially since this is the panel who can
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talk abouﬁ the configuration in inner spaces in and
around the sandbed region.

&UDGE ABRAMSON: I have a féeling we're
likely to have a very spirited discussion about

evaporation rates.

re you gdgoing to

oo

CHAIRMAN HAWKENS:
discuss the evaporation rates in great detail or just
respoend to Dr. Hausler’s obseryatibn that he thinks
the circulation in the sandbed region -- there’s not
very much circulation there?

MR. POLONSKY: We can limit it to the
latter if you like.

JUDGE ABRAMSON: Before we move down that

line, what is relevant here, and let’s keep this

discussion today and throughout this hearing to what’s

relevant; what’s relevant 1is how much remaining

thickness is there, and what’s the iikely corrosion
rate because we're only after how frequently you need
to do testing.

So if we’re generally -- if what this data
is telling us is that at the bottom of what used to be

the sandbed region this liner is .9 inches or greater

than .736 inches, and what we're starting to quarrel

about is what’s the evaporation rate for water that’s

sitting at the bottom so that we can get to the
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corrosion rate, let’s wait until we want.to talk about
the corrosion rate because we’re starting from much
greater thickness Ehan the general buckling criteria.

So let’s say we‘re starting from .9
inches and you'’ve got to get to .736 to reach the
general buckling criteria. Then that’'s a.Very big
difference than starting at the top of the sandbed
region where thickness is already in some areas
corroded below ﬁhat; but we may or may not have a
corrosive environment at that spot.

So I don't want to waste a lot of time
talking about the evaporation rate at this point.

Now, if my colleagues disagree, I'm certainly happy to

cede the floor to them.

MR. POLONSKY: AmerGen can séve the
discussion for tomorrow’s Pangl 6. i just wanted to
let you know it was‘out there and wouldn’t come for-
quite some time.

. ' MR. POLONSKY;: Well, let me just say that
I'm not so convinced this hearing needs to go to
tomofrow and Wednésdayy but let’s see where we go with-
these pénels. |

(Laughter.)

MR. WEBSTER: Judge, could I just ask a

gquestion? - Are we planning on a break before lunch or
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are you going to go all the way through to lunch?

CHAIRMAN HAWKENS: I was éoing to ask the
parties that. What I would like to do is finish up
with this panél if possible and then see what your
preferences are. We could accommodate you. We could
empanei the next group of witngsses and go for a short
period of time or we could take a break.

Mr. Webster, we definitely need a short
break after we’'re done with this-panel I'm advised by
my colleague on my'left, but what is your preference
for a lunch break, Mr. Webster?

JUDGE ABRAMSON: Is getting older and
needs more breaks.

MR. WEBSTER: ©Let’s see when this panel
finishes, Judge. I_thiﬁk if we’'re after noon when
this panel finishes I would suggest we take a luhch
break.

CHAIRMAN HAWKENS:_ And with regard to the
witness, I was aware that you had not had the

opportunity, nor had the NRC staff, to respond to

" that. Why don’t we wait until’ tomorrow, and we will

give you the opportunity at that point, until that
panel comes on.
‘MR. GALLAGHER: Judge Abramson, Judges, I

do have one thing I'd like to add baséd on earlier
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discussion that I think is relevant. Talked about
possibly the corrosion being the areVWOuld be at the
bottom, and if I can just take you to Exhibit 40,
again, Applicant Exhibit 40, Slide 92. Okay. It’s.é
picture. So not énly is the metal thicker down there,
as your line of questioning_was going-after Judge
Abramson,-but there'’'s é caulk seal that is there, and
that’s what that’s depicting, and.that caulk seél is
inspecting as part of our aging'managemént program.

JUDGE BARATTA: I séw that in the picture.
Could you deséribe what the purposé of the caulk seal
is?

MR. GALLAGHERJ It is a protective measﬁre
to protect that junctioh, the junction being where the
epoxy floor and the drywall shell comes in, and it’s
jusﬁ to prevent any moistﬁre, water, if water got into
that regioﬁ, from getting in theré_and accumulating or
sitting on ﬁhe side there against the metal.

3'Again, it’s coated, but it’'s almost like
a beit.andJSﬁépendérs t?pe thing, coated, éaulked-and
seéledi

JUDGE BARATTA: That’'s why I was curious,
because you have the epoxy coating oﬁ the shell,
fight?

MR. GALLAGHER: That’s right
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JUDGE BARATTA: And the epoxy coating on
the flbor, and this‘is just an additional measure to
make sure there’s no crack or crevice or anything like
that.

MR. GALLAGHER: ihat's'correct.

- MR. O'ROURKE: And this is John Q’nourke,

If I may add to that, the floor is sloped
away from the shel1'so that if there’s any moisgture

that gets onto the floor it’s sloped away from the

.shell toward the drain.

JUDGE BARATTA: Yeah, the only’diffefence
between the as-built and the design is the fact that
there’s not a trench thereh'but I did notice that
there was a slope of that floor that’s depicted in
those photographs, and that is, in fact, there?

'MR. GALLAGHER: That's correct.

JUDGE ABRAMSON: Well, just I assume that

this floor is not perfectly poliéhed flat so .that

there are some irregularities that might hold some

moisture; is that --

MR. GALLAGHER: Well, it’s a poured epoxy
floor, and it was shaped to go towards ﬁhe drains.

JUDGE ABRAMSON: Okay.

MR. GALLAGHER: So it'’s prétty smooth.

It’'s a pretty smooth floor.
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MR. O'ROURKE: This was part of the

corrective action when they discovered that the floors

~in the sandbed region were not finished after the sand

was removed.

JUDGE ABRAMSON : Okay.

MR. WEBSTER: Judge, could I just offer
some help perhaps? On page 90 of‘Exhibit 40, there is
a photograph of the floor which does appear to exhibit
an indication there on the bottom left.

JUDGE ABRAMSON: Thanks, counselor.

JUDGE BARATTA: Okay. I want to
understand a little bit more the Thistorical
perspective,»the origin of this 736 that was used in
the GE calculations. Is ﬁhere somebody that could
give me a little bit of a historical background on how
that came ébout? |

‘MR. GALLAGHER: Judge Baratta, we do have
a Pénel 2 that can go into a lot of detail, but if I
could just give you the overall on that beéause
basically what was done was in the early ’90s.there
was a projection that was made on the corrosion rate
because there was corrosion before' the corrective
action, and the formula_projected out a couple of.
outages, and so what - would the thickness of the

drywell -- could it be if we had this corrosion rate,
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and it was based on”"a lower 95 percent confidence
level, a higher corrosion rate, in other words.

And é number was --

JUDGE BARATTA: All right. Are‘you going
to discuss how that,éonfidence level was derived with
that.other‘panel?

-MR. GALLAGHER: We can.

JUDGE BARATTA: dkay. Would.youvprefer to
wait until then?

MR. GALLAGHER: | Yes. Because I:just

wanted to tell vyou that what it was, it was a

. projection for a future, and 736 mils was identified

as this conservative projection in the future.

That number was then given as an input
into the analysis. So the thickness analysis for the-
stresses and the buckling_used 736 as an input, It
wasn’t an out. OkaY? .

And so that's just a distiﬁction I wanted
to make sure was ciear.. That was done, and the
calculations were performed per the ASME code.

JUDGE BARATTA: I was more interested in
where the 736 came from. |

MR. GALLAGHER: Yeah, I thought that’s

what you were askihg for. So it was an input based on

this  projection. That’s what was used in the
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analysis, and we can ﬁalk more about the'analysis.
‘JUDGE BARATTA : That projection was based
on a statistical analysis of the data.
>MR. GALLAGHER:. It was based on, yes. At
that time there was corrosion and so, therefore,vit
céuld pass the statistical analyses for a corrosion
r;te. You know, it could paés the F test, and there
was a projection that was made based on this lower 95
percent confidence level{ i.e., a conservative
projection, and it was just ldoking_forward in the
future before the corrective action was made. .
Obviously once the gorrective‘action was
made, the corrosion was arrested, énd so there wés no
further degradation, and that’s why that ;36 mils can
still be used as a goodvacceptance criterion.
JUDGE BARATTA: I don’t know whether this

is appropriate to discuss this at-this point, but in

Exhibit 40 on page 13, we have Exhibit 40 out, and if

you feel it would be best discussed by a later panel,

‘thét would be fine.

And-I'réalize that this is not in the
sandbed region, but I have a Question about the
statement. On page 13 of Exhibit 46, it says UT
measurements at 13 locations in the upper elevations

of the drywell show only one location where minimal
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ongoing corrosion, minimum required through 2029 with
margin. |

'This goes somewhat to the sourée of water,

I guess. Do you know what the source of water is

that’s causing that ongoing corrosion in there?

MR. GALLAGHER: What we’re talking about
is the same source. We have a comprehensive aging
management program for.the dryWéll° ‘So not ohly do we
measure the sandbed, which is what this proceeding is
about, bﬁt we also take measurement;‘in the upper
dfywell, and the upper drywell is not coated because
it’s not a-——

JUDGE BARATTA: this is the refueling

water leakage.

MR. GALLAGHER: Yeah. So it’s the .same
leakage. 1It’s just upper. It’s in upper elevations
of drywell. We monitor that also.

JUDGE BARATTA: I gather it was an‘upﬁer
gievation. I was more concerned with wheré is that
water coming from.

JUDGE ABRAMSON: Can I clarify this? You
say ongoing corrosion. Is that a factually acCuraté
statement or is it a statement that should have said
something like'corrosion that hasn’t been coated or

hasn’'t been treated or something?
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You say ongoing 1leads us to certain
implications. }

MR. POLONSKY: Can I have a moment with my
witness; please?

MR. GALLAGHER: We héve an experﬁ who can
go into this in more detail, but I would like to give
you the high level énd bottom line on this. Let me go
fo -- well, we are monitoring the drywell up theref
and let me go to an exhibit. Can i take a second
here? Because I think this will be helpful.

MR. WEBSTER: Could we take just a quick
break?

CHAIRMAN HAWKENS: We will take a five-
minute recess.

Thank you.

(Whereupon, the foregoing matter went off

the record at 11:40 a.m. and went back on

the record at‘l;:48 a.m.)

CHAIRMAN HAWKENS: All right. .We are back
in seséiQn, resuming questions of the panel on topic
number one.

You were going to make a point about --

MR. GALLAGHER: Yes, I'm sorry, Judge.
First of all; I want to correct one thing. If I left

the impression that there’s an ongoing water source in
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the upper drywell, there’s not an .ongoing water

source. It’s the same; what I was referring to is the

‘same source, i.e., the refueling cavity.

The water goes in the trough and is

carried away and does not go into this gap, therefore

‘geing into the upper drywell area where the sandbed

region is. So there’s no‘ohgoing water sburce even
dﬁring a refueling outage.

This upper drywell area, if I can show
you, it was a statistical analysis, conservative call
on what a -- it was basically a statistical ahalysis,
conservatively'cailing.that we had corrosion, and just
to give you a number, it’'s on pége 135 of Exhibit 40.
It's .66 mils pef year. So, you know, extremely
small, and we just conservatively call it corrosion.
Statisticélly‘that’s what we determined, .66 mils per
year in one location in the upper drywell that is
uncoated.

JUDGE BARATTA: So you feel that that’'s a
bounding value then?

MR. GALLAGHER: I believe if you look at
the actual curves --

MR. WEBSTER: Can the witness refer to the
actual curves?

MR. GALLAGHER: Well, for convenience,
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let’s look at page 133 and 134 of the same exhibit

because it’'s just right before that. These are all of

‘the data points from the upper drywell, and you can

see that they’re all consistent, and we say no ongoing
corrosion. We just have this one area where we're
sﬁatistically calling it corrcsion bécause we can
detect a very small rate.

It’'s probably not an ongoing corrosion

‘that'statistiéally we see at .66 mils per year.

JUDGE BARATTA: Now, wait. Which one is
that? That'’s the bottom line?

MR. GALLAGHER: - Yeah, that’s the bottom,

the Bay 15, 23L. 1It’s just that one location!

JUDGE BARATTA: Okay. Twenty-three L.

MR. GALLAGHER: Okay, but if you look at

all of the data there, it’s flatlined, and we have

data curves. I can show you the curves‘if youvwant to
go to another exhibit, but if you look at that table,

1
flatlined. So zero corrosion.

MR. WEBSTER: Could I just clarify? The
witness' is -testifying there 1is no statistically
significént ongoeing corrésion. So where AmerGen says
there is ongoing corrosion it doesn’t refer to

statistically significant ongoing corrosion?
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JUDGE BARATTA: Yes, I will ask that-
gquestion sine he’s not supposed to. Okay?
MR. WEBSTER: Sorry.

JUDGE BARATTA: That’'s fine because I'm

looking at the data.  First of éll, these are

averages. .Are these done in the same way? Again,
what i’m trying.to get to is is there a source of
water that is getting down in there?

MR. GALLAGHER: And there’s no source of
water going into the sandbed regidn now since we’ve
done the corrective actions, the sandbed region and
this upper drywell because they're connected.

JUDGE BARATTA: Right, right,

MR. GALLAGHER: The water goes into the
trough and théktrougﬁ draiﬁs.to a radway system. So
we corrected the trough in the early 1990s so no‘water

spills over into this gap which can make their way

- down there.

So'there is no ongoing water sourceQ’

JUDGE BARATTA: I.still don’t see how you
get a corrosion rate from that data.

'MR. GALLAGHER: Well, it’'s flatlined.

MR. WEBSTER: I don’t think the question
was answered. I believe that the statistical field

from AmerGen has identified statistically significant
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ongoing corrosion. I just would like the witness to

clarify that.

MR. PQLONSK?: Can the Board please direct
the other parties in the préceeding to hold their
questions until they’'re asked if there are ény
remaining questions? This is not cross examination.

JUDGE BARATTA: Right. It is not.

CHAIRMAN HAWKENS: Thank you, and that
point is well taken.

Thank you, Mr. Webster.

JUDGE BARATTA: Maybe.we ought to wait
until we get the statisticians up here because I'm
having troublé underStanding how you concluded
anything - from that .data 1if there’s anything
statistically significant becaﬁse the wvariability
appears to be quite large. |

Well, I shouldn’t say large. It appears
a lot of variability from one Yeéf to the next . So
I‘'d like to at that point -- do you havé somebody that
can explain that later on? |

| MR. GALLAGHER: Yes, we can.

JUDGE BARATTA: All right .' I'il hold my
guestion until then, in which case I have no more
questions for this.

JUDGE ABRAMSON: Let me just pick this one
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up for one second. Are any of these points‘in the
upper drywell shell where you're talking abou£ this in
the sandbed region?

MR. GALLAGHER: _NO.

JUDGE ABRAMSON: So this is in an area
where the dr&well shell is approximatély’ as-built
thicknessiwith some little bit Qf corfosion; is that
correct? |

MR. GALLAGHER: That’s correct.

JUDGE ABRAMSON: So is this relevant for

. buckling?

MR. GALLAGHER: No.

JUDGE ABRAMSON: And is it in the sandbed
region where we have an issue?

MR. GALLAGHER: No.

JUDGE ABRAMSON: Thank you.

CHAIRMAN HAWKENS : We've completed our
questioning on topic one for the first panel. Absent
any objections from Mr. Webster, the staff or AmerGen,
let’s take a lunch break. Is an hour and five miﬁutes
satisfaétory?

We will recommence at one:o’cloék, We’'ll
héve the second topical panel sitting at that time.

Thank you. We’'’re in recess.

(Whereupon, at 11:55 a.m., the above-
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entitled mattef was recessed for lunch, to reconvene
at 1:00 p.m., the gsame day.)

CHAIRMAN HAWKENS: It’s one o’clock.
Please take your seaté and we’ll resume.

(Pause.)

This hearing is in session. We finished
up topic one this morniﬁgq. We’'re going to‘proceed to
topic two which is the acceptance criteria, the sand
bed region of the dryIWell shell.

Would the parties please ideﬁtify the
witnesses who will be testifying on this topic?

MR. POLONSKY: ‘Yeé, Your Honor. This is

Mr. Polonsky for AmerGen. We’ll be having Mr. Michael

Gallagher again, Dr. Har Mehta with G.E., who was

involved in the original G.E. anélysis so.he is the'
best person to answer the ‘Board'’s guestions on that.
And Mr. Ahmed Ouaou who is located in Kennett.Square
with the Corpbrate Renéwal License Team. Also, Mr.
Peter-Tamburro, who is not sitting in the front row,
he’s also designated on this panel.

CHAIRMAN HAWKENS: Thank vyou.

MS. BATY: For the’staff, we -have Mr.
O’Hara, Dr. Davis, Dr. Hartzman, Héns Ashar and Art
Soloman. And also, if I may ask the Board a question,

I‘ve just been informed that witnesses are seated next
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to counsel. And we were wondering, the staff was

wondering - about the ground rules for counsel

consulting with witnesses during their testimony.
’ We don’t have similar access, obViously,
to our Witnesses.

CHAIRMAN HAWKENS: If you want your
witnesses to sit directly behiﬁd you, you -may.
Obviously, the counsel should not be providing the
expert testimony. Théy’re there to gssist in finding
the exhibits and to the extent a Citizens’ SOle

witness may have forgotten to add a piece of

information, I would have objection to Mr. Webster

- jogging his memory. But obviously, he’s not there to

testify or to coach his client.

MR. WEBSTER: I assume that would appiy to
both sides, Judge.

CHAIRMAN HAWKENS: I trust that AmerGen,

who has been sitting right next to -- functionally at

the same table, has been abiding by those ground rules

and will continue to also.

MS. BATY: The staff would ask that the

.statements to counsel, statements to witnesses by

counsel, helping them jog their memory, if those could
be On_thé record instead of whispered?

MR. POLONSKY: That’s 'fine here, Your
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Honor.

MS. BATY: Otherwise we doﬁ’t have a basis
to --

CHAIRMAN HAWKENS: Do you have ahy objection to
thaﬁ, Mr. Webster?

MR. WEBSTER: I have no objection to that.

CHAIRMAN HAWKENS: All right, they will be
on record. Thank vyou.

Witnesses are remindea. that they were
sworn in this morning, so they remain under oath or
affirmation for ail the testimony they will provide
this afternoon and I would égain request that each
witness, before he résponds does identify himself to
assist the Court Réporter.

JUDGE ABRAMSON: I had a question for the’

previous panel which I think Mr. Gallagher could

_probably answer if it’s okay if I could ask that? I

apoldgize, I hadn’t ergdtten to ask this.
| I was -- I wanted to clafify the
commitment relative to the degree of inspection that
would be done every other outage. 1In Exhibit_40, I
know this isn’t the real reference document, bqt it
providés a summary of what I be;ieve the commitment
is.
If you go to page 70 of Exhibit 40. Your
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commitment is I guess the second bullet there. It
says 1if thé Oyster éreek inspected 100 percent’of the
sand bed region coating in 2006 and will inspect at
least three bays every other outage with all -- and

\
expected every ten years. Is that also true -- that’s

referring to the epoxy coating, I‘Eelieve?

MR. GALLAGHER : . Yes, Judge Baratta.
However, this éommitment has been amended to be a full
scope every four vyears.

JUDGE BARATTA: Every four years, okay.
Does’that also extendvto the UT full scope evety four
yeafs?

MR. GALLAGHER: -That's correct.

- JUDGE BARATTA: Thank you for clarifying
that. |

JUDGE ABRAMSON: Dr. Mehta, thank you for
comingu We‘re trying to get our arms around what GE
did in its'originalvbuckling load aﬁalysié. Let me
sﬁmmarize what I think we’ve been told and please fix
it if I've got it wrong.

It souhdS' to me and i think to my
colleagues thét what GE did is they, in the general
buckling load analysis, assumed that thé whole shell
was reduced to .736 inches, did a calculation and

found that that gave a safety factor of 2.0.
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Is that correct?

DR. MEHTA: That is cdfrect, Your Honor.

JUDGE AERAMSON: And was that done by a
bunch of parametric studies to find out where the
limit was?

DR. MEHTA: 1In this one, since the focus
was the sand bed region, Your Honor, so in that we
wanted to make sure that the mesh is fine enough in
that region to capture the buckling Iload. So

initially we started out with 12 inch by 12 inch and

‘then through the closed form solutions we figured out

that three inch by three inch gave us a solution which
was matching the third solution for which we knew
there was consideration.

JUDGE ABRAMSON: And it was fully
converged?

DR. MEHTA: Fully éonverged.

JUDGE ABRAMSON: And the .736, how did you
come up wiﬁh .736, was that jusf_ you .did some
parametrics at various thicknesses/to find out where
you got your safety factor at 2.0?

MR. GALLAGHER: Judge Abramson, that’s
probably'best answered by us, by Amergen. That was an
input to the anaiysis.

MR. WEBSTER: Judge, I’'ll object to
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AmerGen answering the question when the witness, the

"GE witnesgs is clearly the best qualified witness.’

'JUDGE.ABRAMSON: Wwell, the GE witness,
well, okay, so Dr. Mehta, do you know where the .736
came from? If not, we’ll ask Mr. Gallagher where it
came from?

DR. MEHTA: This .736 inch was an input
for GE from the plant owner.

JUDGE ABRAMSON:. Okay, so Mr. Gallagher,

where did the .736 come from and why?

MR. GALLAGHER: That’'s what I was

referring to before was a projection, based on --

before»the corrective. action was put in place, what
corrosion -- whaF thickness there couid'be in a future
outége and so that was given as an input into the --

JUDGE ABRAMSON: So it was just’a pure
stroké of coincidence that that turned out to be a
safety féctor-of 2.07?

MR. GALLAGHER: That’s correct.

JUDGE ABRAMSON: So you weren’t seeking
what thickness would give you the 2.0L ‘ Ybu were
looking to see what would .736 give you for a safety
factor?

MR. GALLAGHER: That’s correct.

DR. MEHTA: That is correct, Yoﬁr Honor.
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JUDGE ABRAMSON: Thank you.

JUDGE BARATTA: Do we have the witneSses

]

here thaﬁ can give the aetails about how that .736
came about or is that on a later panel?

MR. GALLAGHER: Mr. Tamburro, you’d be
best to answer that Quéstion;

MR. TAMBURRQ: This is Peter Tamburro.
The .736 came from the UT data from the internal

grids. The internal grids prior to the sand removal.

were inspected at every outage of opportunity. We
took -- internal grids were inspected eery outage of
opportunity at that time prior to sand removal. We

then performed curve fits~on the average data and then
perforﬁed statistical testihg of the curve fits to
ensure that they best represented the qorrosion.

We thén,'based on the curve fit of thé
average points, calculated a lower 95 percent
confidence interval on that curve.fit. The point
where that lower 95 peréent confidence interval
intersected a future outage which.was at the outage we
were going to repair the sand bed, that ﬁhickness
ended up being .736.

JUDGE ABRAMSON: I see, so that was your

projection for how much worse case, 95 percent

Aconfidence, how much thickness would remain at the
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time you intended to actually take the corrective
actions on the sand bed, not future, not 20 years out.
MR. TAMBURRO: That'’s correct,'sir. And
it was in the most limiting of the internal grids.
JUDGE BARATTA: Okay, when you say you use
the lower 95 percent cénfidence limit, what we’'re

referring to is the lower limit that was obtained by

‘calculating a confidence interval in a statistical

manner using a student’s t distribution?
MR. TAMBURRO: Yes, sir.

JUDGE BARATTA: And that you then used how

many different sets of measurements to obtain that?

MR. TAMBURRO: I don't recail offhand, but
by that point we would have had five, six --
| JUDGE  BARATTA: More than  two,
considerably more than two?
MR. TAMBURRO: Yes, sir.

JUDGE BARATTA: Okay. And then that

'projécted out to -- you say the outage where>you had

intended to repair?

MR. TAMBURRO: The 1992 outage.

JUDGE BARATTA: And at that point you were
prpjecting the thicknesé would be .7367

MR. TAMBURRO: ‘Yes, sir.

JUDGE BARATTA: And that’s what then you
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gave to GE to use their bases for their analysis?

MR. TAMBURRO: I wasn't part of that

portion that interfaced with GE, but ‘it is my

understanding that’s what we gave to them.

JUDGE BARATTA: Is that correct, Mr.
Gallagher?

MR. GALLAGHER: Yes, that was an input

into the analysis. And as Mr. Tamburro said, this was

/

‘the worst case corrosion projection. We obviously did

not get to .736 in that outagé in the 1992 outage
before we.took the corrective action. |

JUDGE BARATTA: Why did you feel that the
lower confidence> lower limit was the appropriate one
to use? Becausé it gave the thinnest?

MR. TAMBURRO: It was a conservative

"projection based on -- the data did have some scatter.

The regulator provided some feedback that we should.
bound the corrosion rate and that was a point which --
a confidence factor which we chose.

JUDGE ABRAMSON: This was all done as part

- of your operating license, your on-going O&M, right?

MR. TAMBURRO: 'Yes, sir.
JUDGE ABRAMSCON: It had nothing to do with
license exténsion, is that correct?

MR. TAMBURRO: Yes, sir..

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 - WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10
11
'12
13
14

15

16

17

18.

19
éO
21
22
23
24

25

399

JUDGE ABRAMSON: The .736 jusf

fortuitously worked out to be a safety factor of 2.0

which is what the ASME code requires. Is that correct

aiso?

Dr. Mehta?

DR. MEHTA: Yes, Your Honor. It’s the
code case M284 and the ASME codevspecified, in fact,
to 2.0 for these kinds‘of - -

JUDGE ABRAMSON: So how you got to .736 is
really irrelevant, is that correct, because what we're
after now is when you do a buckling load analysis the
worst case yéu can tolerate and still be in coﬁpliance
with the ASME code or code case, whatever that number
was, 1is .736 uniform degradaﬁion, ‘Is that cor:ect?

| DR. MEHTA: Exactly.

JUDGE ABRAMSON: So all this 95 percent
confidence is interesting, but not relevant to whap
the system can handle. Is that corréct?

| DR. MEHTA: Yes, sir. It’s the .736 mils
all around in the sand bed region throughout the 360
degree of the sand bed region.

JUDGE ABRAMSON: Thank you véry much.

Dr. Mehta, have you had a chance to look
at the information that the Applicant has provided.to

us regarding the local acceptance criteria, the one
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with thelsmaller éectibn, the cne with the -- what is
it, I've forgotten, three feet by three feet?

MR. GALLAGHER: Yes, the local criteria.

JUDGE.ABRAMSON: The local ériteria .Have
you had a chance to look at that?

DR. MEHTA: Yes, Your Honor. I had just
loocked at the so-call CALC 24 which was exhibit humber
something which I had looked through that.

JUDGE ABRAMSéN: >Was GE résponsibie for
that calculation?

Did GE do that calculation?

DR. MEHTA:(/NO, sir. \

MR. GALLAGHER: I think Dr. Mehta was

referring to an analysis AmerGen did to use the

calculation. I think the question --

JUDGE ABRAMSON: My question is --

MR. GALLAGHER: Is related to the analysis

JUDGE ABRAMSON: The ldcal acceptance
criteria which has a three foot by three foot section
degraded to X, and then tapering out to something
larger over the next set of.celis. |

MR. WEBSTER: Judge; could I just point
out there are three versions of Calc 24 so it’s not

clear which calculation you’re talking about.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
: 1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10
11
12
13
14
15
16
17
18
19
20
21
2
23

24

25

401

JUDGE ABRAMSON: I’'m interested in whét GE
did.

MR. WEBSTER: Yes, sir. Dr. Mehta did say
he did review a Calc 24, but he didn;t say which
version.

JUDGE ABRAMSON: Let's come back to that
because right now my question hés to do with whether
GE 1is responsible for this locai area acceptance
Icriteria? . |

DR. MEHTA: Your Honor, the local
acceptance criteria uses the GE Sénsitivity study. GE
did the sensitivity study where the model, the 1écal
thinned area and transmitter that results to the plant
owner‘and then the acceptance criteria Was developed
by the plant oWner_

JUDGE ABRAMSON :  Okay, so GE did the
calculation. Did GEvcbmpute,from those calgulations
‘what sort -- how close they were to.buckling? Was
there a safety factor involved in those calculations?

DR. MEHTA: When we -- Your Honor, when we
modeled the local thinned area? we then calculated the
reduction iﬁ safety factor from thé uniform .736 mils
results. What is the --

JUDGE ABRAMSON: i see, I see. So it was

a reduction from the 2.0?
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DR. MEHTA: Yes.

JUDGE ABRAMSON: Okay. And what was the

" size of that reduction er this local thinned area, do

you recall, for the one that’s actually become used?
DR. MEHTA: When we used the 636 mils
which is 100 mils lower, in that case we got about_3.5
percent reduction from the original safety factor.
And when we used 536 mils thickness in the
tﬁinned region, in that case, there was about 9
percent reduction.

JUDGE ABRAMSON:. Did you look. at larger

thinned regions or was that area for the thinning

presdribed for you?
DR. MEHTA: Your Honor, the area of

thinning was actually specified for GE to do the

‘analysis was specified by the plant owner.

JUDGE ABRAMSON: Thank you.
.'MR..WEBSTER: Judge, could I jdst ask for
a clarificatioh éf the record.‘ When we're‘referring
to "this area" the local acceptance criteria are we
referring to a three feet by three feet area or are we
referring to a three feet by one and a half feet area?

I don’t think it’s clear for the record.
JUDGE ABRAMSON: Let’s get it cléar, Is

it a three foot by three foot area? It's got a mirror
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image, it’s at the end, is that correct? Is it a
threé féot by thfeé fdot aréa?

DR. MEHTA : Your Honor, since we
considered a 36 degree slice and on one side we
modeled the:thinned-area, there is due to symmetric
conditions, there is a similar area on the other side
so essentially evén thought We model 12 inch and 6
inch width,.the 6 inch width is on the other side --

JUDGE ABRAMSON: So it'’s mirror image at
that boundary?

DR. MEHTA: Mirror image.

JUDGE ABRAMSON: So it’s three foot by

three foot.

Is that correct?

DR. MEHTA: That is correct.

JUDGE ABRAMSON: Physically, physically
what’; being looked at would be a three foot by three
fodt area because of the mir:or image at the boundary.

DR. MEHTA: Yes, Yqur‘Honor.

JUDGE ABRAMSON: Thank you.

MS. BATY:.  Your Honor, can I ask, could

" you ask Dr. Mehta i1f he’'s referring‘to a specific

exhibit where he’s getting the local area acceptance
criteria parameters, for the clarity of the record.

That's the only purpose.
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JUDGE ABRAMSON: Okay, if we have one.
I assume we don’t. We saw it earlier, I think.
"MR. WEBSTER: I think, Dr. Mehta, if you

look at Exhibit. 39, Figure 1A, might find some

3

enlightenment there.

MR. GALLAGHER: For _the record, the
exhibit is 39.

'DR. MEHTA: Exhibit 39 had the area study.

Figure 1A, it’s a couple of pages.

JUDGE ABRAMSON: That’'s the one we saw
earlier, thank'you.

MR. WEBSTER: Judge --

JUDGE ABRAMSON: We’ve got 1it.

MR. WEBSTER: Judge, I think there’s just

one clarifying issue here, which is the nine square

foot area, 1is that in one bay or is that in two bays?
MR. POLONSKY: Your Honor, again, can we

have the parties save their questions until the end of

questioning, especially if they’re coming from

counsel?

JUDGE ABRAMSON: From my perspective, this
is consummately ciear. .When you do these analyses,
you assﬁme a reflective boundary condition which makes
it mirror image, so it obviously goes into two 36
degrée segments and if you’re trying to help me, it
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was unnecessary. If you’ré trying to help'yourself,

that’s another question.

MR. WEBSTER: I am trying to help you,

‘Judge.

JUDGE BARATTA: Before you change --
looking at the boundary condition or the line, that is

the one edge of the 36 degree sector and then the

- other edge on the right is the other edge Gf the 36

degree. And then relative to the vents, where would
they be located?

' DR. MEHTA: The vents are to the right
side of this area. The lefthand side eﬁtreme of this
is the center line between the two vent lines.

JUDGE BARATTA: And that center area is
the most highly stressed area,‘is that correct?

DR. MEHTA: That is correct. Yes.

JUDGE BARATTA: So from a stress anélysis
standpoint are you then putting the thinnest area in
the_moét highly stressed area?

DR. MEHTA: Yés, Your Honor. From the
buckling point of view that is the worse location to
put in in terwms of any reduction in the safety factor.

JUDGE BARATTA: Now if you overlap this
with the so—callea.bay areas, is the lefthand boundary

the center of one of the bays then? In other words,
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we’'ve talked about the ten bays.
DR. MEHTA: Yes; sir.
MR. GALLAGHER: AmerGen Exhibit 6 is an

overhead and T think that will be clear. It’s a plan

view of the ten days.

JUDGE BARATTA: Yes.

MR. . GALLAGHER:: So the area where that,
where the analysis would be would be between the two
vent headers so it is the bay boundary in all cases if
you see that.

JUDGE BARATTA: So in other words on any
given bayh there would be actually two areas which
would total nine square feet. Am I correct? Because
if you --

MR. GALLAGHER: That is correct.

JUDGE BARATTA: Because there would be a

reflected boundary. For examplé, bay 11 which, I’'m

~sorry. Let me take bay 17, which is the one that’s in

the upper right ﬁand there, for example, would have an
area adjacent to bay 13; which would be four and a
haif square feet énd then.an area adjacent to bay 17,
which-would have a four and a half square foot. Is
that correct? Iﬁ would be thin? One on either
boundary of that bay?

MR. GALLAGHER: Yes, there’s black lines.
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If yours»is in color, the black lines ére the lines of
symﬁetry.
‘MR. WEBSTER: Judge, let me point out.
‘MR. GALLAGHER : So‘there wold be the four

and a half, you know, the half a tray on each side of

‘that so you could have a full three by three.

DR. MEHTA: That is --

MR. WILLIAMS: Judge, in Dr. Hartzman’s

testimony talks about one of these areas, every

alternate bay.

MR. POLONSKY: Your Honor, cah we please
have no interruptions from counsel. It éounds like
they are testifying here, and if he’d like to enter a .
Cv, the»Board can consider his\expertise in this area.

" MR. WEBSTER: Perhaps I could clarify for
my edification. We heard from NRC.witﬁesses on these
issues?

CHAIRMAN HAWKENS: We will hear from them,
but as I indicated this morning, We’re going to give
you the opportunity to ﬁrovide the Bpard with
additional questions. And if you would restrain from
interrupting during the questioning of a witness, we
would be gratefﬁl. Thank you.

JUDGE ABRAMSON: May I also remind that it

is not the NRC'’s application or the NRC’s work that is
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at issue here. It is the Applicant's work.and we're
trying to understand the Applicant’s work to the
extent that the staff is able to help us understand
what they found in their review or how they fouﬁd the

Applicant’s work to be acceptable. We will ask that,

‘but their work is not at issue here.

MR. WEBSTER: Perhaps I misunderstood,
Judge. I thought their role was one of amicus, and

therefore I would have énticipated, I don't know if

_the panel expects them to point out when thére are

discrepancies  between AmerGen’s testimony and. the
NRC’s expert testimony. I would have thought it would
be easiest to deal with those discrepahcies as they
arise, rather than try to wrap them all up later.

JUDGE  ABRAMSON: ‘I think that’s
appropriate. |

Does staff have anything their experts

would like to add to this? Do staff experts have

anything they would like to add to the substaﬁce‘of
this discussion?

MR. POLONSKY: In the future, Judge, if we
could make sure AmerGen is done at least with its
answer here. I mean, we got interrupted in the
ﬁiddle. So we may in fact be done, but I would hate

for the Board to just have set a precedent to allow
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for intérruption of the questions.

DR. HARTZMAN: This is Dr. Hartzman. vDo
yvou have a specific questioné I

JUDGE ABRAMSON: No, the question was do
you have anything you want to add on this point thét
we’'re discussing. All we’re asking about is where is
the symmetry point and does it mean a three by three
grid that taperé out gradualiy to the original
thickness and I.think it’s been asked and answered
three or four times now. I just, and counsel, what
we’ré trying to make sure is thét if there is
something that might lead to a cbnflict between what
the Applicant is saying and what the staff found in
its review, thaﬁ we know that.

Did staff find anything different on that
point? |

DR. HARTZMAN: We don'’t have any conflict

- with what GE did. We believe that there may be some

additional thinned areas. N

JUDGE ABRAMSON: That’s not where we're
going right how. We're asking about the GE analysis;

DR. HARTZMAN: We found the GE analysis
acceptable. |

CHAIRMAN HAWKENS: Dr. Hartzman, if you

could speak right into it for the benefit of the Court
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Reporter.

DR. HARTZMAN: We found GE’s analysis
acceptable.

MS. YOUNG: Judge Abramson, I believe the

guestion to the Dr. Hartzman related to a statement by

one of thé‘AmerGen Witnesseé that tried to éxplain
where the thinned areas were located in relationship
to the various bays and testimony was provided that
talked about the area being between, for example, in
response to Judge Baratta’s qpestion, bays'lS énd 17.
! ‘ JUDGE ABRAMSON: I don’t feel it’s my job
to try to explain this to the Qarious counsel here
what the engineering _results show, but there are
reflective boundaries on the analysis. They took a
half of one of.those sections. There’s going to bé a
reflection on either side. I think it’s quite clear
what this analysis was.

Judge Baratta, do you have any further

.questions about what this analysis was?

JUDGE BARATTA: Just one question relative
to the anaiysis. In each bay then there’s a total‘of
nine square feet of thinned area, but they’'re .not
connected in a given bay.v

MR. GALLAGHER: Just a clarification, so

there can be by this analysis nine square feet in each
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bay. We-don’t have that.

JUDGE BARATTA: No, no, that'’s ﬁrue. This
-is the analysis.

MR. GALLAGHER: And the way thé analysis
was done was that nine foot square, thé 12 by‘12
tapering is in the middle between the vent headers of
each bay which ié the location of ﬂighest stress. And
fhe location of highest stress, not only the
symmetrical location, but the location of highest
stress which is conservative. Therefore, we could
apply it to any location in the bay.

| JUDGE BARATTA: Had that nine séuare foot
area been continuous, had you chosen insteadof -- let
me rephrase that question.

From a stress analysis viewpoint, instead
of using 36 degree sectors, you had chosén larger
sectors, say 72 or something like that and have a nine

square foot area located in the center of a bay which

is different than where you had it, would that have

been more conservative.or less conser&ative relative -
to buckling.: That’s a lower stress area, is it not?

DR. MEHTA; Your Honor, the reflection is
already included in‘the model that we analyzed, so if
Qé were put this three feet by three feet area, let’'s
say below a vent pipe, it is my opinion that this
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would be -- would give results which wéuld be
conservatiye éomparedﬁio what’s iﬁ the Way we.have
ac;ually put the area.

',JUDGE BARATTA: Would be consérvative or

would be --

DR. MEHTA: Smaller'reduction in safety
factor than what is --

JUDGE BARATTA: Conservative thought is
something --

DR. MEHTA: I apologize.

JUDGE BARATTA:I’ It would = be
nonconservative, yes.

Thank you. -

JUDGE ABRAMSON: So let’s then turn to how
AmerGen picked the three foot by three foot area which

seems to be the other question. Sorry, before I go to

' that, staff’s witness, what is the current licensing

basis on this small -- what are we calling this? The

small area?

MR. POLONSKY: Your Honor, local buckling
criteria.

JUDGE ABRAMSON: Local buckling criteria
area. I want to hear from the staff’s witness what
the current 1icensing_basis-is for the local buckling

area criteria. What’s the geometry of the area and
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what’s the thickness.

.Mr. ASHAR: I am.Hansraj Ashar with the
staff. We have evaluated this pareicular during the
questioﬁing of the licensee of the‘various.aSpects

inciuding the three areas which have been located

" underneath the vents. We reviewed the particular

report from their schedule statement at that time and
we felt that = that particular analysis was
conservative.

JUDGE ABRAMSON: Dr. Ashar, I'm afraid my

question is much simpler than that. I don’t care what

you reviewed. I want to know what tﬁe current
licensing basis is and if you don’t know you can tell
me you don’t know.

Mr. ASHAR: No, I know, sir. Okay,
current licensing basis for the general thickness of
the shell is .736 inches. For the thinned areas, it

is .5376 inch perﬁone square foot and then conditioned

~to three square foot tray.

JUDGE ABRAMSON:  And what's the

relationship between what you just told me for the

thin area and what we’ve been hearing described as a

three foot by three foot thinned area transitioning
out over the next one foot, two feet?

MR. GALLAGHER: No, for clarity, it’s the
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12 by 12 transitioning to the three by three.

JUDGE ABRAMSON: It’s the 12 by 12 because
it had —; |

MR. GALLAGHER:' Do you want us to show you
an exhibit that has a picture of that?

JUDGE ABRAMSON: What I'm having problems

‘with is that weivé been talking about three foot by

three foot.

MR. GALLAGHER: If you go to Exhibit --

AmerGen 11. When we say the tray, this is what we’re

referriﬁg to.

JUDGE ABRAMSON: And the cehter area isA—-
if I draw a vertical line on that center area, that'’s
midway between the center 1lines for two of the
dowhcombers; the ventsg?

MR. GALLAGHER: Yes, that's'correcf.

JUDGE ABRAMSON: And what’s been analyzed

‘is one half of that, assuming a mirror image at the

boundary, is that correct?

'MR. GALLAGHER: That's correct.

JUDGE ABRAMSON: And the little squares we
were seeilrng oﬁ the GE ahalysis diagram were the grid,
the element sizes, right, which added up to a one foot
by one, actually a one foot by.six inch square in the

center, tapering out. Is that correct?
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MR. GALLAGHER: That’s correct.

JUDGE ABRAMSON: And that’s what you just

described, Dr. Ashar, as the current licensing basis

|

\ MR. ASHAR: That is correct.

Al

for the local area buckling criteria?

JUDGE ABRAMSON: And does AmerGen agree
tﬁat that’s their current licensing basis?
MR. GALLAGHER: That's correct.
JUDGE ABRAMSON: Thank you.
| CHATRMAN HAWKENS: It's been alleged that
there has been an ineonsistency for the 1localized
buckling criteria.- Would the NRC staff address that?

Is 1localized buckling criteria, as vyou’ve just

described it, 'been consistent and consistently

applied?

MR. ASHAR: It is consistent with the
analysis that was performed by GE and the schedule has
shown that, but I just want to point out one thing
that in 20.424, AmerGen has done so maﬁy other things
which we Have not fully reviewed because it wasn't
submitted to us.

Se we agree with what was presented so
far, the CLB --

JUDGE ABRAMSON: Are any of those other

calculations relevant to the current licensing:basis?
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MR. ASHAR: No, sir.

VJUDGE ABRAMSON: Thank you.

CHAIRMAN HAWKENS: AmerGen,.do you haye
anything to add to that regarding the consistency and
the established localized buckling criteria?

MR. GALLAGHER: Yes. This criteria was
established by this GE analysis in the early 1990s and
has been used throughout. 1In our calculations, which
is CAP 24, there are conservative limits that we
sometimes usé to analyze; In other words, we might,
iﬁstead of bringing ——buSing the 536 floor of the
tray, say well, if it’'s above 636, it’'s okay too. So
there’s some of those calculatiqn—specific limits that
we put in there. But the iocal acceptance»criteria,'
that tray, has been unchanged and has been applied
consistently.

~

 JUDGE BARATTA: 1I'd like a clarification
on that point 636. Is that one square foot or is that

per a three by three?

MR. GALLAGHER: The way the analysis was

" done and Dr. Mehta hasrexplained,.is the floor of that

tray was either 536 or 636.
JUDGE BARATTA: Okay, or 6367
MR. GALLAGHER: Yes, it was done two ways.

JUDGE BARATTA: Just strictly that one
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foot by one foot area then. It’s not the entire three
by three, is that correct?

MR. GALLAGHER: -Right, and then it

‘trarisitions from whatever deficit there was back to

736 over a 12 inch area around that. So itfs always
three by three, but the square in the middle is either
100 ﬁils deep or 200 mils deep.

JUDGE BARATTA: Thank you.

JUDGE ABRAMSON: Dr. Hausler, I'm now
talkingvspecifically and  narrowly about the current
licensing basis. Do you have anything to add about
whether this is or is not the current licensing basis
which is an administrative matter between the NRC and
the Applicant?

MR. WEBSTER: Judge, I think Dr. Hausler
could comment on the consistency point. I don’t think
he can comment on the CLB.

JUDGE ABRAMSON: Fine, then there’'s
nothing for him to say.

MR. WEBSTER: You wouldn’t want to hear
ffom him on the consistency point?

JUDGE. ABRAMSON: We are interested in what
the current licensing basis‘is, because that’s the
quéstion of what can be challenged or cannot be

challenged. When we come to talking about how much
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margin there is, it is measured against a current
liceﬁsing basis, unless I'm missing something.

MR. WEBSTER: | Perhaps f%n missing
something, Judge. There were some questions asked
about consistency of fhe other two parties.

CHATRMAN HAWKENS: Well, let’s hear from
Dr. Hausler on consistency of application, localized
buckling. |

DR. HAUSLER: Before I anéwer the specific
question you_just3asked, I think -- let me comment.
It would be very helpful if we had the precise wording
of the current licensing basis. The reason for that
is precisely that over the past there have been
discrepahcies in the wvarious documents:that we have
seen to the'pqint where thellatesﬁ‘one, acceptance
criteria was defined as a six by six area fhét is no
less than 693J mils. ThatA is very confuéing,
obviously, to anybody who reads the décumentation‘and

tries to compare the actual measured data to what is,

in fact, called the acceptance criteria in the various

.documents that describe the calculations specificaliy.

I referred to calculation 24, revision 2. I believe
it’s under something like ;6 point something, but
theré specifically and they’ve referenced, it’s in ﬁy
documentation, it was said that the acceptance
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criteria now is six by six inches and 693 mils for the

“minimum thickness. T o

There are other documents --

CHAIRMAN HAWKENS: Excuse me, Mr. Webster,
are you able to identify what exhibit that is so we
éan take a look at it?

MR. WEBSTER: Yes, indeed, Judge. I'm
just in the process of doing that. I think this is

Applicant’s Exhibit 16 and let me find the page that

' Dr. Hausler is referring to.

_CHAIRMAN HAWKENS: Was that 60 or 167

MR. WEBSTER: Sixteen, 1-6.

CHAIRMAN HAWKENS: 16,‘1-6, thank you.

MR. WEBSTER: Let me just try and find the
pagé. Yes, I think we find the discussion of
écceptance criteria_on.page 10 of Apélicant’s Exhibit
16. This is actually.—- I think Dr. Hausler was
actually»referring to revision 1, when he just made
that last statement, but maybe wé:can take revision 2
first and then move on to revisién one after that
since we are at the'pagee

(Pause.) .

CHAIRMAN HAWKENS: While you’re struggling
with this, 1let me ask the staff this. We have a

current licensing basis, there seem to be other
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~evaluations that were done by the Applicant. Did.I

correctly undérstand that none of these are relevant
to the current licensing basis?

FMR. ASHAR: Hansraj Ashar. As far as we
are concerned what was -described so far in this
meeting is the current licensing basis, what we stick
to. I was going to tell you befére, there are
attempts made by AmerGen to simulate different ways of
orienting their degraded areaé. We have not reviewed
them and they do not form the current licensing basis.

JUDGE ABRAMSON: When you’'re looking at
the current licepsing,basis to see whether there needs
to be some action taken under the current licénse, as
opposed to what happens going‘forward --

MR. ASHAR: That’s correct.

JUDGE ABRAMSON: You look at the current
licensing basis, not these other calculations?

MR. ASHAR: No, Judge.

JUDGE ABRAMSON: Thank youi

JUDGE BARATTA: Before you _sit down, could
I ask you to point to a specific document or two which
spells, which shows that this analyéis is part of the
currént‘licensing basig?

MR. ASHAR: Yes, thé specific document

that we came to know in the current licensing basis
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was an update 10 of FSAR. I think that one is a part
of the testimony somewhere, but I don’'t remember the
exhibit number exactly. But it refers-to TDR 1108 as

a part of the statement in the wupdate. That

-particular TDR takes us to the definition of report

that we talked about whiéh is called thinned area
analysis which is .536 and .09 and those are the
things that we accepted and that is being part of the
CLB. | | o

MR. POLONSKY: Your Honor, just to'clarify
the fecordk the -exhibiﬁé Iv think that .were just
identified AmerGen éubmitted‘relevant portions of the
UFSAR for the Oyster Creek plant as AmerGen’s Exhibit
38. And the TbR which is a Technical Data Report that
Mr. Ashar just referred to wés previously submitted by
AmerGen as AmerGen’s Exhibit 27.

JUDGE BARATTA: Couldvyou_be specific in
the updated UFSAR as to where it is because I'm
looking'fdr that.

MR. POLONSKY:. I coﬁld. consider that
testimony, so I'li defer to Mr. éallagher.

MR.’GALLAGHﬁR: Are you asking AmerGen or
the staff? ' Would you like me to answer?

JUDGE BARATTA: Well, either one, because
it’s your document, but they‘reviewéd it, so I think
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'you’re"quaiified to —-

MR. GALLAGHER: I can just walk you through
how we get to CLB. So, .first, 10 CFR 54.3, states
that NRC approvals, as well as design Dbasis
information contained in the updated final safety
analysis report is part of the CLB, Current Licensing
Basis.‘

We havé, as Mr. quonsky indicated, in
Exhibit 38, UFSAR, the applicable UFSAR sections. The
relevant piece of that is Section 3.8.2.5 which is
entitled Structural Acceptance Criteria.

And it states that the Structure
Acceptance Criteria related to the desigh, relating
the design and analysis results for the loads and load
combination, given the Subsection 3.8.2.3 to the

allowables is presented in Subsection 3.8.2.4, and

‘other referenced documents.

The design, the basic design phasé~of the
containment system is given in Subsection 3.8?2.4; and
the references listed in the Subsection 3.8.6.

These referenced décuments must be
addressed to obtain complete information. So, that
Reference 44, in the 3.8.6, is TDR1108, which 1is
Applicant Exhibit 27.

And.in that, on Page 17, it does describe,
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specif%cally, the local acceptance criteria, at the
paragraph labeled, Acceptance Criteria to Local Wali.

And that clearly describes, it’s a 12 by
12 square down, reduced by 200, .2 inches, 200’milsu
And then with the 12 inch transition up to tﬁe
originél thickness of 73s.

MR. WEBSTER;‘Judge; we're ready to go
forward with the testimonyIOn.consistency.

- CHAIRMAN HAWKENS; Please go ahead.

JUDGE ABRAMSON: Before we begin, let me
just ask Dr. Hauslef, what we’ve been hearing is what
the staff and the Applicant define as the local
acceptagce criteria in the current licensing basié.

Now, o) when you talk ébouﬁ
inconsistencies,il appreciaté if you would refer us to
spécific things and where you think those relate, who
those relate to the current licensing bésiS?

MR. ﬁEBSTER: Judge/ the witness simply
can’t relate those in the current 1icensing‘basis,
That’s a legal framework which with he’s not familiar.

He caﬁ cgrtainly point out what the
documents say, and it’s up to the panel to draw
conclusioné from the current licensing basis.

JUDGE ABRAMSON: That'’s fine.

DR. HAUSLER: Well, I am looking at the
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Applicant’s  Exhibit 20, which is calculation
1402187831041. Spééificaliy 1155. And it does say
here if an area is less than 736 mils, then that area
shall be greater than 693 mils.

And so not, so it would be no larger than
six by six inches.

JUbGE ABRAMSON : Okay, let’s, let me ask
AmerGen, what was that calculation all about?

MR. GALLAGHER: Mr. Tamburro, you’re the
best to answer that question. |

MR, TAMBURRO: Yes. Your Honor,.this our

calculation 41 which pefformed an analysis of the

~internal grids and a preliminary analysis on the

external grids.

That criteria was selected as calculation
criteria, as specific criteria whi;h was much more
conservative than the current licensing basis criteria
of 536.

3 JUDGE ABRAMSON: What was theipurpose of
the calculation?

MR. TAMBURRO: The purpose of  the
calculations was to demonstrate that the external,
that the corrosion.rates from the internal portions of

the dry well, to understand what the corrosion rates

on the internal portions of the dry well were, which
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we found no statistical, observable corrosions.

JUDGE ABRAMSON: Did that have anything to
do with your curreﬁt licensing basis? Did ié affect
your current licensing basis in any way?

MR. TAMBURRO: No, sir.‘ In addition, Your
Honor, we did look at the external data points.

JUDGE‘ABRAMSON: That’s fine. I just, what
I'm trying to do is to understahd what are, what are
alleged to be inconsistencies in the current licensing
basis. |

What you’re telling me is this particular
calculation has nothing to do with the current
licensing basis, is that cofrect?

MR. TAMBURRO: This particular calculation
has nothing to do with the local buckling criteria and
would apply to much more conservative criteria.

JUDGE ABRAMSON: We understood that, thank
you. But that’s not what I’m asking.

MR. WEBSTER: Could I just --

JUDGE ABRAMSON: Yes, let’s go on, Dr.
Webster.

MR. WEBSTER: Dr. Hausler hasn’t testified
the CLB is being consistently.

JUDGE ABRAMSON: I upderstand that. But
what we're trying to do is, let me perhaps give you
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all a little background, in case you weren’t aware of
this.

A, current licensing basié is not properly

at issue in this hearing. B, what we’re trying to

understand is whether the Appliéant can meet the

current licensing. basis for the proposed license
extension term.
That has to do with what the curreﬁt

thickness is, which we will.gét to, and what corrosion

‘'is expected.

So, we need to ﬁnderstand, as a basis for
goihg forward, what the cﬁfrent licensing basis is.
We don't need to_undérstand What other calcuiations
AmerGén has done.

So’if'there’s an inconsistenéy that Dr.
Hausler can point to, that leads ué to believe that
what Wefre being told islﬁhe current licensing baéis,
is in fact not the current.licensing basis, then it’s
relevant. Otherwise it is not. vSo now please go on,

Dr. Hausler.

DR. HAUSLER: Well, as you well knOw,vava

"pointed out earlier, Judge, I don’'t have the exact

text of the current licensing --
JUDGE ABRAMSON: I understand that. But

you’ve got some calculations that led you' to believe

‘.
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that there are inconsistencies. We’d like to have you

identify thoSe calculations so that we can find out
whether they are, in fact{ inconsistencies in the
current licensing basis or not.

DR. HAUSLER: The calculations, Your Honor,
deal with the valuation of the measurements. And the
calculations that are being referred to are entirely
independent of the acceptance criteria.

The accepcance criteria does derive from
the calculations, but 'is in fact used to categorize
say, ofvto judge the current measurements, but. are
devoid.

Now if somebody tells me or tells us that
we should not.accept areas that are larger than six by
six, or thinner than 693 mils, that has‘absolutely
nothing to do.

That is a statement as the criterion, it
is not'a calculation. - And I think that that needs to
be, .you' know, very clarified. Just because the
scatement occurs in the calculationesheet, it doesn’t
mean it is a calculation.

If I am wrong, I would very much like to
have that clarified.

MR. WEBSTER: Could I just, could I just,
perhaps, help my witness a little bit here. Dr.
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Hausler, is what you’re saying or maybe 1’1l address

it to the Board.

Would the Board like for Dr. Hausler to
clarify that what he’s saying is that nbrmaliy when
one reads in a calculation an acceptance driteria, one
expects the calculatién.to then apply tﬁat criteria toA
the data in a consistent way.

» But, what he’s found, is that actually the

.data, there’s a mismatch in the acceptance criteria

and the data.

JUDGE ABRAMSON: I think we’ve understood.
that quite clearly from your . written pleadings. What
we’'re trying to settlé here is oﬁr questions, not your
questions.v

DR. HAUSLER: Well, perhaps, it might be
helpful if, well even perhaps ‘down the road, at a
future point, we would be furnished the exact text of
the current Ilicensing basis referring to the
acceptance criteria.

Because there have also been, yoﬁ know,
confusing foimulations. And I think they, you know,
exact sYntax might be very helpful.

JUDGE ABRAMSON: If you would like to go
down your list of areas where you think that the

Applicant has said, the following should not be
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accepted.
I gather that’s what you’re suggestion it.

That they’ve done calculations to Say the folloWing

.things should not be acceptable, let’s go down it now,

and let’s get it all on the record.
DR. HAUSLER: Well, I*ve given you cne.
JUDGE ABRAMSON: You've given me one. Do

ydu have more? Let’s have more? Let’s have all of

them? And, or, 1f you prefer, Dr. Hausler, and

Counselor, if you want to‘point us where in your pre-
file testimony these things are covered, we can avoid
wasting everybody’s time here repeating things.

The job here is to answer our questions,

not to repeat what’s been said.

MR. WEBSTER: I think if the panel may
permit me to refer the panel to a certain pleading we
submitted previously on this point.

It is Exhibit B, Attachment 5, and it’s
covered under Heading B, there) on Pages 2 tﬁrough 5.

| JUDGE ABRAMSON; And is there anything in
addition you want to add to that, or is that it? Are
you just wanting to repeat what’s élready in writing
in front of us?‘

MR. WEBSTER: I just wanted to make that we

had full testimony. We had some testimony from
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AmerGen, from the NRC on consistency of application.

I wanted to make sure the Board wasn’t
misled by our teétimony. |

CHAIRMAN HAWKENS : Ques;ion, while Judge
Baratta is 1oning over séme_material, which changes
the topic a little bit. .It's for the NRC Staff.

Perhaps Dr. Hartzman may be tﬁe individual
best situated to answer it. ASME criteria énd the
requirements it imposes for a.safety factor or the
CLB, I beiieve it was your affidavit that, there Wefe
some eaits which talked about thezASME.

Initially there had been ASME requirements
and YOu edited it to say ASME speéifiéations. Can you
pIeaSe tell me why you made that change and what
conclusions we should draw from that change?

DR. HARTZMAN: The ASME Section 3 is a
design code. Those sections and the code tase and 284
are requirements under design stage of a structure.

In cheéking or verifying a particular
structure that’s already .built, in the as built
conditions, where the loads are alreédy'well known,
the code case 1is not a requirement, it’s a
specification.

It is in that sense that I wrote my-

testimony.
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“JUDGE ABRAMSON: - So do - I correctly
undérstand then, that the code case is nét part of the
current licénSing basis?

DR. HARTZMAN: The codé case is part of the
current licensing basis for new construction;

JUDGE ABRAMSON: For the as built. But --

)
4DRD HARTZMAN: No, not for the as built.
For new, for --

'JUDGE ABRAMSON: For design.

DR. HARTZMAN: For design and for proposed
modifica;ions. |

JUDGE ABRAMSON: So when you’re looking at -
margin that7s left, to decide whether the plantlmeéts
its current licensing basis, do you or do you not
include ﬁhe 'ASME, the calculation you're talking
about?

DR. HARTZMAN: In doing this we followed '
the provisibns of the code case. But the, we take
into consideratién that the factor of safety may be
less than the specified, than specified in the‘codé
case for the as built conditipns;

‘Where the structure is weli known, the dr?
welllshell is well identified(,well described. The

loading conditions are well known also.

That means that the uncertainties, the
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uncertainties that went into the code case, into the

factor of safety that’s in the code case, are smaller.

There’s less uncertainty about the
structure than when it was designed.

JUDGE BARATfA: Wéit, wait, wait a minute.
There’s more to this than just the structure. The
industry has always followed a belt and suspénders
approach.

Which means that you, you know, you plan
for the worst. And I doﬁ’t understand what you’re
saying here.

DR. HARTZMAN: At the design stage you do,
you do plan for the worst. That’s.exactly correct.

That .is when you assume the highest
uncertainty that goes into forming the factor of
safety. That is right. We are talking now of an as
built structure, as it exists today, under well-
defined loading'with well-defined method of analysis.

A @ell—defined model of the structure.
And there are ofhér, there are other conservatisms
that enter into this refined analysis.

JUDGE BARATTA: I don’'t understand how you
can say that. Because we don’t know the exact
configuration of that dry well.

We think we know it, but'theré's still
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some uncertainty in it.

bR.'HARTZMANE.That i$ correct;

JUDGE BARATTA: So how can you accept the
fact of less than two, if that’s unknown?

DR. HARTZMAN:.In the case df buckling, in
the cast of buckling, which is the féilure mode that
has been defermine to be‘therfailure_mode.for thé
shell, there are factors which reduce the theoretical
buckling stress considerably, by up to 80 percent,

So that the actual buckling stress is
considerably loWef than the theoretical buckling
stress.

And, in that sense, part of the
uncertainty disappearé there. But the rest of it is
known. We know, for example, more or'less, what 1is
the thickness of the various parts of the dry well
shell.

We knéw the loading, which is very
important. We know thaﬁ there is dead weight; dead
weight due to the shell dead weight and there is the
déad weight 'due- to the water at 2 'psi external
pressuref and the seismic loading.

JUDGE ABRAMSON: Let me see if I can
understand Where we are. The question ﬁhat we're
strUgéling wiﬁh is what’s the current liéensing basis?
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And in development of the initial current
licensing basis, you used this code case to determine

whether the design would satisfy what was then

‘determined to be the load, the current basis, right?

DR. HARTZMAN: I don’'t bélieve this, no.
I don’'t believe this code case was used at the design
phase.

| JUDGE ABRAMSON: It wasn’t used at all,
okay.

DR. HARTZMAN: It wasn’t, it didn’t exist. -

JUDGE ABRAMSON£ Okay. So, and now when
the staff is looking in its ordinary, administrative
process, not looking to a license extension, but in
its ordinary administrative process, to see Whether
this shell meets the current licensing basis for
iocalized thinning. '

And one does the calculétion with the CLB
that'’s been described here, reduced to .536 over a one
équare foot area and‘tapering up.

DR. HARTZMAN: That'’s corfect,.

JUDGE ABRAMSON: One finds that the safety
factor is reduced from 2.0 to 1.9 or something like
that. The staff finds that that is a satisfactory
number, and therefore is an okay éurreht licensing

basis. Is that, am I correct in understanding that?
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DR. HARTZMAN: Yes.

JUDGE ABRAMSON: So, Whatever that number
is, a safety factor is not terribly relevant to us.
Whatv we‘re trying to understand is what. 1is the
thickness distributionv for the current licensing
basis. |

And has this been accurately described to
us, as a one square foot area reduced to .536, for the
local thinning?

DR. HARTZMAN: I believe it is a good model
of what the actual distribution might be.

JUDGE ABRAMSON: I’'m not worried about the
actual distribution, I'm worried about what the staff
has accepted for a current licensing basis?

DR. HARTZMAN: We have accepted the .536
tapering up to .736.

JUDGE ABRAMSON: Okay, thank you.

DR. HARTZMAN: To a uniform thickness of
.736.

JUDGE ABRAMSON: I undefstands. Where in
fact the shell is originally one inch or a little
ovef?

DR. HARTZMAN: 1.15 inches.

JUDGE ABRAMSON: Thank you.

MS. YOUNG: Judge Abramson, just to clarify
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the record} I believe that Dr. Hartzman answered that

the code case was not a part of the origindl design
CLB for the plant. ‘

If the Board looks at Exhibit 37, that’s
the safety evaluation. AmerGen’'s Exhibit 37. That's
the safety'evaluation that analyzed the code case N284
for the first time in 1992.

JUDGE ABRAMSON: A few years after the
original licenée?v

MS. YOUNG: Correct.

CHAIRMAN HAWKENS: Is compliance with the
safety factor in the ASME code for buckling, part of
the CLB?

DR. HARTZMAN: Only for désign.

CHAIEMAN HAWKENS: The ASME code provides
a safety factor of 2.0 for design, but the NRC Staff
will allow going ﬁo belowb2.0 for actual --

DR. HARTZMAN: For as built conditions.

CHAIRMAN HAWKENS: As\built conditions.

DR. HARTZMAN: Yes.

CHAIRMAN HAWKENS: Is there a minimum
safety factor that the NRC Staff believes would
provide reésonable assurance of safe operations?

DR. HARTZMAN: We have not determined that.

JUDGE BARATTA: Okay, how can you say that
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you've even dgﬁermined_the 1oads; becaﬁse you haven’t
done any strain gauging -- or AmerGen hasn’t done any
strain gauging or anything like that, have they?

DR. HARTZMAN: The loads depend on the
structure.
JUDGE BARATTA: Say that again?

DR. HARTZMAN: The loads depend on the

structure.

JUDGE BARATTA: Yeah, it depends on the
structure which is --

DR. HARTZMAN: The dead, it’s the dead

weight of the structure which is fairly well known.

And also the dead weight of the water in tﬁe refueling
pool.

JUDGE BARATTA: But I mean you have not
éctually, there has- not been an actual physical

measurement of the strain and stress in those, is that

correct?
DR. HARTZMAN: Not that I'm awaré of .
JUDGE BARATTA: The world that I come from,
.the sﬁbmarine. world, we .do that. We don’t Jjust

strictly count on the calculations for safety reasons.
DR. HARTZMAN: I would defer to the
Licensee for that. I’'m not aware of any measurements

that were made.
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JUDGE BARATTA: Mr. Gallagher, has there

‘been any actual measurement of the loads?

MR. GALLAGHER: I'm sorry, I didn’t get the

‘question?

JUDGE BARATTA: Has there been any actual

‘measurement of the loads that are imposed on the dry

'\well, as a result of the refueling activities?

MR. GALLAGHER: Well, we’'ve factored in the
loads that are, that we needed to.model, into this.
Perhaps Dr. Mehta could comment on the loading that we
included.

DR. MEHTA: Your Honor, we took the‘loads
for the greatest penetrations at the job which came
from the draWings,

And we applied'thdse loads on the model.
So essentially it was from referenced sources.' If I

might add one thing that is there is the backdrop to

that safety factor we got was for 736 mils all around

the sand bed'fegion.

So there are two factors that we feel that
make the saféty factor actually greater‘than two,
which are'properly there in the as built calculation
right now. |

And one of that 1is that the 1locally

thinned area were modeled in a worse area, whereas the
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thinned area are in a, not in the worst area.

That is = one conservatism in our
calculation. Secondly, the whole.sand.bed region was
modeled with a uniform thickness of 736 mils.

And the third conservatism is that the
ASME codé, when they determined for the buckling, from
the third typically calculated buckling load to the
realistic buckling load,. the use a capacity of
redﬁction factor.

And that’s in Factor 5. And that ié based
on the lower of the test data. So there is some
conservatism built in those factors also.

N

JUDGE ABRAMSON: Let’s make suré I
understand this one more time. Sorry, i have to keep
coming back to this.

In the loéally thinned area criteria,
buckling load criteria, is it the assumption'that it’s
.536 over this one square foot area, and then it
tapers up to .736, not back to the original 1.15?

DR. MEHTA: That is correct.

JUDGE ABRAMSON: So where you might have
foﬁnd a safety factor of 2.0, if you assume the whole
thiné was degraded to-.736, now you’'re saying that if
we assume that the whole thing is degraded to .736;

and now we thin an additional area beyond that, to
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.563 over one square. foot and taper it back up, we
find that we would have a safety factor of 1.9 or
something like, is that correct?
DR. MEHTA; Yes, Your Honor.
JUDGE ABRAMSON: Okay.l And what the, and
when the staff is talking, Dr. Hartzman, about other,
what’s the right wora? Conservatisms built into that

computation, is not it a huge conservatism to assume

‘that the entire shell is degraded to .736?

'DR. HARTZMAN: Yes, yes, we do.

JUDGE BARATTA: I think, Dr. Mehta, you hit

- on a very good point. That vyour analysis was

conservative because you, A, assumed the .736.

You also placed that tray région in the
highest stressed afea. And you also Have'a capacity
reduction, capacity reduction factor of,'I‘don’t think
it’s high, I think they use a .3 something.

DR. HARTZMAN: Up to 80-persent.

DR. MEHTA: It's 0.204, Your Honor. And
then, of course, to acdount for the fact that in the
sand bed region there is a membrane stress which tends
to straighten oﬁt the need for construction
irregularities.

So there is a bump up of that factor from

.04 to something like 0.32.
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JUDGE BARATTA; Okay, I stand corrected.
MR. WEBSTER: Can I just.clarify'the reéord
on ﬁhis point, Judge. There 1is séme disagreement
abopt capaéity reduction factors. Sandia suggests
that shall not be there, however.GE says it should be
there. So.it’s not cleaf that is a conservatism.:
JUDGE BARATTA: So,,the actual, while the
actual factor safety is not known( beéaﬁse we don;t
have measﬁred stresses, we don't have 100 percent UT
inspection of the entire shell.

So, in your expert opinion, would you

. anticipate it to be greater than two?

DR. MEHTA: Your Honor, this is my
judgement that when all things are taken into account,
that if we put the actual thickness, then the safety
factor that would come OUt.of that would be greater
than two.

'JUDGE BARATTA: Do you, can you go, if you’
don’t feel comfortable with answéring this, you caﬁ
say no, okay.

Do you feel it would be considerably
greater than two? |

DR. MEHTA: I guess, Your Honor, I could
only say that it will be greater than two. This is my

judgement call.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10
11
.12
13

14

15

16

17
18-
19

20 |

21
22
23
24

25

g 442

-JUDGE BARATTA: All right, i preface my
question. I understand, Dr. Hausler, you're not a
structural engineer. But do you, I've noticed this,
what looks like some.sort of an inconsistency, which
you pointed out‘in the acceptance criteria.

Although, I'm not sure it really is. I
think it.appears they were doing other things trying
ﬁo figure out just local épots and such.

Does thét help vyou understand what
analysis of record or the COB is, at this point, and
how they’ve.applied it?

Or do you still feel that there are some‘
inconsistencies that you’d like addréssed?

DR. HAUSLER: Judge, I'm not really
prepared to accept what’s been said with respect to
the COB because I don’t know anything to the contrary.

So, I cannot discuss that. But I would
like to make a comment with respect to how weil do we
really krnow things.

Dr. Hartzman just testified that we fully
uhderstand the as built gsituation, condition and-
prbperties of it, and I would like to point out that
I don’'t think wé really do.

And, for the following reason. And I have

to, you know, come back to this Sandia Study. The
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Sandia Study clearly states that they have been

looking for the appropriate to calculate through their

model, and they didn’t find it.

Because the original GE files have gotten
lost. As a consequence, they hadito usé nominal
properties for the steel, Which, as you know, can vary
quite a bit in the as delivered, you khow,‘conditioﬁ.

One of the things that particularly
worried me, when I looked over the various
measurements or the description of the measurements
that havé_been made, I came acréss commenfs about UT
measurements having to have been discarded because -
they review inclusions in the steel.

And, vyou know, if we, you know, find a

‘relatively high frequency of inclusions in the steel,

and, you know, these were not just, you know, one

inclusion, there wére several.

Now,ZI really tend --

CHAIRMAN HAWKENS: May I interrupt you.
Can you point to where in the record you’re reférring
to?

DR. HAUSLER: I was just getting to that,
Judge. Actually, right off hand I can’ﬁ, but I can,
you know, refer to-it, refer to it tomgrrow.

The reason being that we have read over,
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.you know, over the years, you know, hundreds of pages

\

and we're focused on specific calculations and
specific presentatiomns.
But, you know, on the way; you know, you

see a lot of other things, and so that stuck in my

mind. When Dr. Hartzman said, we know things wvery

well, I felt compelled to point out that perhaps we
don’t really know things, you‘kndw, as well as we
think we do.

Pérticﬁlarly,'because, y&u know,'Sandia
aléo had to point out that, you know, some of the
records from GE had gotten lost.and they had to, well,
not exactly invent numbers, but- they had to use
ﬁominal numbers for the specifications of the steel as
they, you know, as they could find them in ASME. |

JUDGE BARATTA: Let me, 1f T could, ask Dr.

-

“Mehta about that, if I may.

DR. HAUSLER: Certainly.

JUDGE BARATTA: Dr. Mehta, is, when you do
a design you put on various conservatisms. Do they
account for such things as inclusions in the steel and
the poséibility that, well, maybé you'ré not exactly
on the nominal properties in material, or not?

DR. MEHTA: Well, Judge, could you repeat

the question?
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JUDGE BARATTA: Okay. When vyou do a

design, why do we have this factor of say, is it

because certain things are really not known at the

time you’re desigﬁing?

And do they include such unknowns as,; is
there goingAto.be, or are there going to be inclusions
in the steel?

DR. MEHTA: Yes, Your Honor, yes, I think
if there is mature properties, aithough-the mature
prbperties are lower bound_in the ASME code.

So, essentially, the ASME code takes into
account actual manufacturing properties and they come
up with a lower bound wvalue of the'acceptable or
allowable stress, and that is what is used in the' 
design. |

JUDGE BARATTA: Dr. Hausler, does that.
help?

JUDGE ABRAMSON: Gentlemen, before we go
too far down this field, let’s remember what we’'re
after, 'Judge Baratta.

DR. HAUSLER: I think my comment is, you
know, pertiﬁent in that réspect. Agaiﬁ, let me sort
of like, you knde apologize for the fact that I have
read a lot of things and I may not necessarily be able

to pinpoint where I read them, at this particular
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~point in time.

‘However, I do believe that there are
records available that indicate that the original
safety factor of the plant, as built, was of the order
of three and a half to four or 4.7, in that order of
magnitude.

I think what we see now is that this
conservatism, bwhich probably was. very Jjustified

conservatism at the time, you know, hails from down

—

to, you know, somewhere around two or perhaps even

lower.
Now, I just want to make that comment. I
have to, obviously, leave it up to the panelists what

to make of that information, because again, I‘m not a

‘structural engineer. So, all I can do is paés it on.

JUDGE BARATTA: Thank you.
MR. WEBSTER: Judge, before you, could I
just say that I'm certainly not clear from the

testimony, whether the staff believes the CLB contains

. a requirement of the ASME code to be 1.9 or .8 or 2.

It seems like we’ve switched around
between saying the conservatism is sufficient that we
would be able to.

JUDGE BARATTA: I share your coﬁcern. I'd

like to have someone respond to that.
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DR. HARTZMAN: This is Dr. Hartzman. I
stated earlier that for design purposes, or for
proposed modifications, the current licensing basis
includes‘the ASME code cése, with all the pro&isions
that it has.

For very fine, for chécking as built
structures it does not necessarily, it 1is not
necessarily that these provisiohs be followed.

It is provided there is a good
understanding of the various conservatisms that enter
into.the analysis of the as built, of the as built
structure.

It is possible that we may, we may accept
a lowef\factor of safety, for the simple reason that
the uncertainties that go with the factof saféty of
two of less. There’s less of a certainty.

JUDGE BARATTA: All right, can you point

specifically to where the NRC has accepted in this

case?

DR. HARTZMAN: I would have to cali the
safety evaluation, the 1license rénewal safety
evaluations.

JUDGE ABRAMSON: Let me follow this one up.
I think I’'ve asked this, this may be the third or

fourth time I’ve asked this.
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Current licensing basis for buckliﬁg,

which is what’s been alleged to be, begin approaéhed,

and therefore is a threshold for our inquiry, haé two.
elements.

One-current licensing basis fbr buckling

is the general buckling. And for that, as 1

understand it, the computation assumes, and therefore

if’s the cufrent licensing basis, that the entire dry
well shell is degraded to .736 inchesn Is that
correct? |

DR. HARTZMAN; That is correct.

JUDGE ABRAMSON: Okay, -and the other
element of the current licensing basis is the locally
thinned area, I keep getting this one wrong.

DR. HARTZMAN: .536.

JUDGE ABRAMSON:‘,536 over one Squgre foot
tapering up to .736, not going back to ﬁhe original
thickness. ‘

DR. HARTZMAN: Uniformly degraded,

JUDGE ABRAMSON: Uniformly degraded .736.

DR. HARTZMAN: Yes. |

JUDGE ABRAMSON: So, from the staff’s
perspective, and the Applicant has agreed that this is
correct, the current licensing-basis'has Element 1,

.736 uniformly degraded, and Elemént 2, .736 uniformly

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 : WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

i8

19

20

21

22

23

24

25

449

deéraded, and superimposed on. that this erosion of a
tray down to -.536 over one square»foot?

DR. HARTZMAN: Yes.

JUDGE ABRAMSON: That is the current
licensing basis, pefiod? |

DR. HARTZMAN: Yes. ‘ From a uniformly
degraded thickness.

JUDGE ABRAMSON: Yes, thank you.

JUDGE BARATTA: So thén it’s not the UFSAR,
it’s thé'updated SAR then-?

MS. BATY: That'’s correct. Your Honor,,
there may be some confusion here. We’re looking at
the regulations at Section 54.3, is where it’s defined

what the current licensing, where the current

'licensing is pulled from.

Andlso I think, the regulation states that
the current licensing basis includes the final safety
evaluation report and design, other = design
information.

And the UFSAR; of course, is Exhibit 37,
AmexrGen Exhibit 37 or 38, excuse me, in this case.

CHAIRMAN HAWKENS: Dr. Hartzman, in your
affidavit, as edited, you indicated, your language was
assuming the corrosion is as extensive and as severe

as depicted by Dr. Hausler’s contour plots.
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- The staff estimates, and then vyou

continued, I believe, to indicate that the safety

~ factor was in the 1.9 range.

DR. HARTZMAN: Yes.

CHAIRMAN HAWKENS: And that that was
acceptablen Do I read that to éay that that was based
purely on the ;epresentations made by Citizens and
that you would come to é different conclusion based on

your interpretation of the data, as to what the actual

safety factor is similar to what AmerGen said in his

‘ proféssional expert opinion;_the safety factor remains

at least 2.07?

DR. HARTZMAN: Yes to the first part to
yoﬁriquestion.‘ Yes, it wasfmade based --

CHAIRMAN HAWKENS: It was a poorly phrased
question. So tell ﬁe what you believe?

(Laughter.)

DR. HARTZMAN: I'm getting there.

CHAIRMAN HAWKENS: Thank you.

DR. HARTZMAN: It was.based on Citizens, on
Citizens data. Specifically the contour plots. And
the factor of safety that I stated was an estimation,
shall we say.

Even better a guess. But the objective of

makihg that statement was we never understood what
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exactly Citizens, what did they try to say when they

say there was zero margin?

By having a factor of safety at 1.9,
obviously the margin.'was less than zero. And I
guessed or I surmised that what Citizéns was trying td
say 18 that when the margin is zero, buckling with a
curve. . |

And by stating the factor of safety as
lf9,_that I wrote in my testimony, I éame Fo the
conclusion that the shell should have buckled, should
have buckled already.

But no buckling 6f the shell was found in
2006, When they did their latest'measurements.

CHAIRMAN HAWKENS: Let’'s --

DR. HARTZMANi Therefore, the factor of
safety must have been greater'than two.

JﬁDGE ABRAMSON: Dr. Haftzman, I'm reélly
getting befuddled ﬁowaby what you;re saying. Let me
see if I can ask a few questions, one-by-one to try
and understand this. |

You looked at the Citizens claim that
there was no margin left?

DR. HARTZMAN: Yes.

JUDGE ABRAMSON: And when ybu looked at

"that, you assumed if there were any degradation,
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beyond that, the shell should buckle?
DR. HARTZMAN: That’s how I interpreted
what were Citizens, were stating.

JUDGE ABRAMSON: Okay, all right. And if,

but that differs, that would imply a safety margin of

less than 1.0, is that correcté
| ‘DR. HARTZMAN: Less than zero.

JUDGE ABRAMSON: Less than zero, no, less
than 1?0 is it? Safety margin of one takes you fo the
buckling load?

‘DR. HARTZMAN: Now we have ‘to be very
careful here.

JUDGE ABRAMSON: I said a margin, right, I
said a margin is 1.0, it means you’ve got double the
ability-to handle the stresses, right?

" DR. HARTZMAN: varinéiple, ves.

JUDGE AéRAMSONQ Okay. So a margin of 2.0,
means you'’ve got three times the ability'to handle the
load, is that correct?

DR. HARTZMAN: Yes.

JUDGE ABRAMSON: More or, this is in lay
terms, but rémember we've got a bunch.of 1éy folk
around. Some of us, even.

So, when you say to us that the-safety
margin of 1.9 —-
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DR. HARTZMAN: The factor of safety is 1.9.

JUDGE ABRAMSON: Factor of safety of 1.9,

implies that it can handle much more than is necessary

to cause it to buckle?
DR. HARTZMAN: Yes.
JUDGE ABRAMSON: That is can handle much
more than the buckling?
DR. HARTZMAN: Yes, that 1is correct.
CHAIRMAN HAWKENS: And based on your

interpretation of the data, not your interpretation of

‘Citizens presentation of the data.

Based on your expert interpretation of

AmerGen’'s data, what, in your expert opinion, is the

current factor of safety?

DR. HARTZMAN: I would have to say that
it’'s prObably about two, even greater than.two. For
the simplé feasbn that the criteria, and this is what
we hafe been stressing all along.

The criteria were based on the uniformly

degraded shell, 2.736. Obviously, the shell, the

‘measurements that have been shown, that have been

taken, just considering the data by both Citizens and
AmerGen, show that there is more than .736, on
average.

So, we must conclude that there are thick,
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the shell is thicker, over most of the sand bed
region, than the .736.

So my conclusions mﬁst be/ that the factor
of safety is around two or greater. I'can’t tell
without doing an actual calculation.

JUDGE ABRAMSON: And without having real
measurements over the wholg shell. Because this whole
analysis assumes uniform degradation to .736; which we

don’'t have, clearly don’t have. No data indicates

~that. 1Is that correct?

DR. HARTZMAN: That is corfect.

JUDGE BARATTA: Dr. Hausler, you’ve looked
at the data. We’ve just heard a statement that
there’s no data. that indicates there’s é uniformly,
the shell is uniformly equal to .736 or less.

Do you agree with that? Uniformly, now,
I'm not talking about local areas, uniformly?

DR. HAUSLER: Would you please repeat the
question, I’'m sorry?

JUDGE BARATTA: We just, could the Court
Reporter just read the last statement that Dr. Hausler
made.

READ BACK
CHAIRMAN HAWKENS: And based on your

interpretation of the data, mnot. your
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of the data. Based on your expert

interpretation of AmerGen’s data, what,

in your expert opinion, 1is the current

factor of safety?

DR. HARTZMAN: T &ould have to say
that it’s probably about two, even
greater than two. iFor the simple reason

that the criteria, and this is what we

have been Streséing all along. The

~criteria were based on the uniformly

degraded shell, 2.736. | ObViously, the
shell, the meaéurements that have been
shown, that - have been taken, just
considering the data by both Citizensrand
AmerGen; show that there is more than
.736, on average.

So, we must conclude‘that there\are
thick, the éhell is thicker,'éver most of
the sand bed region, than the .736. So
my conclusions must be, that the factor
of safety is around two or greater. I
can’'t tell without doing an actual

calculation.

455

JUDGE BARATTA: Thank you, court reporter.
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Let us know when you’re ready. . -
COURT REPORTER: Ready sir.
JUﬁGE BARATTA: Please, go .ahead.
DR. HAUSLER: I haVeb at this time
absolutely no reason to believe that the sand bed,

which is about three feet high all arcund the

" periphery, is in fact, you know, degraded to .736. I

don’t think that’s a fact simply because there are

s

some areas that we know have less corrosion and

therefore are, you know, some bays haven’'t seen as

much water as others.'

To answer your question, the.sand bed 1is
not_corroded uniformly to ;736w

JUDGE BARATTA: Thankb you; We've
concluded our questions for this panel. Let’s take a
ten minute break; and, when we resume, we’ll have the
third panel seated. Thank YOu. We’llvmeet back -here
at 2:40.

(Whereupon a recess was taken from 2:35
p.m. to 2:45 p.m.)

CHAIRMAN“HAWKENS: We afe ready.to resume.
Would AmerGen please introduce their witnesses on this
panel?

MR. POLONSKY: This is Mr. Polonsky for

panel number 3 to discuss available margin. We have
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Mr. Fred Polaski, who was introduced previously. Mr.
Pete Tamburro was also'intréduced previously; Dr.
David Gary Harlow from Lehigh University, AmerGen’s
expert in statistics.

To his right is Mr. Martin McAllister, who
is an NDE level III. If I didﬂ’t get that right,
you’ll correqt'me, Marty, technician and training
person at Oyster'Creék station. He is here to answer
any questions on how the UT measurements themselves
are taken on ﬁhe UT equipment.

And then behind me and slightly to my left
since we ran out of seats, sitting in the first row,
the pews, 1is Mr. Julien Abramovici,. who was a
contractor to AmerGen cailed Enercon. He also is a
former employee of the prior owner and operator; GPUN,
and has historic experience regarding the corrective
actions, et cetera, at the sand bed region.

CHATIRMAN HAWKENS: Thank.you.

MS. BATY: For the staff, NRC staff, the

- same panel group of witnesses for this panel, Mr.

O(ﬁara, Dr. Davis, Mr. Ashar, Dr. Hértzman. And
seated behind ouf row of witnesses is Mr. Salomon; who
is also testifying on this panel.

CHATRMAN HAWKENS: Thank you.

MR. WEBSTER: On this panel will be Dr.
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'HauslervfromAFirst Citizens.

CHAIRMAN HAWKENS: Thank vou. And the

witnesses are all reminded once again they’'re sworn

from earlier this morning and remain under oath or

affirmation. Thank you.

JUDGE ABRAMSON:  All right. Let me start
this. For AmerGen, what is the minimum thickness you
have found near the bottom of the saﬂd bed region, the
minimum data, a single data point,v the smallest
thickness you found near the bottom of the sand bed
region?

MR. POLASKI: Mr. Tamburro will answer
that. Aﬁd we will have to look and find,that‘number.

| >JUDGE ABRAMSON: dkay. And then 1let’s
talk.about how big an area that might extend over?

MR. TAMBURRd: Near the bottom of the sand
bed, are we talking within a foot, two feet?

JUDGE ABRAMSON: Well, let’s talk within
a foot. We may want tp go lower than that, but what

I'm concerned about is the following. .The sand has

' been removed. The only place that is going to hold

moisture is the floor.
So the question is, if we’re going to have
corrosion now, is it likely to be near the floor? So

I am interested in how thick is it near the floor.
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And then we’ll deal with the other data.

MR. TAMBURRO: Your Honor, I am looking

LN

through an exhibit right now.

JUDGE ABRAMSON: We can also. look at the

. trench data, which'I think we went over a little bit

ad nauseam earlier téday, but if there’'s any --

MR. POLASKI: You are correct. We can
look at the trench data, but there’s other data that’s
single points on the outside that May have a smaller

value than what we saw from the trench data. That’s

-what we'll need to look at because we’ve never looked

at it from that standpoint of what‘s the thinnest
point. We have always been looking at what’s the
thinnest point anywhere in the same --

JﬁDGE ABRAMSON: Yes. And I understand
the thinnest points are near where the top of the sand
used to be, but if that’s not going ﬁo hold moisture
anymore, then we need to be looking at -- at least we
need in the alternative to think about the margin near
the bottom or where the sand bed used to be. |

'MR. TAMBURRO: Your Honor; something that
I wanted to point out was AmerGen exhibit 28.

JUDGE ABRAMSON: That’s the one we were

looking at earlier.

MR. TAMBURRO: Yes, sir.
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MR. POLASKI: Yes. That’s the map with
the green and yellow that shows all ef the points.
MR. TAMBURRO: The thinnest point, which
1s a triangle over in bay ene, was less than 736. I
don’'t have the exact number, but that gives you a
relationship of which bay it is in, what elevation it
is in, and its basic thickness.

JUDGE ABRAMSON: Those are the vyellow

- points that indicate they are between .636 and .736?

MR. TAMBURRO: Yes, sirt If you want the "
exact number, I can look it up, but that may take some
time. I might point out that in the trenches, all the
points in the trenches are green, which indicate they
are greater'than~736. |

I believe you asked what is the area of

that point.

JUDGEYABRAMSON: Yes,‘ Can you give us an
approximate -~

MR. TAMBURRO: That is a single reading.
The UT probe is approximately three-eights of an inch
in diameter.’ So it’s over an area less than
three-eights of an inch.

JUDGE ABRAMSON: And I see 6 vyellow
triangles in bay one, just slightly above the 1l—foot
or am.I looking/in the wrong area?
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MR. TAMBURRO: That’s corredt} Your Honor.

‘There 1is one vyellow triangle below elevation,

ten-foot.

MR. POLASKI: Your Honor, if I could add,
those six triangles are up in the area up at the top
of where the sand was.

JﬁDGE ABRAMSON: That’'s above the sand
bed. |

MR. POLASKI: Yes.

JUDGE ASRAMSON: So if I look at what is
actually in the sand bed, the vyellow triangle is
somewhere between nine-foot and ten-foot. Were there

no measurements down near the bottom of the sand bed

‘in any of the regions?

MR. TAMBURﬁO: Only ih the trepch areas.
. JUDGE ABRAMSON: And when we look at that
one data point, all other data points -- let’'s talk
about the bay one, where we see éne ygllow point and
two green points, which those of you who can’t sée
this, this one is yellow. Those two are green. Is
that fight?.
MR. TAMBURRO: Yes, sir.
JUDGE ABRAMSON: Are‘those the only data
points that were measured in that height in bay one,

the only locations that were measured?
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MR. TAMBURRO: Those were the only
external data points that were observed to be
significantly biased then.

JUDGE ABRAMSON: Okay. Were they close
together? Do we know how far apart they were? Do you
have any information? -

MR . TAMBURRO:‘ Yes, sir. I have to go to

another exhibit. Your Honor, AmerGen exhibit 44

. provides a larger map of béy one. And it provides all

of the external points in that region.

One thiﬁg I could -- I would like to point
out, the squares are points less than 736. The
friangles are greater than 736.

MR. POLASKI: Now, those are all single
points, wﬁichf correspond to the triangles on the
previous map that we were 1ooking at that had the
green and the yellow on it?-

A JUDGE ABRAMSON: I am having difficulty
correlating these two figures. Cén you --
| MR. TAMBURRO:' This bay, Your Honor, is
scaled. It's only béy one. And the one thing that I
would havé to point out, they are a mirror image of
each otHerp
Sq, for example, the vyellow triangle I

pointed out on the previous sketch is the square at
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the vefy bogtom.éf}thé-éé by 36;in5h area ériteria.

So you asked how close is the point
closest to the triangle. A couple of inches, Your
Honor, if you look at the scale up above.

| JUDGE ABRAMSON: So if I look at those
three déta points, the fwo triangles and the square,
which would .bé two greens and a yellow, is that
correct? | |

MR. TAMBURRO: Yes, sir.

JUDGE ABRAMSON: They would be within a
one-foot 1linear distanceé, well within a oﬁe—foot
linéar distance, éorrect?

MR. TAMBURRO: Yes, sir.

MR. WEBSTER: Judge, we have an exhibit
that‘has the points to scale. And we have labeled
with both point numbers and values.

JUDGE ABRAMSON: What exhibit number would

that be? Let’s take a look.

‘MR. WEBSTER: That would be exhibit 61,

figure 1, Citizens 61.

JUDGE ABRAMSON: 1It’s not here in 61.

MR. POLOﬁSKY: Your Honor, if we could,
frankly, object to that for this purpose?

JUDGE ABRAMEON: That is contour plqts,'

MR. POLONSKY: AmerGen is testifying. It
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s

is contour plots. And we’'re trying to understand the
spatial relationship. And I understand why Richard
wants us to turn to this exhibit, but I.don’t think
it’s relevant to do that right now unlessVY§u want to
get into why AmerGen thinks.this is appropriate or
iﬁappropriate at this time.

JUDGE ABRAMSON: If only iﬁ.shows me what
the physical disﬁance between the points‘is, that’s
all I'm interested in. I understand you don’t like
the contours. And we;ll deal with that.

What I am trying té get a handle on is if-
we had to use ;—'this is also sand bed regions -- the
bottom of the sand bed region, if we had té establish
an initial condition at the beginnihg of the license
extension fof thé'remaining.thickness at the bottom of
the sand bed region, these might give us some numbers.

And then we could talk about expected
corrosion rates going forwafd and try ﬁo come up with
how much margin there‘was here aﬁd whét frequency we
needed to have. Let’s at least look at the numbers.

Are you having any luck finding this?
It’'s their exhibit 61.

MR. WEBSTER: 1It’s exhibit 61, figure 1.
And it does have some contour plots on it, but, I

mean, you can ignore those and just look at --
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.. JUDGE ABRAMSON; Yes. 1 inténd to ignore

them since I don’t want to deal with the controversy
about ﬁhemn

MR. WEBSTER: _Flip‘forward fronlﬁhere, two
pages forward, I think. 1It’s actually page 14 of the
gxhibit, I think. Go forward. Keep going. Keep
going. There it is in black and white. That’s ﬁhe
figure except that is in black and white. The color
figure is tﬁefe, Those are all in black and white.

JUDGE ABRAMSON; is there a colbr figure
or is this going to be black and white?

MR. WEBSTER: It’é.a color. It shoﬁld be
in your exhibit binder.

JUDGE ABRAMSON: I see. But what we have
here is black and white?

MR. WEBSTER: Weil, the reason.for that i1s
there are some redactions, Judge. And we have to
rescan the exhibit. And so --

JUDGE ABRAMSON: Let me take a look at
this. Thanks.

MR. TAMBURRO: Your Honor, the data sheets
give you how many inches down, how many inches over
each point. We could read you the coordinates from‘
the data sheets.

JUDGE ABRAMSON: Actually, I can see it

ol B~
vuun
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from here. That’s good enough. Okay. We just needed

to have some information about what the thicknesses

‘were at the bottom.

~We’ve heard a lot of informationlabbut the
data in the sand bed region, in the upper part of the
sand bed region, where it’s réally corroded. Staying
away for the moment from what corrosion is ﬁo be
expected or what is to be expected of the époxy
performance over time, let’s talk for a minute about
how bﬁe would take Ehe daté points and lay them out in
a way to make them comparable to ’the local area
thinning --

MR. POLONSK?: Locél buckling criteria.

JUDGE ABRAMSON: Local buckling criteria.

Okay. Right. How do you take the data that you have

in the most severely corroded area and lay that out in
a way that it can be_cémparéd to the lécal buckling
criteria?

MR. POLASKI: Your Honor, Mr. Tamburro is
going to address that. He does that as part of his 24
cap for the external points as part éf the evaluation
of the data. 1I’'ll let him go through thé détails of
that.

MR.‘TAMBURRO: I am going to talk to

AmerGen exhibit 16. I would first like to go throﬁéh
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to page 13 of that exhibit.

'MR. WEBSTER: I'm sorry, Judge. We do now
have the color version if you want it.

MR. TAMBURRO: Okay.

JUDGE ABRAMSON: We have the figure in
front of us here. There we go. Okay.

MR. TAMBURRO: This figure is a schematic
only. It only is intended to represent methodology.
The figure provides in the_vertiéal axis the thickness .
of the plate. And in the horizontal direction is a
profile depending of the tray and data.  So this
figure provides a tray with a bottom of 636 mls and is
the criteria that is appliéd, |

The data -- can I‘continue?

JUDGE ABRAMSON: Please.

MR. TAMBURRO: The data that we collected

is over very small areas. And they were chosen to be

‘biased then. So we know ‘that theY’re the most

thinnést points in the contour of the material thaf’s
being analyzed.

JUDGE ABRAMSON: So ih thig figure, the
black areas represent where you took the méasurement?
The dotted lines indicate what you think the remaining
thickness looks like in those areas?

MR. TAMBURRO: Yes, sir. And that’s how
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we applied the tray. I would like to move on to the
same exhibit, page 29. Actually -- I'm sorry -- Your
Honor, page 30, page 30 of AmerGen exhibit 16.

This figure applies the tray. And it
applies the tray over areas,_external points, that
were lower than 736. And it applies the tray on an
Excel spreadsheet that éccurately plots the x-axis of
the tray and the y-axis.

The scales are different. The tray is a
square. - However, because of the scéling, you see a

rectangle. With that envelope of the tray over the

‘points, again, the points are plotted according to

their x and y coordinates from the data sheets. Thé
tray is also modeled accordihg to its'x and y data
sheet from the -- by its size.

We then iook 'at the profile in two
directions. So if you look at the bdtt&m of this
figure, there is an arrow saying, fProfile in figure
1-4." And then if you look to the side on the right,
you see "P?ofile in figure 1-5." We’'re taking a
two-dimensional cut in two directions: one up and one
to the left.

So the ne#t figure, figure 4.1, which is
page 31, plots the criteria as its position and the

points which are less than 736. By showing that the
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points are greater and above the tray, we’re showing

compliance.

- The next figure, which is on page 32, does

the same thing but only at a 90-degree angle looking

at it from the left of that figure. And, again, we're

" showing the points that we know the thickness, the

spatial relationships, and that were above the
criteria.

JUDGE ABRAMSON: And if you had relocated
those trays, if you will, on your data, is this the
worst condition you found?

MR. TAMBURRO: This is the worst locatioen,
Your Honor.

JUDGE ABRAMSON: And the worst -- what'’s

the right -- what do I want to say -- orientation or

MR. TAMBURRO: Yes, sir.

JUDGE ABRAMSON: -- worst possible
configuration? |

.MR. TAMBURRO: Yes, sir. It took a while
to get the tray in the proper idcation to accurately
represent, to accurately be wused for qo&parison
through there.

MR. POLASKI: And I would like to also

point out, as Mr. Tamburro mentioned before, this was
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using a tray with only 636 at the bottom. So if we

used the actual current licensing basis acceptance

- criteria, 536, it would mean that the slopes on the

side wduld be steeper and theré would be more room to
the actual points than what you see here.

JUDGE ABRAMSCN: fhis is very helpful
bécause now I can see at least how one would take the
data and compare it té the local.area, local buckling
criteria.

The differeﬁce is 1f you wanted to compare
it to the local buckling criteria, your tfay would be
deeper, .536, instead of --

| MR. POLASKI: _That'é coriect, yes.l

‘JUDGE ABRAMSON: Thank you.

Okay° So now we understand how we get
from the actual measurements to looking at the local
buckling criteria, all of this, of course, with the
aésumption that the local buckling criteria assumes
that the entire shelves dégraded the .736, right?

MR. POLASKI: Yes, sir.

~ JUDGE ABRAMSdNE Do you have any dafa that
would indicate what the overall degradation of the
shell is? Ha&e you tried to lay the whole thing out
to see what it loocks like, the whole sand bed fegion?

MR. POLASKI: Your Honor, we have not
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attehpted tq do that, .In ordgr’to‘do that, in order
to heasure accurately the 1local points that were
measured from the 0utsidé, the 106 points, those éreas
had to be prepared,by‘grinding to actually remove
metal to give you a smooth surface. To do that on any
other locations beyond that would require removal of
more metal, whicﬁ we don't -want tO’dO..

However, we have generated some plots --

and I'll let Mr. Tamburro go through these -- that

overlay in one picture both the interﬁal grids and the
external single pgints, which Qill show that between
those éxterﬁal single points that the average
thickness.between those points and those areas where
they are in close proximity, it is actually thicker
between the 1local poinﬁs based on the internal
readings.
| So, Mr. Tamburro, can you --

JUDGE . ABRAMSON : Let’s take a look at
that.

MR. WEBSTER: Can I just clarify oﬁe‘
point? I think the record is quite clear that not all

of the points are ground. I mean, some of the points

‘are ground.

MR. POLASKI: There are some points that

were taken in the area of the upper elevations,
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actually in areas where there was no corrosion, just
to get some readings oh that. So those did not have
to be ground because the surface had never been
corroded.

JUDGE ABRAMSON: But in the region that is
corroded, it had to be ground? No measurement was
taken where it wasn’t ground? Is that correct?

MR. POLASKI: I am going to ask Mr.
McAllister, who is our level III NDE, to comment on
that.

MR. McALLISTER: I believe that is
correct. The area was corroded to a point whefe you
could not do the ultrasbnic test without surface prep.

JUDGE ABRAMSON: Please, Mr. Tamburro?

MR. TAMBURRO: The exhibit that Fred was
describing is AmerGen exhibit 44. And it pro?idés an
accurate mapping of the four bays that had the worst
corrosion.

The last page, bay i9, shows an example ofl
how the external points 1lie xight ﬁ;xt to known
internal grids. So if I could walk thfough this
sketch here -- this exhibit? Excuse ﬁe. For examplé;
external point 9, which is in the cenﬁer but slightly
to the right, had a thickness in 2006 of 728 mls.

Slightly to the left df‘it, within about
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six inches, is internal grid B, which has an average
thickness of 848 ml; ovef a 6 by 6-inch area..
Slightly to the left of that again is ekternal .10,
which in 2006 was measured at 736 mls.

And then practically overlaid on top of
that is grid 19C, which was measured from the inside.
And over a 6 by 6-inch area, that grid averaged 824
mls.

JUDGE ABRAMSON: Talk to us for a little
bit about avefaging over a six by six area. Howlmany

points were taken? And what was the reason to

-average?

And ﬁhen I want té-ask,Dr. Mehta about how
that fits with the structural model.

MR. TAMBURRO: The -- in measuring the six
by six—inch area from the inside bgcause the inside is
émooth, we took 49 UT measurements on one incentives.

JUDGE ABRAMSON: Uniform seven by seven or

MR. TAMBURRO: 1It’'s six --

'JUDGE ABRAMSON: Six by six, but you’re on

_the edges.

~

MR. TAMBURRO: We’re on the edges. So
it’s every inch we have the probe.

JUDGE ABRAMSON: Okay.
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' MR. POLASKI: And the way that’s done is

~with a template that’s match marked against locations

on there. So it’s repeatedly élways go back td the
saﬁe locatioﬁ. And the template keeps the»probe as
cloéely as you cén to the exact same locations every
time.

JUDGE ABRAMSON: Okay. And I assume you
found variatiQh over those 49 points.

MR. TAMBURRO: Yes, sir.

JUDGE ABRAMSON: Was it material?

MR. TAMBURRO: The vériatidn.is due to the
rough surface on the back, due to the corrosion.
bkay? We take .those 49 points, and we take the
average of those 49 points and compare that to ﬁhe'
local buckling criteria, 736 hls. Did I say local?
I‘apologize.' General buckling criteria of 736 mls.

JUDGE ABRAMSON: Okay. Dr. Mehta, if I
may, when GE does the analysis. and builds finite
elements, the finite elements were three by.three. Is
that correct?

DR. MEHTA: ,Yés, Your Honor.

JUDGE ABRAMSON: And am I correct in my
belief that when one does_finite element analysis, one

has to have a set of properties assigned to each

element? And, therefore, there would be a thickness
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assigned to that element as a whole? So each three by
three elemént”has’a thiCkness assigned to it and éther
physiéal properties; structural, et cetera?

DR. MEHTA: And each one when we did the

~sensitivity analysis, other than the thicknesé, the

properties of the elements were the same.

JUDGE ABRAMSON : Okay. So for each
three-inch by three-inch element, it had_ uniform
properties?

DR. MEHTA: It had the uniform properties.

JUDGE ABRAMSON: Okay. Across that
three-inch by threé—iﬁch?

DR. MEHTA: Yes, sir.

) JUDGE ABRAMSON: Now,-iffyog-were'going to
do strucﬁural analysis; would there be any basis to.
use anything other than the average properties.for

that three-inch by three-iﬁch element?

In other words, would one get more

- representative results in a finite element analysis if

One’used the thinnest measurement in that three‘by
three or the thickest? What would give you the most
representative buckling analysis?

DR. MEHTA: Well, Your Honor, when we use
shell analysis, there 1is a parameter called square

root of radius times thickness. It is. a
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representative of how far any local ‘events will
travel. |

And in this case, the radius of thé shell
in the spherical shell is 420-inch. And‘if you take
a thickness of 0.736-inch, the square root of r/t
Works out to be about 18 inches. And so any small
area of thickness difference which is leés than, quite
a bit less than, 18-inch would not actually»affect.
There is a reason, a good reason, to use a uniform or
averaging less than that area.

JUDGE ABRAMSON: See if I can put that in

terms that an appellate court might understahd and

lawyers might'undérstandu In doing the finite element
analysis} if one has property variat%ons_over areas
that are smaller than this square root of the radius
over the thickness, property variations that are
smaller than that will not show up in the aﬁalysis
resulté, in the structural analysis results. Is ﬁhét
correct?

DR. MEHTA: That is correct, Ydur Honor,
in the sense that it would not materially affect the
results.

JUDGE ABRAMSON: Okay. Right. éo the
buckling safety factor that ohe would compute would

not be materially altered if there were fluctuations -
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_in thickness of a smaller nature than over a distance

smaller than, say, 18 inches in this case?

DR. MEHTA: Yes, Your Honor. And this
three-inch by three-inch, anyrvériation, like in the’
averaging is done over that three-inch by thrée-inch,
that should capture any uniform thickness.

'JUDGE ABRAMSON: And would it matter that
they averaged them ovér a six by six, instead of three
by three, when we’'re télking about physical
properties?

So what they are saying to us is they took
a six-inch by six-inch square, which is four elements,
and they used the avérage pfoperties for those four

elements. Would that be expected to materially affect

.the safety factor compﬁted'from a buckling analysis?

DR. MEHTA: Your»Honor) since it is still
like smaller, éuite a bit smaller than the square root
of r/t, the extensive 18-inch, you know, this is my
judgment call that that shouldn’t affect materialIy_
the bﬁckling.margin.

JUDGE ABRAMSON? Okay. And is there any
reason from a structural analysis point of view to
represent one of those elements as something other
than an average?

In other words, I understand now that it
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wouldn’t show up in the results if there were these
kinds of fluctuatiens, but suppose that one argued
that one shoqld represent the physical pfoperties'of

these elements as being thinner than the average for

some reason.

Would that be representative or would that
be unrepresentative? What would give yoﬁ the more
aecurate resule?.

DR,,MEHTA: Well, if this average were a
three-inch‘by three-inch area; I think that could be .
ueea in the analysis, Your Honor.

JUDGE. ABRAMSON: And that:would be more
representative of the expected safety factor than

using a smaller number? - If the data showed smaller

numbers, it would be more representative, it would

give you a more accurate result, a better best
estiﬁate result tﬁan using a thinner number?
‘DR. MEHTA: That is correct, Your Honor.
JUDGE ABRAMSON: There was something I was
going tx:‘follow LE):OH. It’s Jjust gone.  Sorry.

Sorry. I’ll come back to this if I remember what it

was. I think I have exhausted my brain at the moment.

JUDGE BARATTA: Dr. Hausler, would you
like to comment on what you just heard? In other

words, I believe we have heard that the variations
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that are on a characteristic.length of less than eight
inchés”probably would ﬁbﬁ influence ﬁhéhability'of the
shell to withstand buckling. Would vyou care to
comment on that? |

DR. HAUSLER: .Yoﬁr Honor, I can’t really
comment on thatvbecause that’s a structural question.

JUDGE ABRAMSON: Okay. My brain has come
back intd gear, énd I've remembered, Dr. Mehta, ohce
more. Sorry.

Let’s talk about buckling failure
generally for a moment. What we have done ié yoﬁ'have
done finife element analysis. And I knOQ we’'re on
available margin, but we need to understand how the
data translates into what we have got for buckling
analysis.

When one looks at the buckling.failure,
what is the smallest chéracteristic length over which
something would have to be weakened, soﬁething iiké
this, which is 70 feet in diametér, for it to actually
be susceptible to buckling?

In other words, if you have thinning over
a one-foot circle on this 70-foot diameter vessel,
would that be the kind of thinning that might lead to
buckling?

DR. MEHTA:  Your Honor, the parameter,
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like I mentioned earlier, square root of fadius times
thickness, is about 17 inches. So I would think that
somewhere in the range of 15 to 20 inches, somewhere
there‘we would start seeing some impact.

JUDGE ABRAMSON: So you’re telling me that
if I had a 70-foot diameter cylinder -- let’s take a
cylinder, for example -- and I thinned an 18-inch
square on that cylinder, that that cylinder would
suddenly be susceptible to\bQCkling or am I just off
the wall with this? It seems illogical to me. It
seems counterintuitive.

DR. MEHTA: Your Honor, the cylinder
diameter is one component. The thickness is another
componént because square root of the radius times
thickness, that.kind of like comes into play.

JUDGE ABRAMSON: Okay. So if I took a
70—foot}diameter‘cylinder with a one-inch thickness
and I thinned den 18 inches of it, height 18 inches
and along a circumfereﬁce 18 inches, to a quarter of
an inéh, would thaﬁ make that cylinder 1likely to
buckle?

DR. MEHTA: The 70 feet diameter would

make it 35 feet radius, which would be about like 400

inches radius to 400 times --

JUDGE ABRAMSON: No. That’s all right.
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I mean,ii understand that your number is going to tell

you that is the characteristic. length, but it just
seems so counterintuitive to me that such a small
fraétion of_the periphery thinned would lead to é
buckling failure.

JUDGE BARATTA: What I thought you said is
that --

JUDGE ABRAMSON: 1It’s a different anéwéru

I don’t want to muddle when the wavelehgth. gets

important for interpreting how thick something is to

what can lead to buckling:

JUDGE BARATTA: Did you say that if you
have an impérfection and it’s over an area that’s less
than;18'inches( that it would not have a.sighificant
influence on the buckling capability?

JUDGE ABﬁAMSONi. He said . it wouldn’t
affect the safety, the computed safety facﬁor.

DR. MEHTA: No. I think to put that, Your
Honor, in perspective would be, for example, when Qe
did the sensitivity study, we had this 3-foot area,
which is 36 inches, --

JUDGE ABRAMSON: Okay.

DR. MEHTA: -- which when we reduced thé
thickness by 100 mls, it only reduced the safety

factor by 3.5 percent.
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 JUDGE ABRAMSON: Okay. So it took it --

DR. MEHTA: And so that gives us --

JUDGE ABRAMSON: -~ three and a half
percent closer to buckling, but it still can handle
three times the load that it would take to buckle it?

DR. MEHTA: Right.

JUDGE ABRAMSON :  Okay.

JUDGE BARATTA: Thank you because I didn’t
think you were saying it would buckle.

JUDGE ABRAMSON: You just happened to
examine that area,‘and you féund that this is the size
of an éffected hat. 1Is that correct?

DR. MEHTA: Could you repeat that
question? | |
| JUDGE ABRAMSON: You just happened to
examine that particular area because your client asked
you to look at that area, and you found it had this
small percentage reduction or this five percent
reduction?

DR. MEHTA: I recall having interaction
with the plant owner at that time; And we were askéd,
where would you have put that area in terms of worse
impaét on buckling marginé- And that’s where we

realized that when we looked at the buckling mode

- shape, the areas that we have, where there is the
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buckling wave, has the masx i mum amplitude. That's
where we would like to put that area.

JUDGE‘ABRAMSON: I see. kaay.

DR. MEHTA: And so thétés what‘we.did,
four Honor.

JUDGE ABRAMSON: By putting the buckling
wave, putting the area at the peak in the buckling
wave, which was at the midpoint between the
downcomers, that made the worst case?

DRQ.MEHTA: And also in the middle of the
sand bag. |

JUbGE ABRAMSON: Yes. Okay. Thank you.
I think that’s all I have on that point.for the
moment .

MR. POLONSI{Y:_‘ Your Honof, if I could?
Oh, go.gheadf. |

JUbGE BARATTA: Go ahead.

MR. POLONSKY: If I could consultvwith my
witness? But I guess 1’11 do it tranSparently,

Mr. Tamburro;.you had answered a question
about comparing the,exterior single data points to
this tray. And I was wondering if you could also walk
through for the Board why it.is that we cannot compare
that to the local buckling criteria and whyrwe use it

just to compare to the ASME code.
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MR. TAMBURRO: I am not sure I understand
your point.

MR. POLONSKY: Okay. We had talked about
a volumetric criteria. And that had caused some
cohfusion on the record. I wanted to make sure that
was very clear for the judges.

JUDGE ABRAMSON: Leﬁ’s make sure that I
understand. When we are looking at- the tray, we’re
looking at the local buckling criteria.

MR. POLONSKY: That's correct. 'This is
all about the local buckling ériteria.

JUDGE ABRAMSON&I.Okay.

MR. TAMéURRO: I would like to go to
AmerGen exhibit 16, page 13. Again, this reflects a
éqhematic only. And it provides a profile of the tray
and what the data looks like.

In’order to understand margin with respect
to this tray, the tray is a volumetric analysis. You
have over this 36-inch by 36-inch area a significént
amount of material that has been lost.

" For example, for the 536 criteria, you
would have to.lose apprOXimately 125 cubic inches:of
méterial to approach this tray, to get the dimensions

of this tray.

In order to understand margins in this
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tray, we would have to have a volumétric.understanding_
of whaf material was there in resbgct‘to this tray.

We don’t have that. We only have a few
points over  a three—eiéhths of an 1inch area.
Therefore, we cannot calculate a margin, which in this
case is a volumetric measurement.

A margin just simply can’t be calculated
with respect to the tray. We only have a few points
that are thin. We don’t have measurements of the
entire thickness over this 36 by 36-inch area. And
then can’t compare that to the same area.of the tray;

JUDGE ABRAMSON: ' So this comes back to the
question. I was asking Dr. Mehta about what is the
proper way to. repfesent that set of data in a

structural analysis, where one has three-inch by

- three-inch elements.

So you'’ve got 16 elements in the bottom of
your tray. And the question is, what are the physical
properties one should assign to those 16 elements?

The worst case would obviously be to take

the bottom-most point, which you indicate as -- I

don’t know -- the left on your area 3, right?
.MR. TAMBURRO: Yes .

JUDGE ABRAMSON: That would be the most

conservative computation. Assign that number to all
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- of the elements in the bottom of the tray.

"But to do that calculation, if one did
that calculation, one would still indicate that the
safety margin is greater than the safety margin

associated with the local buckling criteria because

you have removed less material than the local buckling

criteria seemed removed. Is that an accurate
statementé

MR. TAMBURRO: That would be an overly
c@nservative'calcuiation}'

JUDGE . ABRAMSON: . " Yes, an overly

conservative representation of the data. But it would

still if I'm hearing everybody correctly indicate-that

you were not approéching the local buckling criteria
safety margins.

MR. TAMBURRO: Yes, sir.

MR. POLASKI: That'’s correct.

CHAIRMAN HAWKENS: Dr. Hausler, - we have
not heard from you, and I don’t want you to think we
afe ignoring you. Do you have anything to add to
that, anything ﬁo contradict what Ameréen has said?

DR. HAUSLER: I am greatly puzzled by this

figure and by the queétion of calculating the volume.

I do fully understand that, of course, you are

calculating the volume. You know, that would
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correspond to this figure would be rather difficult.

However, AmerGen turns right around and

- then groups various different points in specific areas

and calculates an average residual wall thickness from

- that average.

Now, it would seem to me that if we do
that over a given area, we cquld very well calculate,
in fact, the volume that has been lést. So it seems
to me that there is a 1itt1é bit of a discrepancy
here.

You know, we'say, on one hand, you know,
we can’'t do it because we havé' to calculate the
volume. We cannot compare what we haVev to a
criterion. We cannot calculate the margin because we
cannot calculaﬁe the volume. On tﬁe other hand, we
turn right around and do it anyway.

JUDGE ABRAMSON : And I agree with you, Dr.
Hausler. There is no reason one couldn’t take those

averages and calculate the volume. Let’s pick this

"theme up for a moment.

You have raised'some questions about the
Statisticai significance of this data. What‘we have
been hearing is that one éhould use average'phy;ical
propefties to represent these three-inch by thfee—inch

elements in order to get the most realistic estimate
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of the Dbuckling. We're not talking about
conservative. We’re talking about the bestvestimate
of what safeﬁy margin is remaining for buckling.

How woﬁld‘you think is the best way to

take these, let’s say, 7 by 7, these 49, data points,

these 49 data points, and from them generate the

physical property, the thickness that one should use?
Do you want to talk about that?

DR. HAUSLER: .All righﬁ. -The 49 data
points, Your Honor, refer to the internal grids. In
other words, that'’s lF and those are very.small areas,
you know, with respect to the rest of thé bay. 8o we
have to keep that in mind that this, you. know, even

though they are 49 points, they’'re still répresenting

a relatively small area.

I mean, just thé mere fact that we make a
lot of measurements doesn’f really, at least to my
mind, mean that we now have assessed a large area. We
still have only assessed a small area.

| Then to come a little bit closer to your
queétion, we have 49 points and what do we do with
them, well, if, in fact, those points are distributed
according to, say, you know, Gaussian distribution,
I'm thinking it would probably be  all right to
¢alcu1ate an avefage and say that . this average
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represents this particular area.
quever, we are also sayihg that these 49
data points are not randomly distributed with a
Gaﬁssian distribution in the sense.that the.49 data
innts have been samples where, say, the top 30 have
been a lot cleaner than the bottom 19 or‘something
3

like that. In other words, there was a définite trend

in those 49 data points as you would move to lower

elevations. I think AmerGen recognized that and, in

fact, did split the 49 data points into 2 sets and
then caléulated the averages separately.

You know, looking at the six by six-inch,
seven by seven-inch area, I don'ﬁ think you can do
very much more than just calculate an average. And,
you know, compare that to a criterion. I think --

JUDGE ABRAMSON: Mr. Webster, if you are
going to ask him questions, let’s ask them openly,
please. If you-are.going to ask him'to respondfto
something, don’t just stick a.paper under his ﬁose.
Everybody is trying to do,ﬁhis in the open. If.you

want to prompt him, let’s prompt him and hear what he

"has to say.

DR. HAUSLER: Okay. - I mean, you know,
that’s fine. You know, yoﬁr question was, what do we

do with the 49 data points, how do we interpret them?
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‘There are two ways I think, you know, to look at that.

First, vyes, they could .be, you know,
randomly distributed. And it could.follow a Gausgian
distribution. That’s one way to .look at them.
Perhaps the data already do that.

There is another way to look at it. And
that is to ésk the question, vyou knoQ, what is, in
fact, the deepest penétration? That does not golto
the buckiing criteria. That goes to the local
pressﬁre'criteria. You know, that’s whét we tried to
assess. |

JUDGE ABRAMSON: Okay. And I can

- appreciate that. Unfortunately or fortunately,

" depending how you view it, the chalienge we’'re looking

at here and the challenge that has been raised, as I

understand it, is whether or not this is approaching

' buckling criteria.

I don't remember any challenge ever being
raised by citizens as to whether or ﬁot we are
approaching the pressure failuré, the membrane
failure.

DR. HAUSLER: Absolutely did, sir.

JUDGE ABRAMSON: Okay. Well, then let’s

DR. HAUSLER: We'’ll need to come back to
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that if you don’t mind.
JUDGE ABRAMSON: Okay. 'That’s fine.

DR. HAUSLER: I would like to get to the

other presentation. It seems to me that if you look

at the complex situation where you have a large area,

where you have corrosion features and they are of

‘different depths, you may not want to look just in a

two-dinensional fashion but, in fact, in a more

complete fashion. What I'm aiming at is, of course,

" the contour plots.

Now, let me make a general comment here.
We have done that, you know, fér the purpose of trying
to wvisualize what the corrosion damage 1is in these
various.areas.

We have been accused of having manipulated

the data for our own purposes. And I would really

- seriously take umbrage to that kind of

characterization that we have done.

JUDGE ABRAMSON: And let’s not dwell on
whether the contour plots are useful or not. Let’s
talk about how you take the data points we have and
compare them to the local buckling criteria, which is
the one that I think is at issue.

What is the bes; way to compare those?

How should we be comparing those data points,
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overlaying them to tryvto understand whether or not
we're approachihg local buckling --

DR. HAUSLER: We have defined the areas
thatvare less th;n 736 mls thick; We have done that
by means of thé contour plots. Perhaps I might want
to call the contour plots, you know, somewhat
different. They’re really topographical maps of the
area that is remaining.

N MR. WEBSTER: Can I suggest at this point
it might be useful for Dr. Hausler to put_up one of
those contour plots on the screen? And then he can
perhapé talk about it more specificélly. We do haye
a color version, actually, which Ms° Lemense will hélp
Mr. Hauéler with.

MR. POLONSKY: Richard, while we’re going,
which pége and exhibit should we be looking at?

MR. WEBSTER: It’s exhibit 61, figure 1.

DR; HAUSLER: Basicaily'what this tellé
you is how We represent different penetrations that
occur on the surface and how they relate to each
other.

What the calculation behind this is, first
of ali, it’s called'a triangulation. .What it does is
it 'takes every point and ‘calculates the average

between, you know, every other point in the vicinity
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of that one.

-And then, you know, it uSes these averages
in an algorithm to generate the lines of equal
remaining wall thickness or YOu could.say iﬁ analogy
to the'topqgraphical map, you could séy what it does
is it calculates th?'lines of equal height, of equal
elevation.

So basically what you are léoking’at is a
corroded surface and how the thickness of that

corroded .surface, you know, varies from point to

‘point.

JUDGE ABRAMSON: This was done by
interpreting the data, right?
) ,

DR. HAUSLER: No, sir. This is done by

calculating the lines in this. It’s essentially done

by calculating averages and then plotting.

JUDGE ABRAMSON: What you have done is you
have_taken the data points that were measured, and you
have used some sort of an interpolation scheme to lay
out curves of equal. —— you'’ve Vbésically done a
topoéraphic map from a limited set of data, right?

DR. HAUSLER: Yes, that’s correct.

JUDGE ABRAMSON: Okay. Now, I'm trying to
interpret this. You have vertical position on the

left. What is the thing on the right? Is that
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distance in degrees or distance in inches? What are
those numbers on the horizontal axis?

DR. HAUSLER: Oh. That’s the horizontal
position..All of these points when they were measured
were characferized by coordinates. The coordinates
referred to a single point. I believe that single
point was located uhderneath‘the vent point or in
close incentive. It wasn’'t always clear‘where the
reference point Was.

JﬁDGE ABRAMSON : Can;we relate this figure
at all to a one-foot by one—foot square oOr a

N
three-foot by three-foot square? Is there any way to
relate this? I see some rectangles laid out on there.

I don’t understand what their significance
is, but I'm trying to figure out how you take your
view of the data and.look at it in the context of the
current licensing basis.

| DR. HAUSLER: That’s exactly what we've
done. The rectangles that you see there are; in fact,
the areas that Mr. Tamburro has defined and that --
you know, where Mr. Tamburro has calculated various
and sundry averages. And these are also. the points
that he has located in the trays in the figures that

we have seen previously. Now --

JUDGE ABRAMSON: So okay. Help me. I
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see, what, four rectangles? Thre€ rectangles? I
can‘t tell for sure.
DR. HAUSLER: There are actually three.
JUDGE ABRAMSON: Okéy. So there is a
horizontal --
DR. HAUSLER: There is a long horizontal

one. There is a rectangle on the right, and there is

" another one on the left.

JUDGE ABRAMSON: Okay. And when I look at
those three rectangles, are they supposed to be the
three-foot by three-féot squares that represent the
boundaries of a local criteria or not? |

DR. HAUSLER: Those are rectangles that

Mr. Tamburro has defined in this figure 1-2.

JUDGE ABRAMSON: Let me ask Mr. Tamburro.
Were those rectangles on your original figure? Do
they represent the boundaries of a three by three?

"MR. TAMBURRO: The rectangle to the right
of ﬁhe figure, which is the largest rectané&e, is the
tray, Your Honor.

JUDGE ABRAMSON: The entire tray?

MR. TAMBURRO: The entire tray.

JUDGE ABRAMSON: And the central area

would be one foot by one foot if we drew a --

MR. TAMBURRO: Yes, sir. Yes, sir.
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JUDGE ABRAMSON: Okay.

MR. TAMBURRO: The-other two rectangles
are basically -- this was ﬁakeﬁ from a figure that
just provided the general understanding of what some
of the regions were in that bay, Your Honor .

JUDGE ABRAMSON: So if we took a tray, if
the rectangle on the right représen;s a tray, then we
could move that arbund to indicate what a tray would

look like anywhere on that figure? 1Is that correct

‘the way this is laid out?

MR. POLONSKY: Is this to scale? I just
don’t know. Richard?
DR. HAUSLER: Yes, it is to scale.

JUDGE ABRAMSON: Well, let’s assume it

started from Mr. Tamburro’s figure. But what I am

trying to get a handle on is we have got some data.
And I assume that the dots on your figure, Mr.
Hausler, are the-data points. |

DR. HAUSLER: Those are the data pointsf
They’'re identified by the number of the data point as
well as the depth.

JUDGE ABRAMSON:  Okay. So those marks
indicate the actual dat;. So if. I 1look at the

rectangle on the right, which Mr. Tamburro tells us

. represents one tray, there are about maybe a dozen
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data points in thét tray. Is thaﬁ? I'm just
ballparking) eyeballing it.

DR. HAUSLER: That’s correct.

JUDGE = ABRAMSON: Aboﬁt a .dozen data
points. And your contour plot would indicate that
little brbwn strip or red strip, whichever color_you

call that, on the upper left quadrant of your right

.rectangle, as being less than 700 mls and the stripes

being between 700 and 740 and the rest is larger. Is
that correct?
| DR. HAﬂSLER; That's correct.

JUDGE ABRAMSON:  So that the actual
erosion in this tray, whether we look at it in your
cqntour plots or look at it in terms of the data
éoints, is quite localized. And if we had to
calculate the actual amount of erosion in that tray,
most of the erosion would take place in the striped
and heavy red areas, right?

DR. HAUSLER: That’s correct.

JUDGE ABRAMSON: Okay.

DR. ﬁAUSLER: The 6bjective of_presenting
this particﬁlar éraph'is in order to show where the
data points are and to compare Mr. Tamburro’s work
with this type of --

JUDGE ABRAMSON: And we appreciate that.
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And, as you know, we were interested in what
infofmation we might gain from this, but in the end or
and in the end, we need to understand: what this
information tells us about how much‘degradation there
is and whether that degradation approaches the local
buckiing criteria. And although I doﬁ't see any
computation of it, it would surprise me if that
degradation.pattern.you'have indicated there indicates
anything 1like the kind of erosion which 1is
characterized by the local buckling criteria. Is that

MR. WEBSTER: Judge, can I perhaps just
remind the witness.thét there is &n issue about the
size of area 3, that Mr. Tamburro had indicated that
area 3 was .696 inches in average thickness? But I
believevthe witness has a different opinion about the
necessary’size of area 3.

DR. HAUSLER: It appears to-be a little
larger. The main point I think,.Your Honor, that we
wanted to make with this is really referring to Mr.
Tambufro's calculations regarding the area 2, which is
the elongated rectangle, you know, covering part of
the red area.

We would have been of the opinion that

that rectangle ought to embrace all of the red and

3
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vellow area to calculate some sort of average or
whatever, rather than just half of it.

JUDGE ABRAMSON: Yes.. And that might well
bé an appropriate  critique of that particular
calculation. But, as 1 understand itc, that
calculation doesn’t have anything to do with the
current licensing basis or a cpmparison of the current
licensing basis. 1Is that correct?

Let me ask the’applicant° Is that large
rectangular grid the horizontal rectangle? I don't
know. I can’t tell.

- MR. TAMBURRO: Your Honor, that
rectangular grid, the elongated one with respect to
the

JUDGE ABRAMSON: ‘Thé one with a greater
horizontal lengthAand vertical length?

MR. TAMBURRO: Yes, sirnl That‘ was
Qriginally on the original data sheets highlighted as
the bathtub ring. Thét figure, that box, was carried
over from the original data sheets to this data’sheet,
which is not to scale. : ,

JUDGE ABRAMSON: Does that have anything
to do with a comparison to the current licensing
basis, --

MR. TAMBURRO: No, sir.
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JUDGE ABRAMSON: -- either one of them?

MR. TAMBURRO: No, sir. It's simply a --

JUDGE ABRAMSON: Did vyou do any
calculations from that grid?

MR. TAMBURRO: Yes, sir. Based on the
available external data, which was biased thin, an
average of those external data in that bathtub grid,
as shown on figure 1-7 of AmerGen exhibit 16, that
area was approximately 751 mls.

| MR. POLASKI: But just to --

JUDGE ABRAMSON: And if I understand Dr.
Hausler correctly, he 1is suggesting that had you
shifted it over, you would have gotten a smaller
nuﬁber. Is that correct, Dr. Hausler?

DR. HAUSLER: I think so.

MR. POLASKI: dJust to clarify, if I may,
the analysis that Mr. Tamburro‘did where he calculated
the average of the local'points in that elongated
horizontal -rectangle was 'only' of the meésurements
taken at those points and doesn’t take into account
the actual thickness of any of the material in between
those points, which we know was thicker.

So it’s a very'éonservativé calculation

that’s done that doesn’t really check margih to a

‘current licensing basis.
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JUDGE ABRAMSON: Well, but to repeat or to

clarify, was there any comparison made between those

numbers and the currenﬁ licensing basis, either the
local area or the general area?

MR. TAMBURRO: With respect .to the
general, yes. The average of that,; the average of
that elongated box using the biased thin areas was 751
mls.

JUDGE ABRAMSON: Okay. Now, you’re saying.
that’s'ccmpared to the general, but am I incorrect in
saying that the general buckling criteria assumed .736
for the encire drvaell liner or was_ic only for the
bathtub ring?

MR?YTAMBURRQ; For the entire dry well
liner.

JUDGE ABRAMSON: Okay. So what is the
significance of comparing that over the bathtub ring?

MR;‘TAMBURRO: It meets the criteria for
uniform if it‘’s the uniform.

JUDGE.ABRAMSON: If it were .751, it would
be fine compared to the nniform, unifofmly dagraded
calculation, but you haven’t looked at -- this isn’t
the uniformly degraded.calcnlation situation. This is
you’re saying we’ve got erosion around, corrosion

around this bathtub ring. And I guess the conclusion
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you are suggesting is that that area itself is fine.

. MR. TAMBURRO: Yes.

JUDGE ABRAMSON: Even if the whole thing

were degraded to that, we would be all right. This is

a local degradationfproblem, not a general dégradation
problem.

MR. TAMBURRO: We know we' have much
thicker material between the external poinﬁs. So that
area is‘probably much thiéker.

JUDGE ABRAMSON: I don’t understand. What
Dr. Hausler is suggesting is that perhaps as vyou
looked at the data a little differenﬁly, you might
have gotten a smaller nUmber thah .751 and might not
havé been able to make the point that even the bathtub
ring area is okay comparéd to the generai‘buckling
criteria.

But I ask you, so what? The geheral
buckling criteria is if the whole shell is de‘gra{ded to
.736. What does it matter if there is a part that is
degraded less than that or not only in comparisons to
the local buckling criteriaé

Am I correct, staff? Have I got this
right? Somébody speak from the staff.

'MR. ASHAR: Hansraj Ashar. Yes, that is

correct, sir.
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(Laughter.)
JUDGE ABRAMSON: Thank you. It‘’s good to
know I‘ve got it right.
MR. WEBSTER: ‘Judge, 1if I can ask.nw
witness? The issue ié if this area 3 is indeed larger

than nine square feet and is on average less than .736

\

inches, which is what the record shows Mr. Tamburro’s

assessment shows, that seems to go beyond the size of
the tray.

So I would ask my witness whether he is
confident that that aréa can be bounded by the tray.
| JUDGE ABRAMSON: But that not’s relevant
to ‘us. What’'s at issue here is, 1is there a
degradation pattern anywhere on this thing that
exceeds the cufrent licensing basis? And the cﬁrreﬁt
licensiﬁg basis is éxﬁressly and bnly comparable to
that tray pattern. So let’s talk about that tray
pattern.

MR. WEBSTER: That's exactly what I am

'asking my witness to talk about, Judge. I’m asking my

witness to say whether that area, area 3, goes beyond
the degradation that Mr. Tamburro has calculated and

that area 3 goes beyond the boundaries of the tray.

!

JUDGE ABRAMSON: 1I’'m lost, but perhaps

your witness can explain it to me.
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DR. HAUSLER: Well, the area that we’re
talking about is, at least according to this graph,
36-inch by 44 or maybe 36 by 42, which is more than 9
square feet. And the average thickness is less than
700, which accordiné to again the current licensing
basis local wall thickness buckling criteria would not
fit that criteria.

JUDGE ABRAMSON: Dr. Hausler, help.me
understand this. We have said no less than a dozen
times now that the local buckiing cfiteria is based oﬁ
a calculation. And it’'s based on a calculation that
assumes that the central area that’s eroded is .one
foot by one foot and ﬁhat the peripheral areé tapers
gradually up to .736 over the next one-foot lineaf
dimension. So that adds up to nine square feet.

But that should not be confused with any
géometrié nine square feet, only the square nine
square feet. So if you want to compare this to the.
local buckling criteria, you have to.stick to what the
licensing analysis did. '

You can’t take nine square feet that’s
one-foot vertical aﬁd nine feet.wide. You have to.
compare it to what the analysis looked at.

DR. HAUSLER: Well, yes, Judge, you are

absolutely correct. And I will not, you know, even
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~try to disputé that. But the question as to what

other geometric forms of corrosion do with respect to
the buckling criteria has not been resolved.

JUDGE ABRAMSON: I understand that’s a
gquestion you would like to raise, but that is a
guestion directed at the current licensing basis and
is not proper topic for thié proceeding.'-That can be
taken up with the staff in a challenge to the current
licensing basis, but it cannot be challenged here.

MR.'WEBSTER:V Judge, can I jusf interject
here a little bit? I think the confusion here is that
the current licensing basis has a tray which is nine
square feet in area thatvis less than .736 inches.

JUDGE ABRAMSON: Sqguare tray?

_MR. WEBSTER: It’s a square tray. The

thing is, there are square areas on this dry weli,

which are bigger than 36 by 36, which are still

thinner than .736 inches.

So one interpretatidn‘of the CLB is that
it limits. Evén if you take the AmerGen’s view of -the
CLB, one interpretation'of the CLB is that the.CLB
limits the area in any one bay that can be thinner
thah .736, the contiguous area, to less than 9 square
feet, the square feet. |

JUDGE ABRAMSON: That is simply not the
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case. There is an entire analysis that makes up the
current licensing basis. And that'analysis is based

on the assumption that there is an erosion of one

square foot tapering up over the next foot so that you

have a three-foot by three—foot-degraded area. And
that dis the Aassumptien that 1s in the current
licensingvbasis. And that is what has been analyzed.

And.if you have an interpretation of the
data that indicates/that there_is some region of the
dry well shell that is degraded in a manner that.
approaches that‘tray, then let’s hear it.

But don’t talk to us about things that are

not relevant in comparison to what is the current

licensing basis. If you want to challenge the current
licensing basis, do it in that context, not here.
MR. WEBSTER: Judge, we do not intend to

challenge the current 1licensing basis. We had

- understood from Dr. Mehta that it was a real

-engineering judgment of the applicant to translate his

analysis into these squares.

Now, what we have ended up with is a

"situation where the assumption of the model is

"blinding us to. The reality is that We don’t have

square areas of corrosion.

It’s not surprising. These areas of
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corrosion are not sqguare. They'’re not tray-shaped.
That’s not surprising. So the question is, given the
sqﬁare tray shapévin the CLB, how do we compare the
square tray shapes.with the reality?

It’s Citizens’ legal contention or legal
assertion that, in>fact, the CLBR creates a boundary,
the reason they took those trays is to bound the
corrosion, and that iflthe corrosién goes beyond the
boundaries of those tray shapes; i.e., for instance,
if there was an area that was, say, 4 feet by 2 feet
that was thinnér than .736, that wopld go peybnd the
spatial envélope of the.tray. Because it goes beyond
the spatial envelope of ;he tray, it 1is. our legal
assertion it, therefore, goes beyond the CLB.

JUDGE AéRAMSON: Well, you are certainly
free to make that aréument‘in your proposed findings,
sir.

MR.'WEBSTER: Well, in order to do that --

CHAIRMAN HAWKENS : May I 'interrubt,
please? I would like to hear AmerGen'’s responée tb
that, please.

MR. POLASKI: Mr. Taﬁburro wi11'£espond to
ﬁhat.

MR. TAMBURRO: We disagree.

CHAIRMAN HAWKENS: That’s the short
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- answer.
_(Laughter.)
CHAIRMAN HAWKENS: Can I hear the long
anéwer?
JUDGE ABRAMSON: Let’s ask the staff. The
staff establishes the licensing basis. Is there

somebody in this? Counsél for the staff, do you want
to télk about the legal meaning of the current
licensing basis and whether or not these geometfies
are flexible from the point of view of the licensing
basis and what the significance was of talking about
this degradation?

Certainly I understand that and I think

Judge Baratta understands it from a structural

engineering point of view.

MS. BATY: Your Honors, the staff doesn’'t

set the current licensing basis because there are

licensee-controlled documents that make up part of the

current licensing basis.

And I would direct you to the definition
in 54.3 that says it includes licensee-controlled
documents, such as the FSAR. It also includes
licensee commitments that are not set by the NRC.

CHATRMAN HAWKENS: It' may be this

discussion is beyond the scope of the issues this
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Board has to consider, but I am, nevertheless,

interested in some response if AmerGen has -- it
sognds'like the stéff says AmerGen has established the
CLB.

I understand the geometry'of that 1imiting
buckling area. 2And if we héve a geometric figure that

is- inconsistent with this three-foot by three-foot

limited buckling criteria similar to what their

asserting exists here, what is your view about that?

MR. POLASKI: YourbHonor; we can explain
I think. the discfepancy and try to so yog’ll
understand what happens.

~Mr. Tamburro? .

MR. TAMBURRO: First of'all, we evaluated
all 106 external data points in 2006. Every single
one of those points was looked at. And it met one of
the three criteriai ‘There was no exclusion from the
criteria.

As I undérstand it, ﬁhef have lookea at
figure 1-2 of our exhibit, AmerGen exhibit 16, and
have looked at the scale and said, "Oh, this box has
been drawn Wrohg. It's really 44.by 36 inches large."
That may be true, but that was not the intent of
figure 1-2.

Figure 1-3 accurately applies the tray in
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‘a 36 by 36-inch area and accurately plots the data
points of dsvelopments. And that is the application
of the tray sriteria in figure 1-3.

JUDGE ABRAMSON: Letvme see if I can try
to find some crossover area here. I‘think we all know
that.the corrosion wasn’'t so nice and neat to look
like a tray.

And nobbdy doubts that there are lots of
ways to look at this. And it wOuld have been nice to
do analysis, strnctural analysis, of the as—degfaded
shell, but we don’t have that. What we have 1is a
current licensing basis;that4waS'established,years ago
on the basis of some analyses.

Nons of those analyses, as I understand
it, looked at a bathtub ring degradation. Is that.
‘correct?

MR. TAMBURRO: That’s correct.

MR. POLASKI: That'’s correst; yes.

JUDGE ABRAMSON: So we don’t have analysis
of how much bathtub ring degradation this shell can
take before it approaches buckling. Is that accurate?
Dr. Mehta, is that accurate? You didn’t do anything
like that, right? ADr. Mehta? The record will reflect
Dr. Mehta is indicating no.

The applicant chose to characterize its
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investigatién'by lodkiné'at this degradation as a
tray; is that cdrreét, rather than as a bathtub ring?

MR.‘POLASKIE That’s correct.

JUDGE ABRAMSON: And the staff has
accepted that as ﬁhe current licensing basis. Is that
correct? I think that we have heard from Dr. Hartzman
before.

DR. HARTZMAN: Yes.

JUDGE ABRAMSON: Yes, that is correct.
Dr. Hartzman has.agreed. Who didn’t hear this? Dr.
Hartzman, stand up and tell us whether the staff has
agreed that that is a current liéenéing basis or not.
I think we have heard it several times, but let’s hear
it again.

DR. HARTZMAN: This is Dr. Hartzman. Yes.

JUDGE ABRAMSON Thank yoﬁ, Dr. Hartzman.

~ So what Citizens is suggesting is that We
have missed something, the staff and the applicant

haven’'t looked at the real life situation. And the

question is what to do about it. Let me ask the

lawyers now what to do about this.
We have a current licensing basis, -as I

understand it, that looks at two possibilities. One,

it’s uniformly degraded. Two, it’s degraded uniformly

plus an eroded trayj'three—foot by three-foot tray.
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What 1is the proper place, mechanism to
propose or suggest that there is a worse scenario that
nobody has looked at? 1Is it here? Staff?

MS. YOUNG: I believe Judge Abramson is

‘referring to the 2206 process if there is a contention

by Citizens that the degradation of the shell
currently does meet and within acceptance criteria for
%ocal wall fitting. Then the process is to ask for an
order that would challenge the current operation of
the facility. It’s not something done in the context
of license renewal.

JUDGE ABRAMSON:‘ Now, what Mr. Webster is
saying 1is they are nét challenging thé current
licensing basis. What they would like to havé this
forum somehow do is to say, "We've got a current
licensing" -- go ahead, Mr. Webster.

MR. WEBSTER: Well, you are characterizing
what .I am contending.  So perhaps i will put it in my
own words, which is that this panel has to decide
whether this plant will meet the CLB during any
extended period of operation.

Our contention is not that this plant is

currently beyond the CLB, although it may be. That’s

something we recognize we can’t actually contend in
this proceeding.
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So, therefore, we are contending on day
one of relicensing thelplant will be beyond the CLB
because the CLB requires the corroded areas to be
contained by the spatial envélopé of the trays.

And 1if thé corrosicn on 'day one of
relicensing goes béyond the spatial envelope of the
tray, then this Board cannot grant relicensing to this
plant. | '
MR. POLONSKY: This is Mxr. Polonsky. I
think we are into ah acaaemic question because I.think
if our panel_could be allowed to attack each-of these,
we would be able to demonstrate that there are no
current areas that are greater than 36 inches by 36
ihches that are less than 736.

The way that Mr. Tamburro has analyzed thé

data in his various calculations has been extremely

overly conservative. He has assumed in some cases

only the thinnest points were present and ignored the

thicker points and has also assumed at times that the
remainder of the shell outside of that is at 736.

I ~mean, those are all so overly
conservative. And we have data, real hard déta, that
we knéw the areas between those points are thicker
than that.

JUDGE ABRAMSON: This may be actually a
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very nice way to address what might otherwise become
a very murky legal issue. And so 1et's tackle it.

Mr. Tamburro, would you kindly address the
maximum extent of an area that\could be degraded to
belowv.736 by .736 on a 3-foot by 3-foot grid? Are
there any areas greater than three-foot by fhree—foot
that could be degraded to less than'.736?

MR. POLONSKY: And I would ask Mr.
Tamburro as he walks throﬁgh just to identify the
various conservatisms that he has wused in the
anaiysis, I mean, including, as we already discussed,
the startihg assumption 1is we’'re using some
calculation-specific criterion, . which is é 636
¢riterion as well!

 MR. TAMBURRO: I am not sure what itiis
all the gquestions are.

JUDGE ABRAMSON: Let’s make it as simple

as we can. Look at the data. Show us whether. there

are any areas that are greater than three-foot by

three—foot Where thingsrare degraded to less than
.736, which I think is the contention that. Citizens
are making,> Is that correct, Mr. Webster?

MR. WEBSTER: We coﬁld have Dr. Hausler
make that showing if you’d like to.

JUDGE ABRAMSON: I would rather have the
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applicant address it. And then we’ll have Dr. Hausler
address it.

MR. TAMBURRO: If we couid go to exhibit;
AmerGen exhibit, 16, page 29? This provides a scaie
drawing of all of the external points in bay one.

There are four major areas that were
evaluated in thié sketch. First of all, all the
triangles are external points that were greater than
736 mils. So the triangles meet our acceptance
criteria..

Now we have three boxes. The first box,
which I'm going to talk to, is the tray, which is in
the center of this figure. That tray was not drawn to
scale on this figure. It was simply overlaid using a
PowerPoint box.

However, if you go to figure 1-3, 1-4, and
1-5, as shown on this, that tray is.evaluated. Those
points were oﬁtside,the tray. .And allrthose points
met the criteria, as demonstrated on.page -- on figure
1-4 and 1;5.

'JUDGE ABRAMSON : So if I understand
correctly, you moved the tray around --

MR. TAMBURRO: Yes, sir.

JUDGE ABRAMSON: -- under the points?

MR. TAMBURRO: Yes, sir.
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JUDGE ABRAMSON: And you founa that under
no circumstances did the points gét below the outline
of the ﬁray?

MR. TAMBURRO: Yes, sir, There are two
other boxes on that original figure:1.2.

MS. BATY: Your Honor, for élarity of the
record, it looks like it'’s dash, instead of dot.

MR; TAMBURRO: I’'m sorry. I meént dash.

MS. BATY: So that we’re clear which

documents we are looking at.

i

MR. TAMBURRO: I'm sorry. So the second
major box, which there is a note that says, "These
readings are evaluated in figure 1-6." If you go to
figure 1-6, which is page 33 of the calculaﬁion, those
are evaluated and found within the contours of that
box to be greater than 736. Though I'm not applying

the tray in this point, I'm applying the uniform

“criteria.

Finally, the bathtub ring, which is on the
figure 1-2, I simply averagé all the points in the
bathtub ring and come up with an average of thesg
external poiﬁts, which are .biased thin. And the
results are provided on figure 1-7 as boxes_B and E.

Again,_ those areas when you take the

external points, which are biased thin, their average
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)
is 751 and 765, which, again, are -- exceed the

uniform crite;ia.

Walking through this, we have anaiyzed.all
of the extefﬁal poinﬁs in this bay.

MR. POLONSKY: Before Qe go too far with
the B;ard, this is Mr. Polcnsky. I believe the 24
calc walks through each bay doing the same thing. And
we could for the Board walk through each bay and how
each point, Mr. Tamburro analyzed each point. I just
wanted to give you an example of'how it was done.
JUDGE ABRAMSON: Can we go back to the
prior figure, the one that showed the three
o#erlapping boxes?

MR. WEBSTER: Judge, may I suggest tﬁat,
instead of letting'Mr. Tamburro do each bay, if you
éould<let us do the bays in which we allege theré are
largéf areas? And then Mr. Tamburro.could rebut.

'JUDGEAABRAMSON} Let me just ask this. If
you shift the bathﬁub ring over to pick up these three
squéres, what happens? Will your number come out to
less than .751? That's whét I think is at issue.

Therefs a big blanket area here. There
are three daté points right'thére that lookllike
ghey’re ldw.

MR. TAMBURRO: I haven’'t done that
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calculation. I don’t know. It could. But the tray
evaluates those three points.

JUDGEVABRAMSbN: The tray evaluates those
points, but what I &hink we’'re hearing here is an
allegation that the three-foot by three—féot tray is
not the only piece of the ;urrent licensing basis that
if the corroded area is a shape that’s, say, one-foot
by nine-foot, that 1is outside the three-foot by
three-foot tray and, therefore, is not within the
current licénsing basis. And that Ivthink is a legal
question, a very difficult legal question, which I was
hoping maybe we couldAavoid dealing with if we can
look at the data and find another Way to analyze'it.

Have I picked up what it. is YOu‘ are
concerned about here? If we take those other three

points and average the thin points, we’re going to get

.a number less than .736 here.

MR. TAMBURRO: That’s exactly right.

MR. WEBSTER: There are two things.

' That’s one thing, but the other thing is that the

- boundaries of that tray are not well-defined. There

are no data points that tell you where the edges of

_the tray should be. You could make the tray a foot

bigger on each side.

' JUDGE ABRAMSON: What we are all missing
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here is this. The limiting analysis assumed that the
three-foot by three—foot tray was at the péak in the
buckling wave, which meant it had to be at the
midplane. |

So if we really wanted to know how much

thinning you could take in these locations, you might

have a very different result. We don’'t have analysis

of that.

MR. WEBSTER: But I suggest you will
recall in each bay there is actually a three-foot by
one and a half-foot contiguous area --

JUDGE ABRAMSON: No. That's --

MR. ‘WEBSTER: -- at the peak of the
buckling. As we 1look at the edges here, théﬁ
represents what .the assumption was, which was it

wasn’t a contiguous area in the bay of nine square

. feet. It was --

JUDGE ABRAMSON: 1It’s a niﬁe squére foot
square located mi&way,bétween the downcomers. That’s
the péék in the buckling wave. And that’é the
location where this criterié wés developed. Aﬁd this
degree' of thinning for that. location leads to a
reduction in safety factor of -- Dr. Mehta, what were
the numbers? Five percent? Seven percént? Three

percent? Reducing it from .736 to .636 in the middle,
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middle square, gave a reduction of?
. DR. MEHTA: 3.5 percent reduction in the
margin.,

JUDGE ABRAMSON: And if you went to 536
mls, it was a reduction from?

DR. MEHTA: Approximately I think nine
percent.

JUDGE ABRAMSON: Nine percént° So we’'re
at 1.9, instead of 2.0, as a safety factor. And
that’s at the midplane in the maximum in the buckling
wave. Wha£ happens if you move it away from the
midplane? Would they have a greater or lesser effect?

DR. MEHTA: | They would have a lesser
effect, YourvHénor.

JUDGE ABRAMSON: And if we change the
shape of that, what wbuld happen? If we made it a
long, horizontal rectangle, instead of a square, éan
you guess what that would do to the effeqt on- the
buckling?

DR. MEHTA: From the analysis, 1if I
recall, the buckling wave in the sand bed region was
of the type of you take the sand bed height, there was
a wave, a buckling wave in there. ‘So if you make it
rectangular, the effect maybe on the safety factor

would be somewhat smaller than what we have.
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JUDGE ABRAMSON: If you made it a less
vertical dimension and greater horizontal dimension,
it would héve a smaller effect on --

DR. MEHTA: Smaller effect on the safety
factor. That’s my judgment call, Your Honor.

JUDGE ABRAMSON: But you’re. the only
expért we have here on this stuff, though. Thank you.

MS. YOUNG: Judge Abfamson, I believe the
staff also has testimony on this point that was --

JUDGE ABRAMSON: Okay. Who do we have
from the staff who can speak to tﬁese?

MS. YOUNG: Dr. Hartzman.

JUDGE ABRAMSON: Dr. Hartzman again. Dr.

-Hartzman?

DR. HARTZMAN: Yes, sir.

JUDGE ABRAMSON: First of all, do you
agree with the three percent and nine - percent
reduétions in margin that would occurlif yéuumake
these rectangular tray-shaped reductions?

DR. HARTZMAN: I do.

JUDGE ABRAMSON: Okay. And what is your
professional opinion about what,would happen if this
were, instead of a square, a rectangle‘With a shorter
vertical axis than a horizontal axis? What would thaﬁ

do to the degree of reduction in --
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‘DR. HARTZMAN: The factor of safety would
be much highér. |

JUDGE ABRAMSON: It would have é smaller
effectAon reduction?

DR. HARTZMAN: It would have a smaller-
effect; |

JUDGE ABRAMSON: And if we moved them off
the midplane, what would it do?

DR. HARTZMAN: It. would have an even
smaller effect.

| JUDGE ABRAMSON: Okay. Thank you. That’'s
where I would go with that. |

Now, do you Qant to talk about -- what is
it you would like to add here?

MR. WEBSTER: Well, I think Dr. Hausler
can.falk about why the area is actually bigger than 36
by 36.

DR. HAUSLER: I think after having
discussed the numbers to death, maybe we need to
discuss the non-numbers. What I mean by that is that
we are 1o§king here at an area that has actually been
measured by UT measurement, but this is only a small
part of the total area of each bay.

So, in other words, you know, as we have,

say, in bay one an area in the contour plot which is,
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you know, to aerive -- we have seen it earlier. To
the left we have seen it earlier. You know, it is
thére, but we don’t know how far it extends. We don't
know how fér it extends to the bottom and how far it
extends to the top.

" And we do have, you know, other bays that
we have loocked at in a similar manner. And there is
in my opinion, in my humble opinion, you know, great
uncertainty as to what tﬁe entire bay really looks
like.

In cher words, do you think that we can
také the data that we have that we’re looking at here

: r
and can we say that this is actually representative of

vthe rest of the bay?

You know, we do note that the bathtub ring
is not necessarily confined to the area that has been
monitored but might very well be extehding both to the
left and to the fight.

So I think we have +to take into
consideration that there - 1is an -considerable
uncertaintyf And one of the objectives, really, of
the contours was not necessarily to start an argument
abbut CLB or start an argument-about Tamburro, "Mr.
Tamburro, did we do it wrong or did we do it right?"

You know, that isn’t the point.
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The point is that there are things that we
currently do not know but that ﬁé do have, you know,"
from the point of view of risk ﬁake into consider.

So one of the things that we have aone is
that when you develop the contour plots, the program
does, in fact, develop equations, vou know, behind the
scénes, so to speak, that are appl%ed throughout the
contours within the monitored areas. But you can use
thoge equétions to extend them to a certain extent.

MR. WEBSTER: Could I suggest at this
point it might be useful to look at those plots fixed
into the plots, Dr. Hausler?

DR. HAUSLER: Yes. I wés just going to
suggest that.

MR. WEBSTER: Okay,

DR. HAUSLER: So if we go, for instance,

you know, from the one figure that we have seen in

‘exhibit C -- you know, I think it was attachment --

what was it, attachment 1 --
MR. WEBSTER: Yes.
DR. HAUSLER: -- you know, to figure 2?
CHAIRMAN HAWKENS: Let’s get it up on the
screen, Dr. Hausler. Then you can use it as you --
MR. WEBSTER: Yes. This is just for

clarification. This is attachment 1 to exhibit C-1,
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which is the same as exhibit 61, figure 2.

MR. POLONSKY: Your Honor, are we going to

‘be taking a break shortly? We have had a request

among some people for a break.

CHAIRMAN HAWKENS: Dr. Hausler, With your
indulgence, a break has been requested. So why don’t
you hold that thought? We;ll return‘at 4:25.

DR. HAUSLER: You ﬁave absolutély no idea
how grateful I am.

" (Laughter.)

CHAIRMAN HAWKENS: We’'re in recess.

(Whereupon, the foregoing matter went off

the fecOrd at 4:19 p.m. and went back on

the record at 4:29 p.m.)

CHAIRMAN HAWKENS: Okay. Coﬁnselor, I
believe ybu'we%e getting ready to take the floor.

DR. HAUSLER: 1If we could have the slide,
mayEe. I ﬁhink we're ready to show Slide 2, maybe
Figure 1. Can we go to Figure 1, again? Let’s see.
Can you go to'the previous one? That's juét to recall

where we are. That is, in-fact, the topographical map

of the surface area with the boundaries that have been'

explored by UT measurements. As I indicated just
before the break, the triangulation generates some

equations that can be used to.predict what may be
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outside these boundaries, at least to a certain

extent, when you get a gully of three, fbur'feet,

because that probably wouldn’t make muéh.sense. .But

if we go out to the next slide, you can see thaﬁ we
have actually gone down from plus 40 to minus 50
inches on the horizontal scale, and filled up in the
vertical direction from the bottom of the sand bed to,
essentially, the top, just below the vent line.

What vyou see here is now that the
eqﬁatiéns, or the cOrrelations would predict that, in
facﬁ, the area below 750 mil extends over a much
larger area than what we had seen.:before in the
previous slide. So what that baéically_says is that
if we were willing to give some credence to ‘the
preaiction, then perhaps the data tell‘us_that the
corrosion'might be a great deal more extensive than
what has been explored. by the UT measurements on
record. .

~The next slide shows a very similar
situation. Here you can see that ‘what has been
explofed is not really a rectangle, but sort of a
trapezoid-type shape wheré the most severe corrosion
Is --

MR. POLONSKY: I'm sofryu What bay are we

looking at? Did we just switch from Bay One to
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something else?

DR.HAUSLER: Yes. Let’s see. What bay is

that?
MR. WEBSTER: I think this is Bay 13.
DR. HAUSLER: That’s Bay 13, yes. COkay.
So now we are -- we have two seriousiy corroded areas,
but really you can’t quite say that this is -- well,

it is actually a bathtub ring, but it's a funnyVShape.
It'é sort of like, I don’'t know, a bone or something
like.that, extending from the,upper right-hand cofnef
to a large area on the left-hand side. .But, again,
here you might ask the queétion, well, what 1is
actually above .7, the red area on the right-hand
sidé, the top right-hand side, What is above that?
I'm sorry, the left-hand side, .7 with 612 mil
residual wall thickness, what's above theré? Because
the fact that we do have serious corrosion might just
maybe suggest that that cofrosion extends further to
the'top; And so, again, we’'ve used some predictivé

equation, as'you can see on the next slide. And,

, ,
again,. now what comes out here is fairly extensive

area on the upper left-hand corner, which is less than
620 mils residual wall thickness.
Again, if you are willing to give some

credence to this procedure, which is not an arbitrary
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procedure, but in fact a procedure developed by one of
the foremost statistical companies in the codntry,
well then, perhaps, weAmight have a suggestion fhat
the corrosion is actuaily more severe than have been
willing to believe based on just the~data that we have
interpreted.

I think thét' is an important point,
because it goes to how well do we know the extent of
éorrosion; and, hence, how well do we know whether the
-- your dry wellisheli will still, in fact, meet the
aCceptance criteria;

MR. WEBSTER: Judge, before you put it
off, could I just ask Dr. Hausler to do a little bit
of work on dimensions there, just to puﬁ gsome
dimensions around things?

DR. HAUSLER: Yes. Actually, I have do;e’
that, and thefe are, as you can see,’two rectangles.
In the graph they go_around the areas that are less
than 700, or less than -- actually, ﬁore'like less
than 750 mils residual wall thickness. And these are
fairly 1érge areas. One of them is definitely a 30 by
36 inch area, and the other one is equally largé, but
mbre elongated. It goes from 80 to roughly 15, 80
ihch times 15 inches. So if you take it all together,

it’'s really a very large area.
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MR. WEBSTER: Could I just clarify that

Dr. Hausler just did say, if you try to incorporate
the model tray on this plot, would the -- whether the

corrosion would go beyond that, the spatial envelopes

of that model tray?

MS. YOUNG: Judge Hawkens, staff is going
to object to this constant sequence of questions from
Counsel for Citizens to Dr. Hausler. We thought this

was a time for the Board to ask questions, and I could

understand the need maybe to clarify one point, but

when it becomes two of three points, we have a concern
in terms of why we’re here for this hearing, which is
for the Board to ask us questions. In addition, in
looking ét Dr. Hausler’s exhibit or Citizen’s exhibit,

we just would like to note for the record that the

Board and parties need to be mindful that the colors

in the contours, even if aésumed to be accurate, and
you know our position on that, to constanﬁly change
depending on the thickness depicted in thé contour.
For example, on this chart, which‘is Figure 4, a
thickness less than 625 is in red, where on otﬁer'
charts thickness less than 740 was in red.

CHATRMAN HAWKENS: Thank vyou. Your

objectibn is noted for the record. It’s overruled in

- this particular case. But, Mr. Webster, again, please
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recall that it is the Board that should be conducting
the questioning. Go ahead, Dr. Hausler.

'DR. HAUSLéR: I. really am very sorry if
the NRC legal staff takes issue with the variation of
the colors in'these various graphs. The meaning of
the color is very well indicated in the keys below the
graphs. It is rather difficult, actuéily, to generate
these graphs and maintain a unified color scheme.
It's alﬁost impossible to do that, but I don’t think
it really takes away=from‘the interpretation of that.

JUDGE BARATTA: I think, Dr. Hausler, I
agree. As a technical person, I understand the
graphs.

DR. HAUSLER: Thank you.

JUDGE BARATTA: So doﬁ' t worry about that.

DR. HAUSLER: Thank you, Judge.

JUDGE BARATTA: Legal people don't -~ they
don’t matter, anyway.

~ MR. WEBSTER: - Right. And I think the
issue was the spatial envelope of the tray, and
whether the corrosion is beyond the spatial envelope.
That was what staff had objected to, I think, and
that’s what was overruled.

CHAIRMAN HAWKENS: No, I believe the

objection went to ‘the characterization of undue
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contributions, coaching, questioning by counsel, and
that was o&er?uled.‘ p

DR. HAUSLER: Yes. Well, my intention was
to present  the data, and to, perhaps, get a broader
overview as to what actually’has\been generated by the
UT measurements. The second point I wanted to bring
out was the fact that what I tried to do was the
contour, topographical maps, is really nothing

different from what Mr. Tamburro has done. Perhaps,

it is a bit of a broader view, but there is really

~basically no difference in the approach. Perhaps

there is a difference in setting the areas that one
Wants tQ analyze. In‘other words[ the rectangles may
be different from what I have déne, from what hg has
done, but the methodology is basicall? the same. And
it is based on the fact fhat we have within a spatial
area, Spatial envelope some points and we have
averaged them.

Now there’s a difficulty with this. I
recognize that. AmerGen has recognized that, and
staff has recognized that. If we average two points
that are, pefhaps, four inches apart, or six ;nches
apart, say we have a point Qf 600 mil residual wall
thickness, we have another one of 700. We say well,
ﬁhe average is 650. We don’t know what’s'in—between}
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Well, that is an absolutely correct objection.
However, this what we have,‘and this is
the besr we can do with the data that we have. We are
saying that well, the area - I mean, the wall
thickness between these two points, hypothetical
points that I just mentioned, 600 and 700, and they
are six inches apart. Well, in between we go up to
736, or 750, and then we éome déwn again.. I mean,
that’'s a hypoﬁhesis; and we don’‘t really know that
that’s so. 'It hasn’t been measured, and so the best
way we can do with these data, and the best we can
really project is averaging the data, and what the
contour plots do, is we don’t~average between two data
points, we average between all of . them. In other
words, .we have one‘point here, there are five points
around. We form the avérages between this dne and the
five points around, then we take another point that
has tenvpoints around it. ‘Then we this oﬁt, and so
on. And the algorithm behind the scene eétablishes
the equations, that subsequently draw the curves. And
Ithe same equations, again, are used to make thé
predictions.
So I think the. procedure is
straightforward. The prbcedure is one that is being

used extensively, not just in this particular case.
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It is used for all kihds of multi-variable studies, et

cetera, et cetera. So I think -- what I want to point

" out, again, 1is that there is still considerable

uncertainty with respect to whether the acceptance
criteria are met, or are not met. And the suggestion
is that thére are, indeéd, areas ﬁhat may be -- there
are additional areas that may be severely corroded,
that are noﬁ captured within the data that have been
so far presented.

JUDGE ABRAMSON: Dr. Hausler, let me ask
you a couple of questions. First of all, do you know
how this computer code was written, or whaﬁ the
constituitive équations are in this code that does
this éxtrapolation?

DR. HAUSLER: No, sir, I doﬁ’tu

JUDGE ABRAMSCON: Were you one of the code-
authors? |

DR; HAUSLER: No, I was not.

JUDGE,ABRAMSON:Y Are you are a frequent
user of this code? |

DR. HAUSLER: Yes, I am.

JUDGE ABRAMSdN; Okay. 2And you believe
it’s in wide use, thig code?

DR. HAUSLER: As far as I.know, it is.

Yes.
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;JUDGE ABRAMSON: fou’ve ﬁsed this cbde now
to extrapolate outside the existihg data. Right? To
expand the areas, that’s what you’re suggesting, that
because we don’'t knéw what is outside région, the data
points that you used the céde to expand, to make
projections of what would be outside the data, the
area where the measurements were made. Is that
correct?
DR. HAUSLER: The code allows the
experimenter to speculate Eutside the experimental
areas to a certain extent.

JUDGE ABRAMSON: Yes. And how far have

"you extended this physically outside the area of the

data points?

DR. HAUSLER: Well, essentially, what has
been done ié that, as you can see,iyou have the area
fromA3O to 48 on the previous slide on the horizontal,
it goes from 30 to 48, and the extrapolated slide goes
from minus 30 to 50, so we have, essentially, the same
axis on the horizontal. If you go to the next slide,
it’s the sgsame axis on the horizontal, the séme
distance. And as‘far as the vertical is conéerned,-we
go from here from minus 40, which was also minus 40
before,.;o zero, which was zero before, so what has

been filled in are those areas, the trapezoid in the
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previous slide, that‘were not clear of the square.
Okay? So, in other words, all we have done really is
baéically make a square out of thié area. ‘And that’s
how far the code let’s you go.

JUDGE ABRAMSON: Do I understand that just
1obking at this figure, that the data actually ended
along'the line that runs vertically, kind of at an
angle from the left to the right, in green with a

brown wedge on the left? Is that where the data

ended?

DR. HAUSLER: That's correct,_v

JUDGE ABRAMSON: Okay. Now/flip to the
next v slide. You'’ve extended -- you've made

projections-of that daté.. Where would that line have
beén on this graph, somewhere starting around minus
20, and going up to the right from there?
| DR. HAUSLER: That's exactly fight.

JUDGE ABRAMSON: So all the -

'DR. HAUSLER: It was --

jUDGE ABRAMSON: About 80 percent of that
brown area on the left side is projection. Is that
correct?

DR. HAUSLER: -That;s correct.

JUDGE ABRAMSON: That 80 percent is

projections. Okay. .
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DR. HAUSLER: That’'s correct.
JUDGE ABRAMSON: Or.the term you used was
"speculation".
DR. HAUSLER: fhat’s_what I did, vyes.
JUDGE ABRAMSON: Okay. Fine. |
DR. HAUSLER: Thekreason why we have this

fairly large area is because there was on the right-

hand side, upper fight—hand corner, also a rather

severely corroded area.

' JUDGE ABRAMSON: No. I.unde.rstand that the
code makes thesg kinds of projections, and that you're
able to do it with it. If I were -- and let’s back up
for a minute to fhe prior élide, this slide, Yes. 1If
I look at this slide and try to project thé totai
surface area from this, just looking at the data, how
much total area, or what are the dimensions of. the
area that the data tells us'arerless than 640 mils?
What would I geté‘ The one on the upper right looks
like it’s what, lesé than -- four or fiVe inches on
the horizontal dimension, and . 10, 12 inches.
diagonally. Is that --

DR. HAUSLER: Yes. It’s roughly defined
as the Area Two, and it’s 12 by 54 inches. Is that
correct?

JUDGE ABRAMSON: No. I'm just looking at
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the brown area on the upper right. And it looks to me
to be something like two or four ihches along the
base, and diagonally"something like eight or ten
inches.

DR. HAUSLER: Yes, I think that’s right.

JUDGE ABRAMSON: Is that about right?

DR. HAUSLER: Yes.

JUDGE ABRAMSON: So a few inches
horizontally, and maybe a foot on the other angle.
And, similarly, the othér brown area that I’'m" looking
at from the data, I'm only trying to understand the
data, on the left side of your figure might be
diagonally abéut a foot, or foot and a half{ and
vertically a few inches?

DR. HAUSLER: Right. Each square in the

‘grid is two inches.

- JUDGE ABRAMSO@: Okayﬁ

DR. HAUSLER: So it would be about four_
inches, something 1ikévthat,

JUDGE ABRAMSON: So if I were to take that
data énd try to look at it against -- if I were to
take this view and try to look at it as against the
local area buckling‘criteria, as wé understand it from
the CLB, which is a one foot by one foot square

surrounded by a one foot strip all the way around it,
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to wind up with a three foot by three foot square, the
brown area. in the upper right would certainly fit --

would seem‘to_fit within the one foot by one foot

squafe. Is thatncorrect? And the brown area on the
left might peak out over the edges of the one foot by
one fo&t square.

DR. HAUSLER: Yes. The very light green
afea, or shading is less than 720 mils. All right?
And that is, I would say probably just barely a squére
foot, maybe, not quite. |

JUDGE ABRAMSON: Now do any of these brown
data points, were ﬁhey down to 5367? Were any of them
-- you say soﬁe are less than 600. Did any of them
get to 5367?

DR. HAUSLER: Actually, I believe that
they’re only less than 640,'and ﬁore than 600. The
1owest is 602,'612 on the left-hand side in the brown
area, 602, and 612. These are point 7 and 7A. And
then in‘thé upper right-hand corner,'Point 2 is 595.

JUDGE ABRAMSON: 5095.

MR. POLONSKY: Can we ask where that
ﬁumber came from? Thié is Mr. Polonsky. We were
under the impression thét the thinnest point that had
ever been determined in the exterior points was

greater than 600, so we're wondering if this number,
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or all of these numbers were somehow calculétéd down,
or numbers subtracted from them.

DR. ﬁAUSLER: They're all given in the
table, and they’re all explainéd in the table that
accompanies that particular report.

MR. POLONSKY: 1I’m sorry. What table are
you referring to?

JUDGE ABRAMSON: Tell us where the table
is so we can deal with it. Yes.

DR. HAUSLER: It;s Table 1 and Table --

well, it’s the table for Baf 1, and the table for Bay
13 on page 12 and 13.

| CHAIRMAN HAWKENS: Can you identify it by
Exhibit number, please?

MR. WEBSTER: This is Exhibit‘6lf"

CHAIRMAN HAWKENS: I’'m with you. Thank
you.

MR. WEBSTER: While Mr. Polonsky is
thinking, Judge, can I just ask --

MR. POLONSKY: Where did that table come

from?

MR. WEBSTER: That table is in our
testimony, Alex, as Exhibit 61. That'was‘submittéd to
you a few days ago.

MR. POLONSKY: I understand.
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MR. WEBSTER: That’s where it came from.

MR. POLONSKY: So you photocopied this
directly out of the Calc 24 Rev 17

MR. WEBSTER: No, if you read the table,
it’s evident on its face exactly:where it’s come from.

MR. POLONSKY: I understand,’buﬁ you're
citing a number that we thiﬁk may'be incorrect, and we
want to know-whether this was photocopied from our's,
or whether there was a typing error in transferring
these numbers to this table.

MR. WEBSTER: If you read the -- I think

you’ll find »precisely' -- I mean, can I read the
footnote?

- MR..POLONSKY: Yes, I'm looking at it, as
well. |

MR. WEBSTER: "The numbers Witklpostscript
A are dated 1/11/93. And they’re in part duplicate
measurements from the previdus entry; and in part new
measurements. Bold numbers in italics are numbers
missing in the 2006 survey."

MR. POLONSKY: So‘you created a number?
I'm just trying to understand what --

Mé. WEBéTER: Just let me finish the
footnote, and then YOu will have your question

answered.
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MR. POLONSKY: Yes, thank you.
MR. WEBSTER: If you read it before, you

would have had your question answered, without asking

S it. "They have, therefore, been calculated by

'subtracting 20 mil from the 1992" -- ask counsel for

AmerGen to refrain from --

CHAIRMAN HAWKENS: Pleasecontinuexeading
the footnote.

MR. WEBSTER: FFrOnlthe 1992 measurements.
This was necessary'because:otherwise, the upper right-
hand corner of the plot would have been grésély and
erroneously distorted."

CHAIRMAN HAWKENS: Mr. Polonsky, does that
answer your question?

MR. POLONSKY: It does, but we still think
that data was -- that data point was 722 mils, we
believe, 1in 1992, so we think there was -- they
subtractéd perhaps 200 -- |

JUDGE ABRAMSON: All right. Let's deal

‘with in ensuing testimony. What Judge Hawkens has

suggested is that we’d like to hear from AmerGen on
this.

MR. WEBSTER: Could I just make one point?

)

.I'd like to ask Dr. Hausler a couple of things on

whether the data, if you confine your analysis, your
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assessment to the area taken by the data that bounds

‘those thin areas properly. And, second of all, when

he refers to these extrapolations are speculative,
Qhether he means these aré really guesses, or whether
He means these are the best he can-do.

JUDGE ABRAMSON: I think,.counselor, that
we understand fully what this code does, and how Dr.
Hausler has used it, and what it means by -- and I
don’t see any advantage to us in having him respond to
your questions. We understand that this was done as
an extrapolation. We know how codes work. We’ve both
writﬁen many of them.» |

MR. WEBSTER: Is that the feeling of the
panel?

JUDGE BARATTA: I agree with Judge

Abramson. I think we understand that speculative might-

be --"I guess it’s a legal term, might be getting

confused here, but I think in a technical sense we
understand it is an extrapolation, does not represent
real data. But on the other hand, is well-founded and

accepted scientific methods. With that, I’d like to

hear -- you were going to ask AmerGen, I believe, for

-- or someone was.
CHAIRMAN HAWKENS: We just have heard from

Dr. Hausler, and I anllvery interested in hearing
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AmerGen’s rebuttal response.

MR. POLASKI: Thank y-*ou, Yoﬁf Honor. With
respect téithe external single point readings, we do
not believe that they are representative of the entire
shell for numerous reasons, and I will go th;ough
these, and then Mr. Tamburro isrgoing to go into the
details on each of those topics.

We believe that there’s too few of them to
be able to be representative. We do nét argue with
Citizens, with the program that they gsed. We don't
believe it’s appropriate to use it in this situation,
becauée there aren’t enough data poiﬁts to be able to
;bcurately contour the thickness of the dry wall shell
in the sand bed regioh. Also, part of this is because
the boints are bias thin. We’ve got_thrée significant
points to explaiﬁvto you why they’ré bias thin. One
is the historical records that were created at the
time that these readings were taken that-describes how
they were selected, and the basis for sayihg that they
were thin. We alsé,Aas you’'ve seen previouély, and,
we’ll show these again, 6verlay maps thatvshow that
there was thicker metal physically between those local
data points, so that averaging between them is
inaccurate.

JUDGE ABRAMSON: Is there actual data thét
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you‘re going to present to us to .show that it’'s
thicker between these points? I think this is an.
important point that we want to see.

MR. POLASKI:‘ We have produced some maps
that Mr. Tamburro showed previously that shows where

the external points are, and the values of those. 2and

then between those external points, we have internal

grid readings that show that the thickness in-between

those external points is thicker than if you just did

a straight line average between the two external

points.

JUDGE ABRAMSON: And do the internal
points give you information that would support the
phinner calculation, the thinner measurements from the
external side? ‘In other words, I want to make sure
that the two sets of measurements are not mutually
exciuSive, or conflicting.

MR. POLASKI: I don’t believe -- they're
not conflicting, and they’re measuring vthe same
thickness, one from the outside, one from the inside, .
using the same technique.

JUDGE ABRAMSON: My point is, let’s say
you measure at a point of coordinates at an origin
from the inside and you get a certain number, then you

measure a point five inches to the right, and you get
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~another number. Now you go to the outside and you‘

measure a point two and a half inches to the right
frém the original, do you have any measurements that
would confirm that you would haVe/got the same number
measuring from the outside at one, or at zero, or at
five, or is it possible we're just seeing a bias?

MR. POLASKI : I don’'t believe it is
pogsible we can say with 100 percent assurance at any
particular point we can find it both from the inside
and the outside, but we can show that if you look at
the entire picture of extérnalvand internal points,
that the éssumption that you'can take a linear_average
between twé externalvpoints isn’'t correct, because
we’ll get informafion'that shows that between those
points there is thicker material, as measured from the
inside.

And the third point is that we actually

- have photographs that will show that when you look at

the external surface, and you loock at the external
reading points, that there is thicker material in-

between, because it’s clear from the photographs that

the local areas were prepared, are dished, and are

thinner than the surrounding area around those.
So the first point we would like to do is,

Mr. Tamburro is going to refer to TDR 1108.
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MR. TAMBURRO: Yeé.. TDR 1108 is AmerGen

Exhibit 27. This report was developed and approved by
the project team that removed the sand, and coded it.

Tt basically describes the entire project from getting

access to the sand bed, removing the sand bed,

removing the corrosion byproducts, selectiné the
exterﬁal points, and then meaéuringf

This feport was approved by the project
manager of the project, by the head structural
engineer of(the project, by the head metallurgist of
the project, and by the corporate engineering director
of the project of the former owner.

on page 16 of ' this report is the
description of how the external points were selectéd,

and I‘d like to read you four or five sentences out of

* that report. Should I wait?

CHAIRMAN HAWKENS: The Board is ready.

MR. TAMBURRO: Okay. "It was reagonéd
that since the inside surface of the vessel shell is
smooth and not corroded, any thin area on the outer
surface should represent theiminimum thicknessrin that
regién. It was further‘reasohed that if six to twelve
scattered spots located in the areé of wdrst corrosion
are round smooth, and the thickness of each spot-is

measured by UT method, we will have a high level of
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confidence thét We“will have i&éntified the thinnest
shell thiéknesses for a bed. This aéproach is
conservative since (a), we are forcing the statistical
bias in choosing only the thinnest areas, and (b),
grinding’,of the selected spots to obtain a flat
surface for ©reliable UT readings wili{'remove
additional good metal. This conservative approach for
selection of UT spéts was finaily adopted after
assuring that the internal veséel wall was, indeed,
smooth."

- The second exhibit that I’'d like to go to
is Exhibit 44. | |

MR. POLONSKY: Mr. Tamburro, just for
purposes of illustration, sincé they’ve identified now
Bay 13, if you could draw the Board’s agtention to Bay
. o

MR. TAMBURRO: okay . AmerGen Exhibit 44,
the third page in, which is titled "éay 13-2006." For
example, if we look at point fifteen, which is almost

directly in the center of that map, that point was

read, was measured in 2006 at 666 mils. Almost

immediately above that, within inches, is a grid which

averaged 1,142 mils. I'd like to go then to some

photographs. Mr. Polaski has asked me a point on also

'Bay-19, I'm going to stay at Exhibit 44, the fourth
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page, which is Bay '19-2006.

Again, we have the external points, and
overlaid on the same coordinates is the internal
grids. Bay 9 was measured in 2006 at 728 mils.

CHAIRMAN HAWKENS: Excuse me. Are we at
Bay 9 or Bay 19?

MR. TAMBURRO: Excuse me. I meant to say
Point Nine. I'm sorry. Grid 19B,. which 1is an
internal point where we got 49 readings, had an
average of 848 mils. If we move to the left, Point

Ten was measured at 736 mils. That clearly

‘illustrates that we have material . which is much

thicker between those two poiﬁts. If we move to the
left a 1little furthef, we have a grid that has a
thiékness of 824 mils. Again, one more over to.Point
Eleven, was 712 mils. Again, we have an area Which is
between two exterior points which was measured to be
on. average much thicker.

Finally, if we could go to Exhibit 40,
page‘9l, |

CHAIRMAN HAWKENS: Before you do that,
couldvI ask if you have a similar representation for
Bay 1, the measuremen;s taken in Bay 1, because that
was the -- Dr. Hausler was focusing on both Bay 1 and

Bay 13.
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MR. TAMBURRO: Yes, sir. Bay 1 is the

first page in Exhibit 44. That does provide some

information, but not as clear as the other two
examples I provided. For exémple, Point Five was 680
mils in 2006. Approximately ten ihches_above it, was
grid, internal grid, 1D, which was at 1,122 mils.

I'd liﬁe to go on to the pictures.

‘DR. HAUSLER: Could I perhaps ask a
question of clarification here? I would like to know
exactly what the coordinates are of the grid in
question, because the grid measurements are higher,
generally higher than the reference point for the
external measuremenﬁs. And I don't quite understand
how the grids are placed {n these maps at coordinatés
that are way below the reference pcint.

MR. WEBSTER: Perhaps I could suggest that
this might be a good time to use the 3D model AmerGen
has to indicate where all the points are takeﬁ.

CHATRMAN HAWKENS: If Mr. Tamburro is able
to respond to that question, first.

MR.- TAMBURRO : Yes, sir. The grid
coordinates were measured early on when we established
the program. They were put on the engineering
drawings, the c¢oordinates. We simply used those

drawings from the mid-80 time frame, and established
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coordinates to the same reference point that the
external boiﬁts had been referenced to., So it was
simply geometry, and --

JUDGE ABRAMSON: Are the grid cCordinates
in your testimony, written feétimony someﬁhére?

MR. TAMBURRQ: I don’'t think so. We could
provide that to you.

| . JupeE ABRAMSON: I think we should have --
yes, 1f you could profide that, that would be very
helpful, and sooner is better than later.

MR. POLONSKY: Your Honor, there was an
exchange between couhsel as to whether the base
information that made these coordinates available,
whether it was produced within ‘the- mandatory
disclésure'process. Ameréen did confirm that the
documents were provided through. the mandaﬁory’
disclosure précess, so the documents that underlie
this analysis were available to the parties.

JUDGE ABRAMSON: And the grid coordinates
were in those documents?

MR. POLONSKY: T've looked at those
documents, and it’s very clear from the documents that
you could make the analysis that the experts have made
here today;

JUDGE ABRAMSON: Perhaps you can just
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provide a cite to where in the documents one can find
that, then. Not at the moment, but --

MR. POLONSKY: Right. We can provide the
parties with an OCLR number. I probably cén’t do it
from here, but we could do it -- |

JUDGE ARABRAMSON: Tomorrow morning.

MR. POLONSKY: -- at the close of the
hearing.
MR. WEBSTER: Oh, tomorrow - Judge, we

follow that -- if we could have a look at those, 1if
our expert could loock at those during the hearing, I
think it would be far more helpful for thé Board, than
at -the ciose of the hearing.

JUDGE ABRAMSON: Well, you’ll get them at

‘the end of the day today, ahd you can look at them

overnight, and take it up tomorrow.

MR. WEBSTER: oh, I ﬁisunderstoOd, 1
thought Mr. Polonsky was --

MR. POLONSKY: Yes, I don’'t believe that -
- we did not bring all of the 35,000 pages, or however

many it is that we produced in mandatory disclosures.

This was not an exhibit. This Was a document among

.many documénts that was produced. We have that back

at the office.

MR. WEBSTER: I find that surprising, Mr.
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Polonéky,'il brought all those exhibits --

JUDGE ABRAMSON: Okay. Let’s not get into
that. That's wasting everyBody’s time. |

MR. WEBSTER: All of the‘exhibits are
electronically produced. |

JUDGE ABRAMSON; He’ll give you the
numbers at the end of the hearing,' |

CHAIRMAN’HAWKENS: It sounds, and correct
me if I’'m wrong, Mr. Webster, that you all had an
agreement vthaf that neéd not be submitted as an
exhibit, Rather, yéu were -- |

MR. WEBSTER: Well, if AmerGen seeks to
rely on it, then I think they need to submit it as an
exhibit. We did a diligent search of those records,
and could not find the documeﬁt that‘Mr; Polonsky is
referring to. As he says, there are 40,000 pagdes of
production, and going hunting for a needle in a
haystack is pretty hard, éspecially when counsel on:
the other_side knows full well precisely_which OCLR
numbers he’s referring to.

| CHAIRMAN HAWKENS: We’ll handle it this

way. If it’s going to be part of the_record, it needs
to be submitted as an exhibit. If it’s something that

you believe, Mr. Webster, that they’ve made an error

“in creating these particular documents, I’'m going to
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put the burden on you to bring it to our attention,

please. But please provide him with cites where he

’

could have access to those tables.

MR. POLONSKY: We willvcertainly do our
best to identify them from here.

CHATIRMAN HAWKENS: Okay. Thank you.

MR. TAMBURRO: May i conﬁinue with the
piCtures? Okay. Exhibit 40, AmerGen Exhibit 40,.page
91, this is the ACR presentation that we provided on
January 18", 2007. The bicture on page 91 provides
a picture of Bay 13. In the forefront, right in fhe
middle of the picture, is external ﬁoint 14, which
provides some indication that it has been machined,
centered 1in the surrounding areéas. But a better
indication --

MR. WEBSTER: I'll object. I object to
that. Where is the foundation for that?

CHAIRMAN HAWKENS: Objection is overruled.
Please continue.

MR. TAMBURRO: Thénk you. A bettér
picture, a better sense for how much they’re indented
is if you go over to the left and up by where the tape
measure has been placed, there’'s a dimple there.thaf's
very clear to be indented, and much thinner than the

surrounding areas. That’s Point 15, external Point
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15.
MR. WEBSTER: Objection; né foundation.
CHAIRMAN HAWKENS: We héve the correct
diagram, but we’re having difficulty fo1lowing your
description. |
MR. TAMBURRO: May I go ana point it out?
MR, WEﬁSTER: judge, I object. No
foundation to this téStimonyn
CHAIRMAN HAWKENS: Overruled.
MR. TAMBURRO: I have a laser pointer,
Your Honor. In that area right there.
 MR. WEBSTER: Let the record reflect that
it’s almost impossible to tell where Mr.'Tamburro is
indicating. |
MR. POLONSKY:. Your Honor, the produced
copies that are in your exhibit packages are a much

better reproduction of the photograph, and this video

displéy clearly is not allowing you to see into the

. photograph the way you could if you looked at the

paper copy:

CHAIRMAN HAWKENS: Could you just make

your point again, now that I see what ybu’re referring

to, where I should be looking on the photograph.

JUDGE ABRAMSON: This line that runs --

this line up here is the tape measure you’re talking
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about?

MR. TAMBURRO: Yes, sir.

JUDGE ABRAMSON : And this 1is the area
you’'re talking about being indented?

MR. TAMBURRO: Yes, sir.

JUDGE ABRAMSON: I think I can see it. At
1eést I can see what you're referfing to.

MR. TAMBURRO: And this shows the sheli in
a profile, and you can see some -- you can see it’'s
indénted.' And in 2006 we measured that boint, and'it
was 666 mils.

MR. POLONSKY: Your Hdnor, since there’s
been a question about foundation, even though it’s
been overruled, I believé'Mr, Tamburro has been inside
the sand bed.region,.so insteadvof discussing this
from a picture, he could probably also talk to his
personal experience, as could many other people ‘in
this room who have also crawled into the sand béd
region.

| CHAIRMAN HAWKENS: Mr. Tamburro, cquld youl
share that with us?

MR. TAMBURRO: I was 1in Bay 13, Your
Hoﬁor, and I was able to see sqme-of these points.
And they are clearly thinner than the surrounding

areas.
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JUDGE ABRAMSON : These are thinner because
thgy were ground to the UT?

MR. TAMBURRO: Yes, sir.

MR. POLONSRY:V, Mr. McAllister could .
address how exactly they are grounded béfore --

MR. WEBSTER: Judge, can I just clarify?
If ﬁhese points were so obviously over-ground, why
couldn’t AmerGen find the number of.the very thiﬂ
points during the 2006 monitoring?

CHAIRMAN HAWKENS: TI‘11 hgar‘fronLAmerGen,
please.

MR. POLONSKY: The person who could best
answer the question may not be on this panel, so can
we have a moment just to confer who the best pefson
is?

CHAiRMAN HAWKENS: Yes.

MR. WEBSTER: ~ Judge, while we're
conferring, can I just .ask how long we're running
today?

CHAIRMAN HAWKENS: Yoﬁ.mayg and I’ﬁ remiss

because my law clerk, Debra Wolf, and I'm also remiss

-in not introducing her earlier. She’s our right hand.

J

She suggested that at the outset of this 'when we

reconvene that we should mention how long we

anticipate goiﬁg. We wanted to finish up this point.
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It’s not clear that we're going to finish up this

topic tonight, but I think it is likely we will not

end before 6, but we will not go beyond 7. ASo that’s

what‘we're looking at for the behefitAof those in the
audience, who wish to remain.

MR. WEBSTER : Perhaps when AmerGen
finishes up, we could just take a:break for a little
while?

CHAIRMAN HAWKENS: That would be fine.

MR. POLONSKY: Mr. Chris Hawkins --

CHAIRMAN HAWKENS: One second.

MR. POLONSKY; I'm sorry.

CHAIRMAN HAWKENS: I want tp talk to my
Board members for oﬁe{second. |

MR. WEBSTER: Can I ask AmerGen if Mr.
Hawkins was named as a witness, and has provided --

MR. POLONSKY: Yes, he was. I’mvsorryn
I've beén calling him Chris, but John C. Hawkins.

MR. WEBSTER: Which panel was he named
for?

MR. POLONSKY: Probably fbr Panel Fqur,_

MR. SILVERMAN: Panel Four ana Panel Five.

MR. WEBSTER: Could.we just -- I want to
check. So it was in rebuttal, surrebuttal, or initial

‘

testimony?
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MR. POLONSKY: 1I'11 believe you’ll find
him in all of.the testimony.
MR. SILVERMAN: He was also identified in
the pre—heaiing session last week by name. His

testimony was admitted with the other parties, and I

believe he’s been a witness since direct testimony was

’

filed.
‘MR. POLONSKY: Are we back on the record?

CHAIRMAN HAWKENS: We are back on the

record.

MR. POLONSKY: Okay.

CHAIRMAN HAWKENS: Db you have an
objection, Mr. Webster? He has been qualifiéd as an
expert in Topic 4 and Topic 5. That was accomplished
oﬁ Thursday,

MR. WEBSTER: Okay. I don’t see him in
rebuttal on Topic 5.

MR. POLONSKY : I'm not sure that’s

relevant, Your Honor. I mean, the issue is that he

was identified as a witness. If he wasn't needed-iﬁ‘
particular to respond to a particular question, then
he wouldn’t put on rebuttal.

MR. WEBSTER: If he hasn’t provided
testimony in advance, then I think we may have an

issue. But i1f he has provided testimony in advance,
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"then there is no issue, so ---

CHAIRMAN  HAWKENS: He has provided

- testimony in advance on Topic 4 and Topic 5 at some

time. He was admitted as an expert witness. Let’s
hear from him now, please.
MR. HAWKINS: Jon Hawkins. And I guess --
I think the question is, why couldn’t we find some of
the areas that were ground to the UT thickness
readings? When we entered the bays, we had
coordinates from the previous examination, and they
were measured down from the vent header, and to the

left, and to the right, either one of the two. So we

.would measure down, and would measure to the right, if

that was the coordinates. 2And usually you would see

a ground area right in that area, if it was one inch

off or whatever, but it was very, very close.
In some instances, we measured down 20
some inches, for example, and off to the 1left 14

inches, and there would not be a ground area there.

‘So we measured to the left, we measured to the right,

and we found one to the left, maybe. In other
instances, we didn’t find one at all. Thosé were the
onés that have no reading, because we did not find a
ground area at the previous coordinates.

CHAIRMAN HAWKENS: And that testimony is
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based on your personal experience?

MR. HAWKINS:V That's correct.

CHAIRMAN HAWKENS: . Thank you.

MS. YOUNG: Judge Hawkens, I believe.oné
of thé AmerGen witnesses mentioned that ﬁhere were
other people in the room that had cbserved UT
measurements being taken on the exterior of the shéll,
and I believe that Mr. O'Hara is one of those people.
ﬁe'may have something to add on this point.

MR, O'HARA: Judge, I just wanted to say
that what AmerGen has said so far‘about‘observations
inside these bays, and taking UT readings has been
correct. That’s what I observed. There was
difficulty matching wup some points from prior
iﬁspections° The pictures are a‘good depiction of
what's ihvthere, though. You can see the ground spots
when you can find them, and you can see that there is
an area around them that has thicker material than the
spot itself.

- MR. »WEBSTER: If they’'re so obviously
ground, why couldn’t you find them? That’s the issue.

CHAIRMAN HAWKENS: Let’s move on. I think

that’s been answered. Mr. Gallagher and Mr. Tamburro,

was there anything else that you wanted to provide in

the way of response to the presentation we heard from
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——.the testimony --

'MR. POLONSKY: Just for the record, it is
Mr. Polaski, és opposed to Mr.‘Gallagher.

CHAIRMAN HAWKENS: I beg your pardon. I
beg your pardon.b

MR. POLASKI: No, Your Honor. | That
concludes our discussioﬁ on the validity of using, or
not. using these localv points to characterize the.
overail thickness of the dry well éhell.

| JUDGE BARATTA: Considerable attention has

been paid to whether or not we should average, and if
we did, whether Or»not it was.taken into account the
confidence interval, and I”wanted to start out by.
asking the staff relative to other situatioﬁs that we
encounter where one 1is Aaoing best estimate
determinations of pafameter, what'’s done there? For
example, I know we - there are methodologies for
calculating line temberatures and such, and I was
wondering if we have. anybody on the sﬁaff whb's
familiar with the application of confidence intervals
in other situations that the NRC has. That'’s one of
them I‘m familiar wi;h, buﬁ I was wondering if anybody
has any familiarity that they could talk to us about
estimating margins, such a situation. Or maybe

another way to ask that question'is, are there other
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situations where a 95;95 confidence level is used?
MR. DAVIS: This is Jim Davis from the
staff. We looked into some other gituations, and one

of them is flow accelerated corrosion) which happens

"to be -- have some similarities to this, where you'’re

actually using a grid, and going back repeatedly, and

reproducing UT measurements. And the upper guidelines

for flow accelerated corrosion tell you to use the
average, not the éS‘percent confidence level. So if
you follow the upper guidelines, you use the average.
I think there’s some other instances, such as painting
containment, when you want to ensure you have the
thickness, you use an average thickness of each layer.

| JUDGE BARATfA: Okay. I think Dr. Hausler,
or Citizens had some examples that'they had put forth
where one would at least calculate a confidence
interval. Dr. Haueler?

DR.HAUSLER:'Forindividualn@aeurements?

JUDGE BARATTA: Yes.

DR. HAUSLEE: Exte;nal measurements ha&e
in some instances been repeated. Now there are some
questions exactly how they have been repeated( but we
believe that the repetition was random, basically. So
we have, and i produced a table of that. In four

bays, external measurements have been repeated in
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duplicaté or'tkiélicété,' Now theré were esséntially
two numbérs were calculated, and I wantvto refer to
that perhaps a little bit in detail.. You can take all
the humbers that have been.generated in thé duplicatés
on various locations, and calculaté the average, and
calculate the standard deviatibn, Now that standard
déviation»or variability that you would calculate in
that way,'in other words, from the ensemble of ali.the
data'points that you have, wouid really represent a
combinatién.of two effects; that is, ﬁhe location
effect, as well as the.éffect of‘reproduction. In
other words, the error, so- one -- and this has
bothered us all -along. that we could not‘ really
separate out the pure error from the location effect;
And in this particular case, in these five bays, four
or five bays, whefe duplicate measures have been made,
we actually wused the duplicate measures, and
calculated from the duplicates or .triplicates the

averages and the variances, and then we pooled the

‘averages for all the -- I'm sorry, we pooled the

variances -for aii of the duplicaté and triplicate
measurements for one bay, and calculated the pure
error in that manner, and compared the pure error to
the overall variability. It is basically an approach

of analysis of variance to separate out two different
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effects; that 1is, again, the reffect of location
because you monitor different points in different
locations, and you generate duplicates, and so you get
from the duplicates the pure error. And that has been
done, and it ‘turned out that fqr the external
measurements, the pure error was actually pretty
large. I don’'t recall exactly how much it was.

' There is another effect, and we always
have to keep that in mind. .The error is not
necessarily independent of the measurement. That is
something that one needs to remember. In other words,
in those bays where the corrosion rate was actually
relatively small, the errof-from the duplicates was
small, as well. And those bays where there had been

a lot of corrosion, in fact, the zresidual wall

thicknesses varied quite a bit, and were smaller than

the error, the pure error unit was appropriate to
follow -- it was larger, as.well. So there is a -;
actually, I think we even plotted this to show the
correlation of the error with the degree of corrosion.

JUDGE BARATTA: I believe in of your -- it

was in, I guess, your testimony, there’s a NOVA table

that shows that. Is that what you’'re referring to, or
could you give me a specific cite where you did that?

MR. WEBSTER: I .think the witness might
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want to look at Exhibit C, Attachment 1.

DR. HAUSLER: I'm not sure whether I put

‘that in the report.

MR. WEBSTER: It’s Exhibit C, Attachment
2. It’s not on it?

DR. HAUSLER: Well, that.’s_the- table, yes.

MR. WEBSTER: ©Oh. Okaya.

DR. HAUSLER: That’'s right. That’s the
table, which shows Ehat"the;standard deviation from
repeat measurements actually varies With the --

MR. WEBSTER: Do you want us to wait while
Judge Abramson --

MS. BATY: Could you provide ‘a page
number? Did you say the.page number, Dr. Hausler, and
the attachment.

DR; HAUSLER: That'’s page --

. CHAIRMAN HAWKENS: We're going to, if we
could, take a three minuﬁe recess until our colleague
returns. Thank you.

(Whereupon, the proceedings went off the
record at 5:25 p.m., and went back on the record at
5:29 p.m.)

CHAIRMAN HAWKENS: Take your seats So we

can get into the home stretch of today’s session.

JUDGE BARATTA: What page were we on? Page
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107?
DR. HAUSLER: That wouid be page 10, yés.
- JUDGE BARATTA: That has Table 1 and Figure
1 on iti
DR. HAUSLER: We were asked to m;ke some

comments about statistics for the benefit of the board

-at this particular point.

And what Table 1 shows basicaily is, théy
again, the separation of the pure error from the, you
know, overall variability.

| So if you go, in bay 1 we have eight
points, and we show the average -

MR. POLONSKY: I'm sorry, did you say bay

17

DR. HAUSLER: Bay 5.

MR. POLONSKY: Thank you.

DR. HAUSLER:‘Sorry, We -have eight data
points, and we get - I bélieve this is the averagé
from the -, .96 1is the average remaining wall

thickness. The standard deviation with respect to the
barely points is point three six - eight six - three
eight six.

The pure error at this_point, 017. Pure
error is from the repeat measurements.

So we have gone through this for days
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five, seven, 15 'and’ 19, where in factvthose were
duplicate measurements. If you go to Figure 5 in the
end of that, you will see that in D the pure.errbr
seems vary with the - let’s see, what was that
standard deviation. There is a relationship between
the étandard deviation of the measurement and the

standard deviation of, you know, which is the ovérall

varied data field measurements.

The point being that the standard
deviation -in terms of the pure error is actually
larger than the %tandard deviation - that is usually
qﬁoted for the instrumentation. |

JUDGElBARATTA; Would you attribute this
then to ihability of replacément and such? Because
unlike the internal mea;urements where there’'s a grid
that you’'re actually putting the probe into - and
Amergen, please feel free to correct me if - I think
one of fhe gentlemen here has actually done this -
when you’re doing the external measurements you are
trying to locate coordinates, a point, as opposed to
actually having something that is there, is that true?
That tells you, X marks the spot?

-MR. FP: Yes, that is true. There were not
iﬁdications when we went in in 2006, where X marks the

spot. There was a grid grade, X/Y, waiting to get
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into an area where we could find a prepared area, and
then they.would measﬁre in the.center of that;

DR. HAUSLER: Perhaps‘ at this point it
might be apprépriate to make a comment about' the
physical realities of actually taking those
measurements. |

It is my understénding tﬁat the access to
the sand bed is sort of a 24-inch diameter 2-foot
diameter tunnel that you have to crawl into. The sand
bed itself has a width of 15 inches. If you compare.
that - if you compare that with the chair you’re
sittiﬁg in, 15 inches is 1less than your arm to
armrest.

That just helps visualize the reality of
that confined space. Then if you havé actually the
height Qf the sand bed, that is 5 feet or thereabouts.
And the sand bed itself is actually slanted as you
might see in the mockup.

So I have had difficulties all along,
perhaps I can pass those difficulties on to you,
crawling into that space and actually making the
measurements is certainly no small taékt

MR. POLONSKY: Your Honor, AmerGen objects

DR. HAUSLER: I wouldn’t fit in there.
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MR. POLONSKY: AmerGen objects to this line

of téstimony. We thought that the accuracy of the UT

measurements was not in question in this proceeding,
and that the Board had‘directed the parties to assume
that those UT measurements are accurate.

What this testimony appears to be going to
is that it’'s impossible or difficult to take accurate
readings. | |

JUDGE BARATTA: But is in question is the
uncertainty. It’s not a qﬁestion of accurécy; it's
rather the uncertainty.

CHAIRMAN 'HAWKENS:‘ Based on that, the
objection is overruled. -

MR. POLONSKY: Thank you, Your Honor.

DR. HAUSLER: So when yéu lon at the
standard deviation site in bay 19, or look at the bay
confidence level of the external measurements, the

standard deviation, the pure standard deviation, or

pure error for each single point, is .029 inches, 29

mils, which means ﬁhe 95 percent confidence level
would be of the order of 60 mils. So if you meaéure
a point that maybe of the order of 700 mils, a good
bay, 760, but iﬁ could also be 640 for the same
region.

So we don’t really quite know what that
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point really is, and of course, that in turn affects
all the other interpretations that we have. For
instance -

JUDGE ABRAMSON: Excuse me, Dr. Hausler.
Do you expect that that error would always be in the
same direction, or would it vary from point to;point?
MR. WEBSTER: Judge, could I ask, could Dr.

Hausler finish his point firSt, theén he’ll come to

yours?

DR. HAUSLER: This is a very good qUestion
indeed; We dén’t know. - The answer to that is we
don’t know what directionvtﬁe error goes. You're

quite right, it could in fact be higher, it could in
fact be lower.

JUDGE ABRAMSON: And does that véry from
point to pointé You'’re getting the standard error by
looking at the distribution of a bunch of data points,
right?

DR. HAUSLER: That’s correct. Again, we
don’t know. | The only way we can get out of the
dilemma is by in fact having a multiﬁﬁde Qf
measurements, and'using somé sort of an averaging
procedure.

And as soon as we look at averages, of

course, the standard deviation, or the error of the
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average, the mean, is much less than the exrror of the

individgai - data points. I think that’s
straightforward statistics;

WHatII was going to say is that because of
this uncertainty that‘we have in the measurements,

plus, minus, but it is straight off the data. We

don't know:exactly where the data point is, that

_affects of course the interpretation of the contours

for instance.

wa‘ we might have a contéur that is
indicated for the outside measurements. We may have
a contour that says less than 700, butlit could also
be less than 750.

JUDGE ABRAMSON: And that contour was drawn:
between a bunch.of points that you use pheactual
measurement for, and if you take each point to have
hadua plus of a minus, then the contour may be between
the wrong points, is that right? = Point A might have
been .7, and instead it should have been .64, and
point B, which you also used’as .7, might have been
.76.. So you’re drawing a contour 1ine between.points,
and you don’t know which way the error went from point
to point, so the contours éould have the same problem;
is that not right?

DR. HAUSLER: Well -
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JUDGE ABRAMSON: You can’'t have it both
ways; right?

DR. HAUSLER: The argument goes 1in the
right direction, but quantifativeiy, I.am'really not
sure»how to answer that question. Again, if we draw
contours between several points we go through an
averaging procedure, and naturally;~becéuse of that,
thé contoﬁrs would have to be more accurate, or less
uncertain, than the individual points.

But you’re quite right, we at‘that point
don’t know what the uncertainty is, becéuse the
program that does plot data, the contours, does not dd
a statistical analysis of the accuracy of the
contours, precisely because we c;nnot build the error
into the contours. In fact we tried to do that.
Thére were some duplicate.measﬁrements at the same
coordinates. The program would reject the duplicate.
‘So there was no way to calculate the bossible error
that way.

All we had - they’re not too terribly many

duplicate measurements. In fact those were all the

ones that we could find in the documentation. That's
all we had. But what we do know is that the pure

error and the UT measurements for the external

measurements is larger than what would be attributed
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to the UT measurement, to the.UT instrument.

The'standard.deviatioﬁ for UT measurements
in moderh instruments is generally given‘as 1 percent
of Wall'thickness; And 1 perceht of wall thiékness
would be 8 mils in this particular case. And all we
have is 29 mils.

My point here, Judge Baratta is quite
correct in the sense that this does arise from how do
we position the instrument? Is it a little tilted?
Do we hit the same spot'time and again?

JUDGE ABRAMSON: Have yéu ever done any of
theéé measuréments yourself with this’ kind of
instriment?

DR. ‘HAUSLER: Yeah, in a laboratory
environment. Not in this particular situation. We
have done a lot of simila; measurements; of cdurse, on
pipelines, current pipelines in the field. So you’re

right, so the pipeline is uncovered, and of course you

.don’'t properly manipulate the instrument in this

confined Space it’s a little bit more difficult.

' MR. ABRAMSON: It seems to me a critical
inquiry here is accepting the idea that there is some
inability to replicate these, or that therefore there
is some errér involved in using the instrument as

opposed to instrument error itself.
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You’ve taking a finite sample of data

points, and from that developed using standard

methodoldgy'a number, a numerical value for what is as
you call it pure error. But we don’t know which way
that pure error goes. So how woula we use_it?. How
would we use that information?

DR. HAUSLER: Well, I think that’'s - you
know, that’s why wé'do statistics. If you have a

bunch of data, and you calculate the mean; the data

‘show some sort of a distribution. And you calculate

the mean. There is a certain confidence that you éan
have in that the mean represénts the true value of the
average of your data univefse. But you will never
know whether in fact the mean that you ﬁave calculated
is above the true value or below the true valué. You.
don’t know that.

But there is a way ouf of thié, and that
is, that you take a number'of samples repeatedly, from
the same universe, you get a number of means, and you
approéch‘the true meén through that way.

MR. ABﬁAMSON: Do you have datgihere that
enables.you to do that?

DR. HAUSLER: No.

MR. WEBSTER: Can I just clarify?

MR. ABRAMSON: Wait a minute, this is for
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me to ask questibns, and you’re anAexpert. Please let
me ask

MR. WEBSTER: Oh, I havevno issue also.
I(m‘just suggesting, Judge, thatvI think what the
expert is alluding to ié that if the emulsion
frequency was increésed appropriately -

MS. BATY: Objection.

MR, ABRAMSON: Don't testify for him. I
asked him a question. I’d like to hear the answer.

MS. YOUNG: And Judge, I think the record
should reflect that during Dr. Hausler’s previous

answers to you that Mr. Webster was whispering words

- to him. And this happened throughout this proceeding.

And the étaff would just like counsel to
be reminded of his role here. 1It’s not to testify,

CHAIRMAN~HAWKENS: Thank you. Let’s move
on. |

DR. HAUSLER: I would just like tQ answer
that question real briefly. I stopped him from
interfering wiﬁh my testimony. Because I have a one-
track mind, and I cannot multitask, and I really ha&e
to pay attention to you gentlemen up there. I can’t
péy attention -

Judge Abramson, the answer to your

question is no, we do not have enough data points to
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gé that deeply into the statistics; The basic
principle, and what I'm trying to expound on, is
called the sensible value theérenh And what that says
simply is that the means of sSamples from the same
uniyerse are distributed more narrowly than the data
from the universe itself.

MR. ABRAMSON; The more data you have -

DR. HAUSLER: It is true, the more numbers

you have, the more accﬁrately you know things. And we

do not really'have measurements other_than‘Whét I have
reported here; at least I don’t know of any.

JUDGE BARATTA: I guess I'd like to hear
frdm AmerGen’s witness - I guess Dr. Harlow would be
the appropriate.one to comment on the statistics at
this point.

MR. HARLOW: In what regard would you like
me to comment? |

JUDGE BARATTA: Well, what we’'ve heard frém
Dr. Hausler that he believes there ié a certain
variability that is associated with'repeatability of
the measurements, not just - which is diffefent than
the locatiéh. I was wondering if you had any comments
on that or his method of determining that.

MR. POLONSKY : Your Hondr, are you

referring solely to the external? Because I think the
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answer might be different if you are talking about
internal data points. Is this just about external
data points?

JUDGE BARATTA: Yes, 1 Believe those.aré
the data points that we are talking about.

MR. HARLOW: With regafd to the external
data points, it’'s my understanding that AmerGen is
using those'primarily'as arpoiﬁt to point type of
consideration. So local buckling criterion is a point
to point thing; the pressure criterion is point to
point. 8o in that regard taking averages really isn’t
appropriate for that data.

The other comment about those point to
point things, I do believe théﬁ in some of thoseb'
points there were measurements made close to the point
- in fact one of the tables that was just up a minute
ago says triplicate measurements at the same spot. I
.think that means just close to that épot, so that
you’re actually  takiﬁg different thickness
measurements. It'sinot exactly the same spot.

' MR. TAMBURRO: If I could add to that -

CHAIRMAN HAWKENS : Please identify
YOurself.

. MR. TAMBURRO: I’m sorry, Peter Tamburro

for AmerGen. If I could a little bit through the UT
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probe, there’s a 3/8th of an inch in diameter.
However, half that probe sends the.signal; the other
half receives it. So even if you were to get on the
exact same spot you would get a different thickness,
an accurate thickness but a different thickness.

’Per bay 5, the repeat vaiues for 1ocations
were not on the exact.same spots for any of these
bays. And what.I’d like to.dé is go to Exhibitv16,
page 171, ‘and AmerGeﬁ Exhibit 16, I'm sorry.

_ JUDGE BARATTA: Now what page was that?

MR. TAM.BURRO:‘. 171. This is a copy of the
data sheet that was attached to 24iRev. 2. 8o if I
could walk through this data sheet, this was the 2006
data sheet, it provides the readings for 2006.

And ves, there are‘twoL three values for
a particular point.

MR. WEBSTER: Which page are we at, Mr.
Témburrb? |

MR. TAMBURRO: I'm sorry, 171.

So there is a 2006 value to the right
under comments. There are other values. For example,
if a point up .97 D and.down .97. There’s a note at
the bottom of the table. ‘Note: up-down left-right
readings were taken one-eighth inch from reported 2006

value reading.
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So these values are éot of the identical
spot, but of different spots, although élose to each
other, within about an eighfh of an inch.

So they are not fepeat identical values.

MR. ABRAMSON: So if‘I’ﬁ‘reading, help_me
make sure we’re reading this right. Let’s walk across
for point one. The 1992 measurement was .97. The
2006 Vélué was .948. ‘I assume that’s on exactly the
same spot.'

Then they went up an eighth inch and they
got .97; and they went down an eighth inch and they
got .97. Am I reaﬁing that right?

MR. TAMBURRO: Yes, sir. The only thing I
would change is, I can’t tell you for certain that the
1992 and 2006 were on the exact same spot.

MR. ABRAMSON: I see. They took the 2006
at some spot which they thoﬁght was pretty close.

They got .948. They went up an eighth and got .97;

“went down an eighth and got .97. Similarly for the

other data.

MR. TAMBURRO: Yes, sir.

MR. ABRAMSON: Thank. you.

DR. HAUSLER: Sir, if I may, that is
precisely my point. I don’t think you cén control

your measurements that easily within an eighth of an
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inch if you were to go from point to point.

JﬁDGE BARATTA: Don’'t we - I think we‘have
somebody here that actually did those measurements.

MR. POLONSKY: If we could have John -
Hawkens come back up.

We have two people present whe performed
some of the Uf measuréments, sovwe’ll start with John
Hawkens, and if the board wénts to hear from anothef
person you can bring.anotherbperSon.

| MR. HAWKENS: My name is John Hawkens.

In my réle I was in the role of an
oversight capacity, and also helping thé person that
was doing the UT thickness readings, So as the

/

oversight capacity I also would take his probe from

‘him and do the same exact spotvhe did to see if I came

up with the same reading. And our readings'were
always very very close if not exactly the same.

But to your point, if it were a§ the same
exact pointvas the 1992 data, it’s very difficult to
say, because ﬁhe'ground areas are approximately two
inches, three inches in diameter. So I don’'t know
where the 1992 data was taken.

MR. ABRAMSON: You were able to put the
probe back in the same spot he had. |

MR. HAWKENS: That'’'s correct.
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MR. NERAMSON: Obviously within less of an
eighth of an inch, begause you went up an_eighth and
down an eighﬁh, is_that right?

MR. HAWKENS: Yes. Most éf these locations
are either shaped like a plate or liké a bowl. If
you’‘'re on a plate, you can scan anywhere and get
similar readinés° But if you’fe in Ehe bowl type
ground areas you can actually stand around and find
the bottom of the bowl and take the lowest readings,

MR. WEBSTER: Could I ask the witness.how
they product -

MR. POLONSKY: Objection.

MR. WEBSTER: This goes to discovery, how
does AmerGen produce the data recorded when the scans'
are done.

MR. POLONSKY: Richard, we can’t answer

that question right now.

MR. WEBSTER: Let the record reflect I do

not recall receiving any scans beyond those in Exhibit

16, and would ask AmerGen the qﬁestion of whether
those scans actually -

MR. POLONSKY: And the lawyers will handle
that after this hearing.

CHAIRMAN HAWKENS: Mr. Hawkens, I have a

question. You said there was no assurance the 2006
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§

measurement was identical to the 1992 measurement.
About how close.do you think"it was?

MR. HAWKENS: I would say we got, per the
measurements we were givén on the data sheets, you can
see that they said 20 inches down and 14 inches to the
left. We measured 20 inches down and 14.ihches to the
left, and put a mark, and measured ﬁhat location. And
then we also looked around for the lowest reading in
that area. |

JUDGE BARATTA: What readings did you
actually record?

MR. HAWKENS: The lowest readings in those
areas.

JUDGE BARATTA: The lowest?

CHAIRMAN HAWKENS: Who else was prepared to
testif? on this issue based oﬁ their experience?

MR. POLONSKY: Mr. Scott Erickson also was
- participated in taking UT measuremeﬁts on different
days I believe than Mr. Hawkens, so he can testify to
those days that he took UT measurements.

CHAIRMAN HAWKENS: We would be interested
in hearing from you.

MR. ERICKSON: Scott Erickson, GE, General
Electric. |

Basically I concur with what Mr. Hawkens
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said. We would measure to the 1ocati§n as given to us
for the 1992 data, to the best of our ability to find
that same point, séan that area, record the 1oweét
reading, and if possible, give an up;down‘left—right
if you we could.

| 'JUDGE BARATTA: I don't know who can answer
this question. Did - were the ;92 procedures for
taking the measurements identical to 2006 procedures?

MR. McALLISTER: They would have been
similar. I think your:question is, would they have
scanned for the lowest area?

JUDGE BARATTA: Basically yes.

MR.chALLISTER; Yés.

MR. POLONSKY: I’d just like the record to
reflect clearly the individuals here can testify'bésed
on their personal e#perience wha; they did. There are’
other bays that were inspected via uT iby other
ihdiViduals, and obviously I don’t think these people
can sﬁeak'for exactly what they dia.

JUDGE BARATTA: But they éll used the same
procedure, correct?

MR. POLONSKY: I believe so, ye.s., Is that
correct, Mr,_McAllister?

MR. McALLISTER: Compatible procedures, is

s

that correct.
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MR. WEBSTER: Is there a written statement
of the procedure? |
JUDGE BARATTA: Is there a written
statement of the procedure?
Is there a standardizéd procedure is what
I'm asking?
MR. McALLISTER: Yes, it would be done to

the ASME code that directs you how to develop a

procedure. We're developing codes now. But I can

A}

think -

JUbGE BARATTA: Is the proceduré that you
two were using, is that a written @roceduré that tells
them to locate'tﬁe lowest point and scan arqund it.
T§ ensure reprdducibility for differenﬁ people who do
the measurements in different bays.

MR. McALLISTER: Okay, thatl type of
direction comes out of a specifidation; It would
direct us where to take the readings. I’'m not aware

of that, what was done in '92, but it's my expert

~opinion that when we go out to take a fitness reading,

looking for‘é minimum is the objective.

JUDGE BARATTA: So you don'’t have a written
procedure that tells them to do that?

MR. McALLISTER: We do for the readings we

take now, yes.
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JUDGE BARATTA: But you’re not sure that
they had in '92°?

MR. McALLISTER: I'm not aware.

MR. ABRAMSON: Was there a QA procedure
that covered those, do you think?

MR. McALLISTER: I don’t know if it’s in

" that TDR given direction. I do not know that.

MR. WEBSTER: Ié it clear from the record

‘that 2006, did they have a written procedure or not?

JUDGE BARATTA: The answer that I heard -
would you repeat it please, Mr. McAllister?

MR. McALLISTER: Yes, we had written
specifications and procedures.

MS. YOUNG: Judge Baratta, did you'want.to
hear from the staff on that point?

JUDGE BARATTA: Yes, if you ha&e something
to add, please.

MS. YOUNG: I don't. Mr. O'Hara.

MR. O'HARA: Judge, Tim Q’Hara, Inspector.
I observed all the inspections that were done in the
fall outage of 2006. And there were written
procedures, and there was a specification for the
supervisors to use. And it was followed in all cases
that I observed. And I reviewed all the data sheets,

and everything was reported on the data sheets, as it
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was ‘directed, and everything was analyzed in
accordance with theif procedures.

So we were satisfied that the 2006
inspeétion was done and documented properly. We
didn’t\obéerve 1992 so we don't know..

DR. HAUSLER: Judge Baratta, coula I -1
perhaps something to the comparison to the '92 and the
2006 data. We have done én extensive statistical

analysis, in fact an analysis of variance, because we

wanted'to find out if there was in fact a bias betweeh

the two sets of data. And we found that there is a

very small bias. 1In the first instance we did not
include the 2006 data thét were nét found,lwere not
repeatea, and the bias was not statistically
significant.

In the second instance we included those
data but we aiso showed on the contours, and we found
that the bias was perhaps significant at barely 95
percent. The bias .was very small. It was less than
20 mils. And T would say that I am personally quite
satisfied.that within statistical accufacy ﬁhe data
genérated in ‘92 are exactly the same as the data
generated in 2006.

If there was a bias it might haveAbeen

very slight and due to instrumentation. But there is
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no real significance to that.

JUDGE BARATTA: in.your contour plots, what
déta did you use? Wés it jusﬁ the external data? The
internal data? Or a coﬁbination of the two?

DR. HAUSLER: Wéll, we used thelexternal
data, for the reason that we really did not have the
elevation of the internal grids. We had it in one
instance, and that was bay 17 where we did a
comparisoﬁ between the ﬁrench data, the external data,
and the grid data. We did have - or we thought we had
the elevation of the grid.

Oﬁherwiée we did not have ac;urate data or
accurate eleyations of the grid with respect to the
referénce.point for the external coordinates.

JUDGE BARATTA: For the  internal
cdordinates, you mean?

DR. HAUSLER: The internal grades were at
the elevation of reduced curve, which I think was 11

feet. So they were always - they were there. But we

did not have the relationship between the location of

the internal grid, and the reference point that was

used to fix the coordinates for the external data.
JUDGE BARATTA: So you felt you could not
relate the internal Jlocations 'to the external

locations. - So you chose to use just the external
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- locations?

DR. HAUSLER: That;s correct. We playéd
around once with doing contours for the internal
grids, but we didn’t feel like there was too ﬁerribly
much . information gained from that, because AmerGen
already identified those measurements for the internal
grids were, there was in fact a stratification so to
speak, of wall thickness in terms of the elevation.
That was already known, there was no really any value-

"JUDGE BAkATTA: Your purpose in using ‘the
external were to try ‘to determine if there was.
additional information you could obtain relative to
the stratification in areas that are contour, the

thinned areas. . Is that what you were trying to get

at?

DR. HAUSLER: Well, thére-were a number of
reasons why we did thaﬁ; One‘reason was to idéntify
bathtub ring. Where is that? What shape does it
have? What can we learn from that?

And you know, we often do things that you

don’t know why you’re doing them, and something comes

- out of it that’s perhaps important. And what 'I.

thought came out of the contours for the external

measurement is the fact that while we talk about the

sand bed, and we talk about the elevation of the sand
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bed, we all think that’s nice, it’s a nice layer of
éand'in there that is horizontal andrall that sort of
thing, and of course it’s not.

And the bathtub fing in some areas, you
kndw, was in fact horizontal; has to be observed. But
as the coﬁtour plots show, it is not tﬁat way in all
of the‘bays° You have perhaps in pockets, like in
bay, What was that, 13, you havé made pockets of

corrosion down near the bottom of the sand bed. That

" 'may have to do with how uniform is the sand, what is

thevstructure of the sand, dqes it have air pockets in
it, that sort of thing. We felt like maybe you knowl
we .could do some thinking about the corrosion
mechanism, using fhat information.

But so that’s another result that came out

of this work, but I cannot say that we actually aimed

at that. It’s just the result that dropped out.

MR. WEBSTER: Can I ask, Dr. Hausler, if
the internal grids you thought were fully
representative of the full dry well in each bay?

DR. HAUSLER: Yes indeed. Of course you
know that’s the othef - that’s the other question. We

wanted to find out if in fact AmerGen’s insistence and

‘assurance that wusing internal grids for future

monitoring will tell us what is going to happen in the
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future. We didn’f think that Ehe internal grid
really was representative of what happened at lower -
elevations in the sand bed.

But as Judge Abramson‘already pointed out
I think, that particular guestion has bécome
meaningful, because of the need to focus onb the
corrosion that now happens where the water is rather
than where the bathroom - béthtub'ring was previously.

JUDGE BARATTA: And the only measuremehts
that we have there - no; there are internal
measﬁrements down 1ow -

DR. HAUSLER: In the trenches.

JﬁDGE BARATTA: In the trenches, yes.

DR. HAUSLEﬁ: Right. But one day where
there was a trench it was really not very corrosive.

JUDGE BARATTA: Right, at bay 5, I think.

DR. HAUSLER: Bay 5, those, that I don’t

contribute a great deal to, our understanding of

correosion. And then bay 17 you know is the other

trench where we do have data of this kind. And they
of course ére.now on the record now being plotted.
JUDGE BARATTA: What bothers me about using
just strictly the external data is that there is no
doubt that the surface of dry wall on the outside

looks like a golf ball, and has hills and valleys on

~
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it. And while you’re looking at these areas that have
been ground and such may provide an indication of
corrosion from one time to another,'it's not clear to
me.that they are fully representative of what the
actual thickness is. It gives you minimum ﬁhickness,
But it doesn’t tell you much about the extent of that.
And because of the number of points that you have
doing the contour plots it seems to me thee is too
much uncertainty there because you just don’t have
enough data to be able Eo reliable estimate that.
DR. HAUSLER: Yes7 sir/ I wholeheartedly
agree with you. It is one of the difficulties that we
are coﬁfronted with here, and you are tryihg to find
out or trying to determine whether the corroded areas
still need acceptance criteria or not, because the
relative paucity of data —‘that’s what I used to call
it earlier. But for the internal grids we have the
same’ diiemma in»the sense  that the inferim grids

represent a very small area of the total bay. And

‘you've got there 49 points, it’s still a small area.

The average may be fairly accurate because we have 49

~data points, but that doesn’t really help us in

projecting what thé corrosion might be away from the
grids.

Now I understand that the difficulty was
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that the interim grids had to be placed where they
were placed because that’s where there was a cut out
in the curve, that’'s where you could‘accéss corroded
spots in the sand bayav But that doesn’t - you just
don’t get past this difficulty of the data set that
doesn’t réally allow us tec, at least in my opinion,
project what the rest of the area space looks like.

MR. WEBSTER: Can I just also ask if Dr.
Hausler wants to alsoc have a iook at the visual - the

reports of the visual inspections from the past just

to supplement that answer?

JUDGE BARATTA: I think we’ll get to that
when we‘do the epoxy coating we’ll be talking about
some of the wvisual inspections and such.

MR. WEBSTER: Yeah, I was thinking about

the ones that were done before the epoxy coating was

put on.

CHAIRMAN HAWKENS: Dr. Hausler wants to

discuss them, you say?

MR. WEBSTER: I would like to ask him if he
would like to discuss them.

DR. HAUSLER: Well, it has been said time
and again that the UT, the 1locations for UT
measurements have been selected wvisually as the

thinnest areas, thinnest remaining areas.
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I did have a problem how one can select a

‘thin area by looking at the surfacet particularly in

this confined area. So I'personally don’t believe
that we can use the argument that has been put forth,

namely, we have selected the thinnest areas, and

therefore, the rest of the bay must be thicker than

the areas that we have UTED.

And so what I'm saying is, you look at the
surface that’s cofroded and you decide that well, here
is the thinnest spot5 How can you do that? You
cénnot do that .unless you agtually measure the
thickness. You cannot determine just on the surface.

And the way I would explain this is that
you caﬂ.have the surface that is very little cofroded

but has some deep pits in it, and- so it does look

- corroded, but the recess of the surface is very small.

Similérly, you could have actually quite big general

- corrosion, but you have no pitting. So where is the

thinnest spot? How do you deCide Where the thinnest
spoﬁ is in that situation?

I'd like to perhaps remind the audience
that we have reports from Hamilton to the effect that
- from Hamiiton Consultants to the effect that
corrosion was uniform corrosion. So we do know of

course from the interpretation of the data that there
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wag no uniform corrosion, that in fact there was quite
a bit of localized corrosion.

And what we don’t gquite know is whether

this localized corrosion extended over one inch, two

-

inch, three inch, four inch. We don’t quite know
that .

The inspector who looked at the situation,
he said in general except in bay 13 the thin spots are
not readily apparent. ﬁell,_I,would agree with that.

MR; ABRAMSON : Okay, we'’ve got your péint,
Dr. Hausler. Let’s not flog this horse anymore. if
you have something td add that’s new, or that we

haven’'t seen in written testimony, tell us. But

‘remember the purpose is not for anybody here to get on

a soapbox. Wevwant to hear new stuff, and want to ask
you guestions.

So I undérstand that Mr. Webster asked you
td go there, and you’ye gone. Do you have anything -

DR. HAUSLER: I apologize, Judge. Oﬁe
should never let me get started. .

MR. ABRAMSON: Let me rest this'part of the
proceeding back to what we are about. This panel is
suppdsed to deal with available margin. And I've
heard a nice academic esoteric discussion of the

uncertainty in all this data, and the paucity of data,
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and how it has - may lack statistical -significance.
But in the end, in thevénd, this agency
had to look at the data that it had and try to decide
whether the measurements indicated that it was or was

not in compliance with the current licensing basis, so

it compared that, and the applicant compared the data

it had to both the uniform degradation test and the
localized degradation test;

What would you have us take away from all
that you’ve been saying for the last two hours. What
do you ﬁhink.this data tells anybody about the current
state of the liner. Because without information about
the current state of the liner, we can>tAdeterminé how
much margiﬁ there is.

So can you summarize for all this,nide
academic discussion in two minutes? I’11 give you two
and a half.

DR. HAUSLER: I‘11 try to do it in a
sentence. I think due to vthe uncertainty the
detericoration of the shelf is very likely. There is
a high 1likelihood that it is below acceptance
criteria.

MR. ABRAMSON: Currently?

DR. HAUSLER: éurrently.

MR. ABRAMSON: And that’s because you
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believe that the data is uncertain and you would take
a conservative view of which way that/UncéEtainty
works?

DR. ﬁAUSLER: That’s part of it, yes. The
other paft is that.I think I have demonstrated that
the contour plots are not fantasy of any sort, but in
fact real correlations based on the actual data that
had been supported. )

MR; ABRAMSON: I'm worry, let me interrupt. |
We looked at the contour plQEs, and we undersgand I
think what you.a;e‘postulating frpm that.

But are you saying that those contour
plots, without extrapolation beyond the data itself,
but -just the conﬁour plots of the existing data,
without extrapolating beyond the béundarieé of the
data, those éontoured plots demonstrate that there is
no margin, that this liner currently f£ills the current
licensing baéis?

Let him answer the‘question, counselor.

MR. WEBSTER: Judge, I think 'I’'ve said

though repeatedly before he answers the question that .

he doesn’t réally understand -what the current

licensing basis is. He said in testimony that he
, .

would like to see a good statement of the. current

licensing basis.
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DR. HAUSLER: I don’t think we actually

needs that. .Becaﬁsé AmerGen has stated themselves in
print that if the contour plots are correct the safety

factor is below two. It is 1.9. And I think we take

‘that statemenf, we all know that we have.,a problem.

MR. ABRAMSON: That's not the quesgtion I'm
asking though. I’'m asking, are you telling me that
the daﬁa as you see it and;as/you interpret it, tells
you that the liner in its current condition. fails
either the general degradation criteria or the local
degradation criteria. And if it fails one, which one
do you think it fails? If it fails both,\tell me it
fails both? |

DR. HAUSLER: Sir, it doesn’t fail the
general. It doesn’'t féil-the general criterion. It
fails the localized criterion. I believe it also
fails, at ieast in one point, comes very close to
failing, the pressure criterion as well.

MR. ABRAMSON: So to me it’s quite clear
that those are questions about whether it meets.the
current'licensing basis or not. And I don’t see how
we can - certainly we can’t deal with that gquestion
now, gut it is a fundamental question for whether or

not there is.available margin to deal with in the

future.
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JUDGE BARATTA: Well, it would seem to be
a guestion that if there isn’t available margin, then
we'’d have to dréw certain conclusions relative to the
license agreement. Is that what yéu’re séying out of
curiosity, because I'm confused now.

MR. ABRAMSON: I don’t see that there is
any room for confusion in what I said. .If there is no
available margin, then there is nothiﬁg left to

degrade for future license. And what that would tell

us is, there has to be no corrosicon in the future. It

~doesn’t say you can’'t relicense it. It says under

those circumstances you couldn’t have 'any future
corrosion.

However, saying that the safety margin is
less than 2.0 dogs not tell me there is no avéilable
margin, and I think we heard from the staff that that
is not their-view of it either.

But the question is, maybe let me come

back to this one more time, Dr. Hausler, does the data

tell you that there are areas of this shell where

there are eroded troughs which have a one square foot

- area eroded to or below .536 mils? Does the data

‘tell you that?

DR. HAUSLER: No. But I'm not sure that'’s

the criterion either.
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MR. ABRAMSON: That'’s not what I asked you

though.. :I just asked you what the data tells yéu.
And it’s up to us to figure out whether the data
decides that there is ‘available margin or not, and we

have criteria to deal with, and I understand Mr.

Webster's challenge to what that criteria means, and

that may bevsomething we all unfortunately have to
come to grips with.

MSG'YOUNG: The récofd.should.réflect again
that Mr. Webster whispered to Dr. Hauslér before he
gave his last answer.

DR. HAUSLER: No, he did not.

'CHAIRMAN HAWKENS: Thank you.

DR. HAUSLER: Honestly, he did not. I was
totally focused on you, paying you attenéion,

MR. ABRAMSON: I am satisfied with your
answer, thank you, Dr. Hausler.

CHAIRMAN- HAWKENS: Does AmerGen and the
staff have enough energy to go for about 20 more
minutes to ask some questions on this point? I don't
believe we will completely exhaust all the questions
on this topic,,although we may. But if we don't,
we’ll be able to finish them up then very quickly
tomorrow.

MR. FP: We are prepared to continue, Your
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Honor.

CHAIRMAN HAWKENS: All right, two points.

I heard Dr. Hausler was saying - I'11
start off referring this>questioh to AmerGen - there
is concern whether the iﬁterna} neésurements,-the
grids taken,'are really on a large enocugh scale toc be
representative of - for determining whether it exceeds
the genéral buckling corrosion, aithough I think he
concedes that he does not believe that is exceeded,
but he is concerned that the localized buckling
criteria is exceeded.

And I want to hear your views on whether

in fact the scope of internal grids are sufficient.

Second he said that in his _view the

external points were not unduly biased then, and I

want to hear your response to thét.

MR. TAMBURRO: Yeé, the first question,
would you repeat it so I can unde:stand it completely.

CHAIRMAN HAWKENS: He was saying in his
judgment you just don’‘t know how far the corrosion
goes based on the internal measurements. AmerGen, I
understand, has reached a different conclusion. Why
is that?

MR. TAMBURRO: We'’'ve reached a différent

conclusion because of the work we did up front early
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in discovering this degradation. .In the mid-'80s we
performed extensiVé UT inspections from the inside
before we could get access to the sand. And we
performed over 1,000 UT readings of the accessible
areas, and hoﬁed in on these gria areas.

So it’'s not like we picked theseAgrid
areas at random. We did some Homework, and went in
and investigated where the thin areaé.wereu We came
up with representatives grids what some corrosion -
one grid in each bay. . Those bays we have since
tracked, énd since inspected on a periodic basis.

Did that answer your question, sir?

CHAIRMAN’HAWKENS: I believe it does. Does
anyone from AmerGen want to supplement that or add
anything to it? Or does anybody from the NRC staff?

MR. FP: I think the other point to make is

‘that before that investigation was done in the 1980s,

before the sand ring was removed, that Mr. TamburroA
\
said was extensiVely 360 dégrees around in elevation,
that then they also excavated through trenches, and
determined that Ehe worst corrosioﬁ was occurring in
the upper parts of the sand bed ring. And then later
after the sand was removed, and readings had been

taken and visual observations on the outside, and you

see on some of.the maps that have shown where the bias
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pointé were from the external, they were in the
bathtub ring, ﬂot in the lower region.

So all of the data aligns that the worse
corrosion Was in the upper pért of the sand bed
region, which éligns with those internal grids.

MR. POLONSKY: If the Board is interested
ih the mechanism of why that might be the casé, panel
six I think can address that issue.

CHAIRMAN HAWKENS: Does the NRC staff have
anything to add to that?

MS. YOUNG: I believe the answer is no.

CHAIRMAN’HAWKENS: Thé answer is no. Well,
AmerGen; then if you could answer the second question.
I believe Dr. Hausler was saying it’s difficult to
observe visually what the low points are for taking
exﬁernal reédings, éo_therefore the extérﬁai readings
may not in fact be biased thin.

MR. POLONSKY: Your'Honor, I thought we
have provided the testimony for that previbusly, But
I guess Mr. Tamburro could walk Fhrough it again if
you would like.

CHAIRMAN HAWKENS: Just summarize it for
me .

‘MR. TAMBQRRO:.Again, the repofts geherated

by the people'who were there step us through the
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procedure which they take. They went into the

drywall. .They cleaned it off. "They removed the

s

corrosion byproducts. They identified six to 12 areas
in each bay which were the‘thinneSt. Then they went
and ground a good majority of thbse aieas even thinner
SO tﬁat they could get proper UT measurements. That
report was authored by the entire project team, and I
have no reason to believe that it’s not true.

CHAIRMAN HAWKENS: And your response to an
assertion that it’'s difficult to wvisually determine
what afea is actually thin would be what?

MR. TAMBURRO: I was in bay 13, bay 1, and
another bay; which I don’t recali having seen the
surface, I could point'out six to 12 of the thinnest
locations. .

MR. FP: Your Honor, I'd also point out
that in all fairness there is nothing 'in our
assertions’ that say that the engineers and the
technicians in there absolutely identified the
thinnest locations. But the thinner locations, and
selected enough of them biased thin that they were
representative of the thinnest locations.

: éut there is no guarantee that they
absoiutely found the thinnest. But‘we’Ve got a lot of

data that shows that the ones they did were
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representatives.of those thin areas.

And then after you grind them, you lose
maybe as much as 100 mils additional thickness that
takes away frém what you’re measuring.

" MR. WEBSTER: Objection.on the 100 mils; no
foundation. / ’

CHAIRMAN HAWKENS: Would you 1like to
provide a f&undation for that, please? |

MR. FP: I have‘seen some data, and I can’t
quote the exact'number,

MR. WEBSTER: Objection.

MR. FP: If you could help me -

MR. POLONSKY: Mr. Polaski, pleaée answer
the question first. |

MR. FPQ Wherever'the areas Were prepared,

and in at least one bay, micrometer readings were

taken in those areas to the depth of that prepared

surface area versus the surface that had not been

prepared, and determined thdée numbers. And I believel
Mr. Tamburré is going to be able to find those in the
24 Calc.

MR. TAMBURRO: Yes, in.the 24 Calc we have
for the 1992 e%ternal points that were less than 636

they performed a series of micrometer readings where

they inserted a micrometer within the depression and.
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measured that insertion relative to the areas around
that. A micrometer is basically a straight edge. £t
has a little pin that goes through.

MR. FP: It was a depth micrometer.

MR. TAMBURRO: Depth micrometer. In

approximately 20 locations they measured those depths,

and most of them were in the .1 to .2 range at 100 to

200 mil range. Those measurements are in the 24 Calc

for each bay, and if you want I can cite to you the
pages.

CHAIRMAN HAWKENS: That’s fine, thank you.
The objection is overruled. |

~MS. BATY: Your Honor, can you say which

version you were using, AmerGen Exhibit 16, clarify
excuse me.

MR. TAMBURRO: AmerGen Exhibit 16.

MR. ABRAMSON: I would like to just haVe

one follow up question for Dr.‘Hausler.

Dr. Hauslér you jﬁst noted earlier that we
should be concerned about what’s going on at the
bottom of the sand bed region'néw. |

Does any of the data that you looked at
give you any insight into the curreﬁt remaining,wa11
thickness at the bottom of the sand bed region? Your

bathtub ring and all the areas of serious degradation
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seems to me were. well above the bottpﬁ. Is that
accurate?

DR. HAUSLER: Not - a few exceptions.

MR. ABRAMSON: Would:you.usé the microphone
please, so we canvget it in the record. )

DR. HAUSLER: Ronnie Hausler.: Theré are a
few exceptioné, and I'm not sure whether it’s oﬁly
one.' But vyes we have actually observed some rather
deep corrosion at the bottom of the sand bed, near the
bottom'of.the sand bed. I think we looked at one of
them in either bay 1 or -

MR. ABRAMSON: ' And your contour plots

however that we were looking at, most of those

seriously degraded areas were quite a ways off the

"floor; is that right, the brown areas and red areas in

the various contour plots were pretty far above the

floorx?

DR. HAUSLER: Yes, sir, that is quite
correct. However, as I just péinted‘out, there are
some brown spots.

MR. ABRAMSON: Yes, i understand. .And.wﬁén
you looked at that data did any of it gdvise you of
the surface area_degradation, how much surfacelarea
was degraded? Or did any of it extend to a square

foot down anywhere near 536 mils?
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.D?.‘“HAUspER: Sir, ifv you have one
measurement, say, of 650 mils'residual surface area,
and youAhave additional measurements like a foot or

two foot away from that, all you will see is a very

small area that is -

MR. ABRAMSON: Tbree points, I understand,
okay. Thank you.

CHAIRMAN HAWKENS: We are going to take a
recess and resume tomorrow at 9:00 o’clock.

I believe that we will probably have ﬁheA

witnesses on this panel sit for a little bit longer

‘tomorrow mofning, and we will finish that up, because

I believe that we do have a few more questions on this
topic.

MR. POLONSKY; Your Honor?

CHAIRMAN HAWKENS: Yes. .

MR. POLONSKY: AmerGen would certainly be
willing to start earlier than 9:00 o’clock if the
parties and the Board would agree.

CHAIRMAN HAWKENS: NRC ‘staff is always
agreeable. |

We were wondering if you’d be able and Dr.
Hausler would be able to arrive at 8:00 o’clock
tomorrow?

MR. WEBSTER: The question is what time
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will we finish, Judge. Because I think if make it too
long Qf a day, there is a danger that we are going to
start this at the end of the day?

CHAIRMAN HAWKENS: We are going to be fresh
in the morning. We’re going to have to determine when
we finish tomofrow.

MR. WEBSTER: I guess I'm saying if we have
an eight-hour timeklimit for testifying, then_We'd be

willing to start at 8:00.

CHAIRMAN HAWKENS : I think that's
reasonable. I’m not going to provide any assurances
now. But believe me, I'm fully on board with that

'goal and perhaps even less.

MR. ABRAMSON: Let me just speak for
myself, and I known I.don't speak.for my colleagues
here. But if we can finish ﬁomorrow, we should finiéh
tomorrow. ]

MR. WEBSTER: I agree. I fully coﬁcur,
Judge, it’d be very nice to finish tomorrow. But we
need to make sure_thé quality of the testimony is also
good. |

CHAIRMAN HAWKENS: That’s paramount in ouf
mind as well.

Tomorrow morning we will reconvene at 8:00

o’'clock, at quarter till 8:00. To the extent that any

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16
17

18

19

20
21
22
23
24

.25

609

‘party has additional guestions on the topics we have

covered thus far, principally linked to the line of

.questioning that was asked today, please provide them

to Ms. Wolfe. Any questions on that? If yoﬁ could
provide four copies to her, we’d_be grateful.

Are theré any questions?

MS. BATY: One question about the questions
they submit, will ghey need to be typed?

CHATRMAN HAWKENS: Mr. Webster, any further
questions, anything?

MR. WEBSTER: No, sir.

CHAIRMAN HAWKENS: Mr., Silverman, any
questions, anything else?

MR. SILVERMAN: No, Your Honor, not at this
time.

CHAIRMAN HAWKENS: Thank you. We are in

recess.

(Whereupon, the proceedings went off the

record at 6:33 p.m.)
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