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UNI TED STATES OF AMERI CA
NUCLEAR REGULATORY COWM SSI ON
+ 4+ + + +
ADVI SORY COMM TTEE ON REACTOR SAFEGUARDS ( ACRS)
SUBCOW TTEE ON PLANT LI CENSE RENEWAL
OYSTER CREEK GENERATI NG STATI ON
+ 4+ + + +
THURSDAY,
JANUARY 18, 2007
+ 4+ + + +
The neeting was convened i n Room T- 2B3 of
Two White Flint North, 11545 Rockville PiKke,
Rockville, Maryland, at 8:30 a.m, DR OITO L.
MAYNARD, Chairman, presiding.

VEMBERS PRESENT:

OITO L. MAYNARD

, Chai rman
GRAHAM B. WALLI S, Vi ce-Chairnman
W LLI AM J. SHACK, ACRS Menber
MARI O V. BONACA, ACRS Menber
DANA A. PONERS, ACRS Memnber
JOHN D. SI EBER, ACRS Menber
SAI D ABDEL- KHALI K, ACRS Menber

J. SAM ARM JO, ACRS Menber
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P-ROGCEEDI-NGS
(8:33 a.m)

OPENI NG REMARKS

CHAI RVAN MAYNARD: This nmeeting will now
come to order. This is a neeting of the Plant License
Renewal Subconmmittee. | am Oto Maynard, Chairman of
t he Pl ant License Renewal Subconmmittee for the Oyster
Creek license renewal application.

ACRS nenbers in attendance are Jack
Si eber, Said Abdel -Khalik, Sam Armjo, Dana Powers,
G ahamWllis, Bill Shack, and Mari o Bonaca. M chael
Junge of the ACRS staff is the designated federal
official for this neeting. He is to ny right.

The purpose is this neeting is to review
the license renewal application for the Oyster Creek
generating station, the draft safety eval uati on report
and associ ated docunents with focus on questions that
were raised during the Cctober 3rd, 2006 License
Renewal Subconmittee neeting.

Ve wil | hear present ati ons from
representatives of the Ofice of Nuclear Reactor
Regul ation, Region | office, and AmerGen Energy
Conmpany. The subcommittee will gather information,
anal yze relevant issues and facts, and formulate

proposed positions and actions as appropriate for
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deli beration by the full Conmttee.

The rules for participation in today's
neeti ng were announced as part of the notice for this
neeti ng previously published in the Federal Register
on January 25th, 2006. That's 71 FR 4177.

W have received requests for tinme to nake
oral statements from Paul Gunter  of Nucl ear
| nf ormati on Resource Service and fromRi chard Wbst er
of the Rutgers Environnmental Law Cdinic. These
statenents will be <considered as part of the
Commttee's information-gathering process. W have
provided tinme on today's agenda for these ora
st at enent s.

Commrents should be Iinmted to the issues
associated with the Oyster Creek generating station
Iicense renewal application or draft safety eval uation
report with focus on questions that were rai sed during
the October 3rd, 2006 License Renewal Subconmttee
neet i ng.

We have received no witten conments from
nmenbers of the public regarding today's neeting. |
will say that we did receive information from M.
Webster in response to some questions that were at the
| ast nmeeting and al so copi es of sone of their proposed

presentation material.
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A transcript of the neeting is being kept
and will be nade available as stated in the Federal
Regi ster notice. Therefore, we request that
participants in this neeting use the mcrophones
| ocat ed throughout the neeting room when addressing
the Subcommittee. Participants should first identify
t hensel ves and speak with sufficient clarity and
vol une so that they can be readily heard.

It's going to be inportant to followthe
agenda today. | amsure we will deviate sonme, but we
do have i nportant presentations fromthe |license, from
the NRC staff, and from nmenbers of the public. So |
will be watching the time. And we all need to be
payi ng attention to that, nake sure we do focus on the
right areas to get the right issues addressed in
t oday's neeti ng.

| will now proceed with the neeting. And
| call on Ms. Louise Lund of the O fice of Nuclear
React or Regul ation to begin.

M5. LUND: Well, thank you.

STAFFE | NTRODUCT] ON

M5. LUND: And good norning. M/ nane is
Loui se Lund. | amthe Branch Chief of License Renewal
Branch A in the Division of License Renewal. Beside

me is Dr. P. T. Kuo, our Acting Director for the
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Di vi si on of License Renewal .

The staff has continued their review of
the Oyster Creek generating station l|icense renewal
appl i cation, which was submtted in July of 2005. M.
Donnie Ashley, here to ny right, is the project
manager for this review He will lead the staff's
presentation in the afternoon.

I n addi tion, we have several NRC nenbers
from Region | to discuss inspections that were held
| ast Cctober at Oyster Creek. W al so have severa
menbers of the NRC technical staff in the audience to
provide additional information and answer your
guesti ons.

As Dr. Maynard said at the last neeting in
Cct ober | ast year, the ACRS Subcommi ttee had a nunber
of questions. As a result of the neeting, the
Commi ttee request ed addi ti onal i nformation,
specifically about the drywell shell, from the
appl i cant, whi ch they provi ded and i ncl uded hi stori cal
information and data as well as the results of the
i nspections that were held in Cctober of 2006.

Amer Gen has put together a conprehensive
presentation to address the questions put forward by
the Conmittee. |In addition, the NRC staff provided a

draft and final report of the analysis of a drywell
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shell performed at Sandia to support the staff's
review. W have representatives of Sandia here to
answer any questions you nay about their work.

Using insights fromthis work, the staff
i ssued an update to the safety eval uati on i n Decenber,
which we provided to the Cormittee. You will be
heari ng about this information in nore detail during
the neeting today. |In addition, you will be hearing
fromthe regional inspectors that were present during
t he i nspections i n Cct ober 2006 and t heir observati ons
of AmerGen's inspections.

Wth that, | would like to turn this
presentation over to Mke Gl lagher, who is the Vice
Presi dent of Exelon's |icense renewal group, to begin
the applicant's presentation.

AMERGEN - OYSTER CREEK PRESENTATI ON

MR. GALLAGHER: Good norning. M/ nane is
M ke Gallagher. And I'm Vice President of License
Renewal Projects for AmerGen and Exelon. Also with ne
here from our nmanagenent teamis Tim Rausch -- he's
our Site Vice President at Oyster Creek -- and Rich
Lopriore. He's our Senior Vice President for
M d-Atlantic Operations.

On Cctober 3rd, we last nmet and made a

sumary  presentation on  our license renewal
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application, includingthe drywell corrosionissue, at
Oyster Creek.

The f eedback that we recei ved fromyou was
that our presentation fell short of your expectations
because it did not provide a sufficient |evel of
detail on the drywell corrosion issue.

| acknowl edge the shortcom ng. And we
have taken action to provide you the information
necessary for your review. And in response to the
guestions from the last neeting, for instance, you
told us you wanted to see nore details about the
drywel | shell corrosion, including source docunents
and data that we previously shared with the NRC staff.
You also told us that you would like to see pictures
of the drywell shell in the sand bed regi on before and
after the repair.

On Decenber 8th, we provided you with a
package of information in preparation for our neeting
today and in response to your request. This
i nformati on package contai ned several white papers on
key areas of drywell corrosion issue as well as the
key source and reference docunents.

W were also able to include inspection
information from our refueling outage, which was

conpleted since we last net. This refueling outage
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i nspection informati on denonstrates that the drywell
shell continues to neet code safety margins and is
projected to do so through the period of extended
oper ati on.

In addition, we put together this
presentation to ensure that we clearly communi cat e our
conclusions and the detailed information upon which
our concl usions are based.

There are two handouts for you today. The
first is the presentation. That's the thicker
handout. This is the presentation that we will be
going over today. And the second is |abeled
"Reference Material." There are pictures. There are
data graphs. And there is an integrated data sheet in
there. And so we will be referring to sone of that
t oday.

CHAI RVAN MAYNARD: It will be inportant
that we focus on the key areas. There's a |ot of
material, and that is very hel pful. But we're not
going to be able to spend a lot of time on every slide
in here.

MR. GALLAGHER: That's correct, Dr.
Maynard. That's why we broke it up into the reference
material. |f nenbers have questions on sone specific

things, we can go into that. W only have sone
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exanples in the presentation. Okay?

Okay. W also included pictures of the
drywel |l shell in the sand bed region before and after
the repair. And we have al so included the key data we
wi | | be di scussing throughout the presentation today.
W have experts here with us today to assist in our
presentation and answer any questions you nay have.

The purpose of this presentation is to
conmuni cat e how we arrived at our overal |l concl usi ons,
whi ch are the corrective actions to mtigate drywell
shel | corrosion have been effective. Drywell shel
corrosion has been arrested i n the sand bed regi on and
continues to be very low in the upper drywell
el evations. Service |life of the drywell shell extends
beyond 2029 with margin. The corrosion on the
enbedded portion of the drywell shell is not
significant due to environment of enbedded steel and
concrete. The drywell shell neets code safety
mar gi ns. And we have an effective agi ng managenent
programto ensure continued safe operation of Oyster
Cr eek.

The way our presentation is organized
t oday, we do have sone up-front background i nformati on
on the configuration and the cause and corrective

actions. The first main section is the GE anal ysis,
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which we will be getting into. So if we could get
t hrough t he background i nformati on, | woul d suggest we
get through that quickly so we can get to the neat of
the presentation, but we can get into any |evel of
detail you want to get in.

CHAI RVAN  MAYNARD: | understand the
background. Basically we're going to focus on the
wat er - -

MR. GALLAGHER: The wat er | eakage pat h.

CHAI RVAN MAYNARD:  Yes.

MR. GALLAGHER: Yes. And so when we go
t hrough the configuration, we have a nodel here.
W'l go through the water | eakage path.

CHAI RVAN MAYNARD: Yes. So we don't need
to go through the background of everything we have
gone through before. But | do think it inmportant to
go over the water path.

MR GALLAGHER: That's correct. So I'l]|
turn it over now to Fred Polaski, who will |ead us
t hrough t hat background i nformation.

MR. POLASKI: Thank you, M ke.

As MKke said, I'"'mFred Polaski. [|I'm
Exel on's License Renewal Manager. | would like to
i ntroduce today's presenters. At the front table with

me tomnmy left is M. John O Rourke. John is a nenber
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of the Oyster Creek |icense renewal teamand fornerly
was the Assistant Engineering Director at Oyster
Cr eek.

To my right is M. Ahned Quaou, who is a
civil engineer on the Oyster Creek license renewal
t eam

To Ahned's right is Howe Ray. He's a
nmechani cal / structural design branch manager at Oyster
Cr eek.

And to his right is Pete Tanburro, a
nmenber of the Oyster Creek Engi neering Departnment, who
has been involved with the drywell corrosion issue
since 1988.

O her presenters today wll be Dr.
Har di yal Mehta of General Electric; M. Barry Gordon,
Structural Integrity Associates; M. Jon Cavallo of
Corrosion Consultants and Laboratories.

Slide 3. This is our agenda for today.
We're going to focus on the corrosion of the drywell
shell at Oyster Creek. Mke said first we'll do a
bri ef overview of the physical configuration and the
| eak path. And then we will discuss the drywell
t hi ckness anal ysis conditions in the sand bed region;
enbedded portions of the drywell shell; and, lastly,

t he upper shell.
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If we go on to slide 5, thisis a
cross-section of the reactor building at Oyster Creek.
In the middle is the reactor vessel shown in green
with the recircul ation piping and punps. Surroundi ng
that, the red is the drywell shell. This is shown in
the refueling condition.

So the reactor head and the drywell head
are renoved. The reactor cavity is depicted as being
filled with water in the blue cross-hatch. And
surrounding the drywell is concrete shielding as part
of the reactor building.

VI CE- CHAI RVAN WALLIS: In this
configuration is the pressure of two psi around the
drywell? |Is that right?

MR POLASKI: There is no --

VI CE- CHAI RVAN WALLI S: \Where's the two?
Isn't the refueling where you have two psi around the
drywel | ?

MR. PCOLASKI: In the analysis that was
performed by General Electric, they assune two pounds
on the outside of the drywell.

VI CE- CHAI RVAN WALLIS: | wondered where
t hat came from and how accurate it was.

MR. POLASKI: Well, we're going to --

VI CE- CHAl RVAN WALLIS: Are you going to
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get into that |ater on?

MR. POLASKI: W'Il be getting into that

in --

MR GALLAGHER: Dr. VWallis, that's an
input to the analysis. |It's fromthe standard revi ew
pl an.

VI CE- CHAIl RVAN WALLIS: How realistic is
it?

MR GALLAGHER: It's not because the --
you know, the equi pnent hatches are open during an
outage. So there is no --

VI CE- CHAl RVAN WALLIS: Are you going to
explain that later, are you?

MR GALLAGHER: Yes. \When we tal k about
the GE analysis, we'll have that.

VI CE- CHAl RVAN WALLIS: Al right.

A, DRYWELL SHELL CORROSI ON OVERVI EW

MR POLASKI: So our next three slides are
going to show details of the condition up here in the
liner and reactor cavity, detail around a | eakage
path, around a bellows seal. And then we'll |ook at
t he sand bed.

G to slide 6. Al right. This is a
detail of the reactor cavity liner. The cross-hatch

link here is the one-eighth thick stainless steel
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liner for the reactor cavity that's constructed with
eighth-inch thick stainless steel plates that are
wel ded together in place during construction. And
then there's concrete behind it. The plates are
actually put in place first. And then the concrete is
poured. And the plates are part of the formfor
pouring the concrete.

The bl ue depicts the | eakage. The | eakage
occurs through nunmerous very snmall cracks in this
[iner in the weld.

VI CE- CHAI RVAN WALLIS: It's detail B

MR. POLASKI: Cause of the welds are the
cracks, the stresses fromwel ding, and fatigue on the
pl ates. The water |eaks through numerous very snall
cracks through the plate down between the plate and
the concrete and then down into this bellows area.

Can we go to slide 7?2 This is the detail.
Here is the refueling bellows seal. Concrete is out
in this area. Below the seal is a concrete |eakage
col l ection trough, which is designed to collect any
| eakage fromthe bell ows.

This is the drywell over here. And the

gap between the concrete and the drywell, the red
cross-hatch is a fire bar D | will note this is not
spel led correctly. It should be fire bar D and then
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a one-inch gap.

The | eakage conmes up here at two, follows
t he bl ue path down outside the stainless steel liner.
At three, it comes out fromunder the liner into the
trough. And it should all go down through this one
single drain line off of this trough. There's only
one drain line. |It's two inches in dianeter.

What happened was t here was damage to this
lip on this drainage trough. And so the water that
was com ng down here, renenber, this was com ng around
360 degrees around. W get into the trough and would
overflowthis lip into the gap down into the sand bed
regi on.

This system if the lip had not been
damaged and the | eakage was not too great woul d have
been able to handle it. But because of the vol une of
the | eakage in this danmage, you would overflow the
trough into that gap.

MEMBER SHACK: Now, did you say there's
only one of those drains? So it has to flow all the
way around to find the drain?

MR. POLASKI: Yes, yes. And here,
remenber, there's one for the trough. Wen we |ater
tal k about the sand bed region, there there are five.

kay? And this is one, and it's only two-inch.
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There were repairs nade to this in 1988.
And then at that point, though, this was before we
applied strippable coating to the cavity liner. The
anount of | eakage was such that the trough wasn't able
to handle it and the drain line would still continue
to overfl ow

Go to slide 8, please.

MEMBER S| EBER: Wl |, before you nove on,
is the reactor cavity stainless steel liner pinned in
any way to the concrete --

MR. POLASKI: | amgoing to ask M. Quaou
to answer.

MEMBER SIEBER: -- or is it free-standi ng?

MR. POLASKI: Ahned?

CHAI RVAN MAYNARD:  You need to use the
m cr ophone.

MR QUAQU: Ahnmed Quaou with AmerCGen. The
liner has no such studs that are attached to the
concrete.

MEMBER SI EBER:  Ckay. | presune that each
time the cavity is filled and drained, there is
fl exure, however, of the cavity wall. |Is that where
the fatigue cracks are coming from or is that one
source?

MR, OQUAQU: That's one source.
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MEMBER SI EBER: Ckay. Thank you.

MR POLASKI: Go on to the next slide.
Al right. This is a detail of the sand bed region.
And t he di mensi ons are shown here. The |eakage, you
know, we'll pick it up here at five. 1t cones down on
the outside of the drywell shell.

Thi s green cross-hatch is the drywel !l vent
lines. The extent of these is about six and a
hal f-feet in dianeter. So we either come in between
them or around theminto the sand bed region.

And this was originally full of sand. It
was enptied in 1992. There are five drain |ines out
of this region. These drain Iines were clogged, and
the water would collect in this region.

Al so depicted here, inside the drywell,
the red cross-hatch is the concrete floor inside the
drywel | at an elevation of ten feet, three inches. It
has a curb on the inside at two different el evations.
Eleven foot is the lower part to the curb, and
12-foot-3 is the upper part. And | will show that in
our-three di nensional nodel

So, with that, what | would |ike to do now
is--1"mgoing to pass this around after | tal k about
it. This is a three-dinmensional nodel we have of the

| oner part of the drywell, 90 degrees.
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The main part here, this is the concrete
outside the drywell. The black here is the drywell
shell. The green circles here on the inside coning
out on the outside are the vent pipes that we showed
you that were going to the torus.

Thisis the floor. Inside the drywell you
will see a better one like this around. This is the
curb on the inside. You can see it's |ower underneath
t he vent headers and then higher in between.

This part of the structure here is the
reactor pedestal. And inside this area is what we
call the subfl ooring bel owthe reactor and the contr ol
rod drives.

This smal| area here -- and it goes around
from here and cones out on that side -- is the sand
bed region. This is where it was filled with sand
alnost to the top. There was a small air gap. It's
been renoved.

Thi s slide shows a cross-section of one of
the drain lines that cones through the concrete. And
the pipe just ends right here at the edge of the
concrete. And I'Il gointo that inalittle bit nore
det ail .

On t he back side here, you can see sone of

the other drain lines. And then these holes that are
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right here in between are the ten man-ways that were
cut out through the concrete to gain access to the
sand bed region for renmoval of the sand. And we use
t hose for access to inspections during an outage.

Yes?

MEMBER SIEBER: The one purpose of the
sand bed region was to provide a cushion support for
the drywel | base for seismc events. Wen you renove
t he sand bed, does that change the inspectoral
response of the containnment in the seismc event?

MR POLASKI: The sand bed was there as a
transition froma part of the drywell that's enbedded
in concrete to the free-standing pressure vessel.

MEMBER SI EBER  Ri ght.

MR POLASKI: And before it was renoved,
there was analysis done to determ ne that renoving
that sand would be acceptable and not having sand
there was included in the analysis that General
El ectric did --

MEMBER SIEBER: Yes. | got the feeling
fromreading through that that the kinds of analysis
t hat were done were ones that would say that when you
refuel, there's downward pressure on the drywell and
that it would withstand that, that it would w thstand

the hydrostatic pressure, but |I don't recall seeing
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anyt hi ng about seism c response.

MR. POLASKI: The anal ysis that was done
for that condition for refueling included seismc

MEMBER SI EBER  Ckay.

MR. POLASKI: And we'll get through that
in detail when Dr. Mehta gives that presentation.

VI CE- CHAI RVAN  WALLI'S:  Now, you had
corrosion in the sand bed region. Wat did it | ook
like? Were did this half-inch of rust go in the
worst places? Was it still attached as a | ayer of
rust or was it diffused t hroughout the sand bed regi on
in some way? Was it washed away in sone way or where
did the steel go if it disappeared?

MR GALLAGHER: Well, | think, Dr. Vallis,
if you want to look at a picture pretty nuch right
away - -

VI CE- CHAI RVAN WALLIS: Was it nostly rust
in the formof attached rust or was it --

MR. GALLAGHER: Yes. W can show you a
pi cture on page of the presentation if we can skip
ahead to that --

VI CE- CHAl RVAN WALLIS: It was attached
rust.

MR. POLASKI: |If you go to page 57 in the

first --
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MR. GALLAGHER  Yes, page 57 in your

presentation. That's an as-found condition if we can
go to 57.

VI CE- CHAI RVAN WALLI'S:  So there was not
much material in the sand that's dissolved and went
into the sand or anything that was --

MR GALLAGHER: Well, this is with the
sand renoved. So --

VI CE- CHAI RVAN WALLI'S:  Yes, | know. But

when you took the sand out, was it for the rust or was

it just --

MR GALLAGHER: It was sand. And this is
the --

VI CE- CHAl RVAN WALLI S:  Sand. It was sand.
Ckay

MR GALLAGHER: This is the |oose --

VI CE- CHAI RVAN WALLIS: It was attached?

MR GALLAGHER It was attached. And then
it would be renoved.

MR. POLASKI: You can actually see this
better on your picture, but this is the drywell shell.
This area to the left is the floor in the sand bed
regi on.

And you can see in the pictures -- it

actually shows up better in the pictures you have in
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here -- there are heavy layers of thick rust, if you
will, that were still attached. And this upper area
had al ready fallen off.

MR GALLAGHER: Yes. And then, Dr.
Wallis, if you go to page 60 --

VI CE- CHAI RVAN WALLI'S: It does | ook |ike
a real layer of rust?

MR, GALLAGHER  Yes.

MR. POLASKI: It was a real |ayer of rust.

MR. GALLAGHER: And then if you go to page
60, you see it after we cleaned it.

VI CE- CHAl RVAN WALLIS: | saw sone of these
| ast night, too.

MR. GALLAGHER: Yes. Gkay. So did that
answer your question?

VI CE- CHAl RMAN WALLI S:  Yes, it did. Thank
you.

MEMBER SHACK: Just to come back to your
nodel there, those 19 grid |ocations that you nake,
those are basically nmeasured in the notches there of
the curb at the 11-3 level ?

MR POLASKI: Yes. The 19 are in this
area here.

MEMBER SHACK: I n those notches? Okay.

MR. PCLASKI: Yes. And the reason they
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had to be taken here is the elevation of the sand was
12-foot-3, which corresponds to this top of the upper
curb. So that the only place that you could take the
measurements was in here.

MR. GALLAGHER: And, Fred, maybe we can
pass that around.

MR. POLASKI: Yes. | amgoing to. So now
if we go back to slide -- let's go back to 9. This is
a cross-section of the reactor building, the drywell
up here in the upper | eft-hand corner and the floor in
the sand bed, 20-inch man-ways that were bored in
there. This is one of the five drain |lines out of the
sand bed region.

VI CE- CHAl RVAN WALLI' S:  How many nman-ways
did you have to nake?

MR. POLASKI: Ten, one into each of the
ten bays. There are ten vent headers here. So you
had to put one in between each because you can't get
past the vent headers once you're in the sand bed.

What we have depicted here, this drain
pipe conmes just to the edge or extends a short
di stance beyond the concrete. W have installed at
the plant flexible plastic catch funnels that are used
underneath leaks in the plant to get a val ve | eaking

or sonething to use there.
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We installed on each of these drain |lines
five-gallon tubing run down to one of five five-gallon
poly bottles, which are in the porous roomthat we
woul d use to collect any water if there was stil
wat er | eaking that would get into the sand bed regi on
her e.

| just want to note that here it is shown
as a -- looks like an open bucket. This is really
about a five-gallon bottle with a cl osed neck.
Five-gallon tubing is in to connect it to and vent it
through a filter soit's not an open bottle. So these
are where any water | eakage woul d be coll ect ed.

During the recent outage, these were
checked daily. And there was no water found in any of
these poly bottles. And when we were in the bays --
and we were in all tenthis tinme -- no water was found
in any of those at all during the outage.

Next slide. This is a picture of the
drywell. The red at the bottomis the sand bed
region. And the inportant thing to note here is it
shows the construction of the drywell is nade out of
essentially square plates wel ded together, the | ower
el evation, the thickness of 1.154 inches.

As you see, as you go further up, it gets

thinner in the spherical region. Then it gets very
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thick in the transition between the spherical and the
cylinder. W call this the knuckle region there.
It's two and five-eighths inches thick and then 640
ms in the cylindrical region.

Al so shown here are the el evations where
we take UT readings fromthe inside of the drywell in
the upper part of the drywell. And we'll discuss
those a ot nore |ater.

MEMBER ARM JO. How far does the fire bar
D extend around that shell?

MR. POLASKI: Ahned, can you help nme with
t hat ?

CHAI RVAN MAYNARD: You need to talk into
t he m crophone.

MR QUAQU: Ahnmed Quaou with Exelon. Fire
bar D starts at el evation where the personal air |ock
is, 23, and it goes all the way up.

MEMBER ARM JO  Ckay.

MR. POLASKI: Any other questions on that?

(No response.)

MR. POLASKI: Slide 11.

VI CE- CHAI RVAN WALLI'S:  So when you took
this rust off, your people went in there and chi pped
it away or something? How did you get it out?

MR. POLASKI: They went in and physically
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removed it.

VI CE- CHAI RVAN WALLIS: It | ooks pretty
cl austrophobic in there, very tight.

MR. POLASKI: It's very tight. It is only
15 inches up 5 and a half feet.

VI CE- CHAl RMAN WALLI S:  Ri ght.

MR. POLASKI: When we ran and graphed the
work in there, there are size restrictions on people
we can hire. So it's very close. They went in and
cleaned it with hand tools, power-operated rotary
brushes and needl epoi nt brushes, and renoved all of
the | oose rust down to the only thing | eft there was
any tightly adhered corrosion.

MEMBER ARM JO Did they sandbl ast or
anything like that to get it off?

MR POLASKI: Ch, no.

MEMBER ARM JO.  Just rmanual ?

MR. POLASKI: Manual, vyes.

VI CE- CHAI RVAN WALLIS: Did you have any
estimate of the amount of rust?

MR. GALLAGHER: The nunber of pounds of
rust or something |like that?

VI CE- CHAI RVAN WALLIS: It was tons in ny
cal cul ation. There was a |ot of rust.

MR. GALLAGHER: Yes. | don't know. Pete,
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do you have anything on that?

MR TAMBURRO This is Pete Tanmburro for
Amer Gen. Wien we did go inin '92, we did do sone
sanpl es of the thickness and how rmuch had built up.
And we did a correlation of how nuch rust products we
woul d have expected versus the anount of loss. And it
pretty well matched up

VI CE- CHAI RVAN WALLIS: So you actually
wei ghed how much you t ook away?

MR TAMBURRO W neasured the vol une of
how much was at a certain area.

VI CE- CHAl RVAN WALLI'S: Do you have a cl ue
as to how much that was, the total rust you took away?

MR TAMBURRO | don't recall offhand

VI CE- CHAI RVAN WALLI'S:  It's useful, sort
of the idea of how much there was, you know.

MR. TAMBURRO. | could get you that
i nformation.

VI CE- CHAI RVAN WALLI'S: If you | ook at the
t hi cknesses, which are assuned in sone of these
cal culations, it's several tons of rust.

MR. TAMBURRO. | could get you that
i nformation.

VI CE- CHAl RVAN WALLIS: kay. That would

be useful. Thank you.
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MR. POLASKI: Going on to slide 11

because of the corrosion, it's very sinple: water
accurrul ation in the sand bed region, resulting in
corrosion in the exterior surface of the drywell
shel | .

Corrective actions were conpl eted in 1992.
The first one was that actions were taken to prevent
water intrusion into the sand bed region. The basic
way of doing this was application of netallic tape on
the larger cracks on the liner and then coating of the
entire reactor cavity liner prior to a slowup in the
refueling outage with a strippable coating. And this
has been effective in reducing the | eakage.

This | ast outage it was neasured at about
a gallon a mnute. And it was well within the
capacity of the | eakage trough coll ection system and
prevent any water fromgetting onto the drywell shell.

A second corrective actionwas elimnating
t he corrosive environnents by renoving the sand. And,
lastly, the drywell shell after it had been cl eaned of
the corrosion products was coated with an epoxy
coati ng.

MEMBER ARM JO  Before you go on, you
assert that the sand bed region -- that the water

accurul ated there, stayed there for a long tine?
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MR POLASKI: Yes.

MEMBER ARM JO.  In the rusting --

MR, PCOLASKI: Yes.

MEMBER ARM JO.  Now, in the upper regions,
you conclude that this fire bar Dinsulation retained
water so that the ~corrosion continued because
otherwise the water should have just run down the
si des and not hi ng shoul d have happened? So it nust be
porous or sonething that retains the water there in
contact with the steel.

MR. POLASKI: Well, in the upper portion,
you've got that fire bar D on there.

MEMBER ARM JO  Yes.

MR. POLASKI: There were seven or nine
flow sanples renoved fromthe drywell to determ ne
what the corrosion nechani smwas. And when they did
those, the fire bar Dwas still attached to the pl ugs.
And we are continuing to nonitor the thickness in
t hose areas with UT readi ngs.

W take them at the |ead areas, the
t hi nnest areas, every other refueling outage. And as
we'll get into the details later, the corrosion in
that area is essentially zero except one | ocation. |
think it was .66 ms per year.

MR. GALLAGHER: But | think, to answer
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your question, Dr. Armjo, the material is like an
asbestos material. So it would retain water. The
other thing is, you know, what you said is correct.

The other thing is that we did investigate
early on whether the material within the fire bar D
woul d have had sone, say, corrosive effect. And it
was concluded that it was not a contributor to the
corrosion.

MEMBER ARM JO O her than water
retention?

MR. GALLAGHER: Oher than the water

retention.

MEMBER ARM JO  Ckay.

VI CE- CHAI RVANVWALLIS: |'m surprised there
was enough oxygen. | nean, it's not water that

corrodes. You need air. Don't you need oxygen there
to make rust?

MR. GALLAGHER: There is an air gap

VI CE- CHAI RVAN WALLI S:  Yes, but you could
have the air nmoving to put the oxygen in there. And
it's a pretty stagnant area. |It's also surprising
t here was enough oxygen to make all that rust.

MR. GALLAGHER: Do you nean in the sand
bed regi on?

VI CE- CHAI RVAN WALLIS:  Yes. And the
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oxygen, you need a lot of air to nmake that oxygen,
nmake tons of oxygen.

MR POLASKI: Well, the water that would
get in there during a refueling outage was oxygenat ed.

VI CE- CHAI RVAN WALLI' S:  Yes, but you need
a huge anount of oxygen to nmake the vol une.

MR. POLASKI: This went on for a nunber of
years, though

MEMBER ARM JO This had gone on for a
nunber of years before it was discovered.

VI CE- CHAl RVAN WALLI'S:  That's still an
awf ul | ot of oxygen.

CHAI RVAN MAYNARD: Coul d we nove on?

MR. POLASKI: Going to slide 12, we just
want to get through sone information on what we are
doing to nonitor the positions and verify that the
corrective actions have been effective. During our
refueling outage in Cctober 2006, as | said before,
the Iinkage fromthe reactor cavity liner is collected
in atrough and out the trough drain line. It was all
captured there. It was estinated about a gallon a
mnute. And it was captured through that drainage
system and rout ed t hroughout the rad waste system and
kept away fromthe drywell shell

We took UT thickness neasurenments of the
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drywell at the 19 nonitoring |ocations at elevation
11.3. This are the ones frominside the drywell down
bet ween the upper and |ower curve break |oad event
headers. And they showed no change in thickness from
previ ous readi ngs.

W were in all ten of the bays and did 100
percent visual inspection of the epoxy coating in each
of the bays. And that was found to be in good
condition. And there was no water in the sand bed
regi on t hroughout the outage.

Slide 13. CQutside, on the outside of the
drywel |l surface, in the sand bed region, there were
106 UT neasurenents taken. These were in |ocations
t hat had been |ast neasured in 1992. Now, 1992 was
when the sand was renoved and the rust and corrosion
was cl eaned of f.

At that time before they applied the epoxy
coating, they determ ned those | ocati ons that were the
t hi nnest regi ons and t hi nnest areas froml ooking at it
t hrough m crometer readings to determne the locally
t hi nned areas. And then UT neasurenents were taken at
t hose | ocations after having prepared the surface.

As you will see in sonme of the pictures,
it's a very rough surface. You have to physically

grind off that roughness to nake it snooth enough for
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t he UT.

VI CE- CHAI RVAN WALLI S:  These were taken
frominside?

MR POLASKI: No. These are taken from
outside in the sand bed region.

VI CE- CHAl RMVAN WALLIS:  And how did the
person deci de where to put the neasuring device when

MR. POLASKI: Ckay. |In 1992, there was a
team of NDE technicians and engineers went in there
and did it, physically an exam nation of the surface.
They used gauges and deternmi ned the areas that had t he
nost corrosion on them did UT neasurenments. They
prepped those areas. And we'll show you in sone
pictures that it's very obvious where those are.

And so they took the neasurenents. And
t hey had di mensi ons of where those UT neasurenent
| ocations were. So when the technicians went in this
time, they were able to --

VI CE- CHAI RVAN VWALLIS:  Wen the
technicians nade thee first measurenents, sonmeone
deci ded where to neasure.

MR POLASKI: Yes. And that was done in
1992.

VI CE- CHAI RVAN WALLIS: And if you left it

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

39

in the hands of the technician, then he can choose to
neasure thin bits or fat bits or what dependi ng on
where he puts or she puts the device.

MR. GALLAGHER. Now, what was happeni ng,
Dr. Wallis, is the purpose of that particular
i nspection was to find to thinned | ocations.

VI CE- CHAI RVAN WALLIS: Did the person
deli berately --

MR, GALLAGHER  Yes.

VI CE- CHAl RVAN WALLI'S: -- put the device
on the thinner parts or --

MR GALLAGHER: So what was done was it
was -- let ne just show you an exanpl e.

VI CE- CHAI RVAN WALLI'S:  Instructions were
to put the device on the thinner parts --

MR. GALLAGHER: Yes. The instructions --

VI CE- CHAI RVAN WALLIS: -- or did soneone
devise the grid ahead of tine?

MR. GALLAGHER Instructions were a
conpl ete visual inspection of that surface before we
coated it. And the instructions were to identify

| ocations that were thinned. And this is relative to

VI CE- CHAI RVAN WALLIS: This is why the

nmeasurenents are in such strange places?
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MR. GALLAGHER: That's correct. And, just

to pop youto a picture, Dr. Wallis, on page 91, if we
could put that up, page 91 shows an exanple of that.
That area that's circled. It looks like a divot.

That is one of the actual |ocations that are neasured.
So that divot was intentionally put in place. So, in

ot her words, it was prepped so that you could have a

VI CE- CHAI RVAN WALLI S:  Thi nki ng you nade
it thinner?

MR. GALLAGHER: In that particul ar case,
yes, you know, to get --

VI CE- CHAI RVAN WALLI S: Because they were
so rough that you wanted it to be snpoth?

MR GALLAGHER  Right.

CHAI RVAN MAYNARD: You wanted to get it
snoot h enough for the UT.

MR GALLAGHER: For the UT. Now, because
you renenber on the inside of the drywell, when we
take the neasurenents there for the 19 grids, it's
snoot h.

VI CE- CHAl RVAN WALLI'S:  And you don't know
how thick it is. So there's no selectivity in where
you put the --

MR. GALLAGHER: So you don't have to worry
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about where you put the probe. Here we were
identifying the thinnest |ocations. W identify them
and then we prep them And then that would --

VI CE- CHAI RVAN WALLI S:  Make them t hi nner?

MR. GALLAGHER: In that particul ar case.
And in 1992 we took the neasurements. W took them
again in 2006. And we go into that, the sand bed
presentation. W have all that data in details.

VI CE- CHAl RVAN WALLIS: Okay. So all of
t hese ringed places | see, those are places where you
nmeasured, right?

MR GALLAGHER: That's correct.

VI CE- CHAl RVAN WALLIS: Al right.

CHAI RVAN  MAYNARD: Now, where that
transitionis, is that where the sand had stopped? It
| ooks like it's pretty dramatic there.

MR GALLAGHER: That's correct.

MR. POLASKI: On this picture, this area
down here is where the sand was and where it badly
pitted, corroded, and very rust surface.

Up here, this is the thicker part of the
drywel | shell around the van header. So | guess one
thing you can say, this line that cones down here,
this is a device that they use, the NDE techs, for

| ocating where they are taking their measurenents. So
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this is vertical. You are |ooking at an angle here.
So this sort of shows that at this elevation is where
the top of the sand was, heavy corrosion belowit, no
corrosion above it.

MEMBER ARM JO It makes the point that if
wat er hadn't been retained, it would have just run off
and there woul d have been no probl em

MR GALLAGHER: That's correct.

MEMBER ARMJO | take it --

MEMBER S| EBER  You mentioned that in
order for a technician to find fromthe outside the
| onest or the deepest pit, they're going to use a
dept h gauge of some sort?

MR POLASKI: W did. W used
m croneters

MEMBER S| EBER:  And that neans that it's
relative to the surrounding material. So there is a
chance that you didn't get to the thinnest part

because it's a relative neasurenent.

MR. POLASKI: Well, | think what we can
say on that is because they did -- in fact, inspection
was done over 100 percent of it. | nean, we're

| ooking for relative areas. Any of the thinned areas
that they found relative to the surroundi ng areas were

identified.
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And when you | ook at the thickness of
these UT readings that were taken, they range from
sone of the nost corroded areas to sone areas that are
relatively thick and not nuch thinner than nom nal.

MR. GALLAGHER: Yes. But you are right.
They are relative. And that's why in sonme of the
bays, that there's very little corrosion. The
t hi nnest points are pretty thick. You know, they are
nom nal one inch. And then, you know, in the other
bays, where there was corrosion, they are thinner, but
they' re the thinnest points.

MEMBER S| EBER:  Wel |, when you think about
the technique, there probably isn't -- given this
geonetry, there isn't any other way to do it. On the
other hand, there is a chance that there is a thin
point that you didn't get. That chance is probably
smal | .

MR GALLAGHER: That's correct.

MEMBER SIEBER:  But it is still there.

MEMBER ARM JO. These readings in '92 were
t aken before the epoxy paint was put on?

MR POLASKI: That's correct.

MEMBER ARM JO.  So you prepped it either
grindi ng or wat er brushing or something to get down to

met al ?
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MR POLASKI: Yes.

MEMBER ARM JO  And then what kind of
contact? Did you use a grease or water contact for
the UT probe or --

MR POLASKI: The UT neasurenents are with
a probe and uses a standard coupling that they use on
any kind of UT ratings.

MEMBER ARM JO. Ckay. But in 2006, when
you went back, it had been painted and --

MR, PCOLASKI: Yes.

MEMBER ARM JO.  You'll account for that in
your neasurenent ?

MR, PCOLASKI: Yes.

MEMBER SIEBER:  You have to renove the
paint to do the --

MR. POLASKI: No, you don't.

MEMBER S| EBER: -- grout right through the
pai nt ?

MR. POLASKI: The UT techniques that are
avai |l abl e today coul d nmeasure the thickness of the
netal and subtract out the thickness of the coating.

MEMBER ARM JO. Ckay. W'll get to that.

MR GALLAGHER: Yes. W have a slide on
the --

MEMBER SI EBER:  Yes. W'Ill get to that in
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detail later when we get to the curvature issue.

MR. POLASKI: Yes. W wll get to that
| ater.

MEMBER SIEBER: |'ve got a coupl e of
guestions there.

MR. POLASKI: Ckay.

MR. GALLAGHER: Yes. W do in the
presentation have a slide on that particular thing.

MEMBER SIEBER Al right.

MR GALLAGHER  Ckay.

MR. POLASKI: And the last point | would
like to make is that UT neasurenents on the inside of
the drywell in the wupper elevations at the 13
| ocations that we have been nonitoring since the early
1980s were perforned, these we routinely do every
ot her refueling outage and have been doi ng every ot her
refueling outage. And all of these |ocations showed
there was only one location with a very snmall anount
of one show ng corrosion.

Twel ve of them showed no corrosion. And
t he one that did have corrosion was very low, .66 nls
per year. And that location will neet its required
t hi ckness t hrough 2029 with margin.

Slide 14 --

CHAI RVAN MAYNARD: Just a head's up here.
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W're going to be tieing into a phone bridge here.
And there may be sonme noi se or whatever. So just to
gi ve everybody a head' s up.

MEMBER SHACK: Just to cone back, | nean
t hose |l ocations are not that thinnest. So if you have
ongoing rate at that |ocation, suppose you applied
that rate to another location that's thinner. Wuld
it make your --

MR. POLASKI: Well, in the upper drywell,
t hose are the thinnest | ocations. There was extensive
-- and we're going to get into this detail later --
extensive investigation going on at over 1,000
locations to find the thinnest areas.

MEMBER SHACK: But the grid |ocations
weren't necessarily the thinnest.

CHAI RVAN MAYNARD: Are you tal ki ng higher
or |ower?

MR. GALLAGHER: \Which bridge?

MEMBER SHACK: Upper and lower. |'m
sorry.

MR. GALLAGHER: In the sand bed region?

MEMBER SHACK: Yes. Ckay. Right.
D fferent regions.

(Wher eupon, the foregoing matter went off

the record briefly.)
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CHAI RVAN MAYNARD: Go ahead.

MEMBER ABDEL- KHALIK:  The first |ine of
this table presunably refers to the 87-foot, 5-inch
el evation. 1s that correct?

MR. PCLASKI: The cylindrical region here,
yes, that's in the upper part above the sphere. Yes.

MEMBER ABDEL- KHALI K: Do you have a
simlar entry for the 71-foot, 6-inch elevation?

MR POLASKI: 1'Il look at my drawing to
make sure |"'msure it's right.

MR. GALLAGHER: Are you tal king about the
knuckl e?

MEMBER ABDEL- KHALI K: Ri ght above the
knuckl e.

MR, GALLAGHER  Ckay.

MEMBER ABDEL- KHALI K:  Because on your
report, you indicate there was a neasurenent that was
done at the 71-foot, 6-inch elevation, where the
m ni mumt hi ckness was actually .449 inches. And that
would tell ne that the margin available at that
| ocation would be considerably | ess than the margin
you indicate on this table for the cylindrical region
at the 87-foot, 5-inch elevation.

MR. POLASKI: So we're clear, what report

are you reading fromso we can --
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MEMBER ABDEL- KHALI K:  Your report that was

submi tted on Decenber 8th.

MR OQUAQU: Ahnmed Quaou with AmerGen. |
bel i eve you had referred to the transition between the
knuckle plate to the cylindrical portion.

MEMBER ABDEL- KHALI K:  Correct.

MR QUAQU: Yes. That was a neasurenent
that was taken for the first time in 2006. And the
point that you referred to is single point on that
area. In fact, that would be conpared agai nst | ocal
criteria, as opposed to general criteria.

MEMBER ABDEL- KHALI K: So why is that not
i ncluded in any of your tables?

MR. GALLAGHER: |If we could clarify that?
So what these tables are tal king about is the average
t hi ckness as measured in the grids? That individual
poi nt, what you would do is conpare that.

| f you go to page 44, page 44 -- and we'l |l
get into this in detail when we get into anal ysis.
But page 44 shows the thicknesses for each |ocation
based on nmenbrane stresses. And so, as you can see in
the cylinder area, as long as it's greater than 301,
it's acceptable because that's a l|ocal thickness
criteria.

A single point that the thickness criteria
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-- we describe this to you later in the presentation.
It's basically a two and a hal f-inch dianeter area.
The thickness could be as | ow as 301.

MEMBER  ABDEL- KHALI K:  Yes. But,
nevertheless, if you look at that spot, the margin
woul d be less than the margin that you indicate for
t he hi gher elevation point, the 87 --

MR. GALLAGHER: Yes, for that specific
poi nt .

MEMBER ABDEL- KHALIK: -- foot, 5-inch
el evati on.

MR GALLAGHER  Right.

MR. POLASKI: | think the najor point we
need to make here is that on slide 14, we're | ooking
at average thicknesses. Wen we take these thickness
readi ngs and keep themfor -- and a | ater presentation
is going to go into this in great depth. It's a
6-by-6 grid, 49 individual readings that are taken.

Yes, Pete?

MR. TAMBURRO Pete Tanburro. The
i nspections we did at that elevation were one
6- by-6-inch area above the transition weld on the
plate that is nomnally .66 inches and that one
6- by-6-inch area below the transition weld, which is

a plate nomnally 2 and five-eighths inch, | think.
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The nunber that you are citing is for a
pl at e above the transition weld.

MEMBER ABDEL- KHALI K:  Correct.

MR. TAMBURRO And that |ocal value would
be conpared to the criteria for the thinner nom nal
pl at es.

VI CE- CHAI RVAN WALLI'S:  Wbul d you explain
this di fference between t he required general thickness
and the required |ocal thickness? And the required
| ocal thickness would seemto depend on how bi g that
| ocal area is.

MR. TAMBURRO  Right.

VI CE- CHAI RVAN WALLI S:  Thank you.

MR. POLASKI: That's correct. And they're
l[imted to a two-and-a-hal f-inch di ameter area.

VI CE- CHAI RVAN WALLIS: Very snall area,
yes.

MR GALLAGHER: What we do -- and we'll
get into this in the presentation -- is that for a
grid, the average thickness is calculated. And then
it's bounced off the criteria for this average
t hi ckness. Each individual point that's neasured is
al so | ooked at conpared to its local criteria. And
all the points lead to local criteria.

VI CE- CHAI RVAN WALLI'S:  Then you | ook in
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adj acent points and see how big that area could be?
| s that what you do?

MR. GALLAGHER: If there are nultiple ones
cl ose by, that's | ooked at al so.

VI CE- CHAI RVAN WALLI'S: If they're not, how
big do you decide the |l ocal area is around the --

MR GALLAGHER: The criteria for the | ocal
woul d be two-and-a-hal f-inch dianeter.

VI CE- CHAI RVAN  WALLIS: How do you
deternmne that two and a half is okay? Do you know
that it's not bigger than that?

MR. GALLAGHER: Well, you know the grid
size is a six by six.

VI CE- CHAI RVAN WALLIS: If you have a fine
enough grid, you can do that.

MR. GALLAGHER: -- how many points you --

VI CE- CHAl RVAN WALLIS: If you don't have
a fine enough grid, then you may have a difficulty.

MR. GALLAGHER: Then you woul d have to
i nt errogate.

VI CE- CHAl RMVAN WALLI S:  Yes.

MEMBER SIEBER. So you are treating this
as a nmenory?

MR. GALLAGHER Yes. In the upper

drywell, we get into that. The upper drywell is
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controlled by nenbrane stresses. Buckling only
controls in the sand bed.

MEMBER SIEBER  So that applies to
hydrostatic forces.

PARTI Cl PANT:  Pressure.

MR GALLAGHER: The stresses, the menbrane
stresses.

MEMBER SI EBER  Ri ght.

MEMBER ABDEL- KHALI K:  So when t hat
measurenment at that |ocation was nmade, it indicated a
local fitting down to .449 inches at that |ocation.
It was deci ded not to enlarge the area of measurenent.
Wiy was that decision rmade?

MR. TAMBURRO. Again this is Pete
Tamburro. W did review the data points around that.
And that was a |l ocalized area. The other data points
around it were thicker. W did investigate the data
around that one individual point.

MEMBER ABDEL- KHALI K: W thin the six-inch
by six-inch area, but you didn't |ook at another
six-inch by six-inch area in the imediate
nei ghbor hood?

MR. TAMBURRO.  No.

MR. POLASKI: Any other questions?

(No response.)
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MR. PCOLASKI: Ckay. That concludes ny

portion of the presentation on the overview and the
physi cal condition of the plant. W're now going to
go onto the section on the drywell shell thickness
analysis. And | would l|ike to introduce Dr. Hardaya
Mehta of General Electric.

Dr. Mehta received his Ph.D. from the
University of California at Berkeley. He's a
regi stered professional engineer in the State of
California and was el ected an ASME fellowin 1999. He
is the author or co-author of over 35 ASME papers.

Dr. Mhta has been wth GE Nuclear
Di vision since 1978 and currently holds the position
of chi ef engi neer, nechanics. He has over 30 years of
experience in the areas of stress analysis,
i near-elastic, and el astic pl astic fracture
mechani cs, residual stress evaluation, and ASME
code-rel at ed anal yses for things with BWR conponents.

He has also participated as principal
i nvestigator or project manager for several BWR, VIP
BWR owners' group, and EPRI-sponsored prograns at
General Electric.

Prior to joining General Electric, he was
with Intel Corporation, where he directed various

pi ping and structural anal yses.
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Dr. Mehta?

DR. MEHTA: Thank you, Fred.

B. DRYWELL SHELL THI CKNESS ANALYSI S

DR. MEHTA: Good norning. |'mgoing to
descri be sonme of the structural analysis details of
the drywell that we did contract. Going to slide 16,
the analysis was conpleted in the early 1990s. And
definitely this one, the anal ysis was wi thout sand in
t he sand bed region.

| amgoing to provide sone details on the
nodeling of the drywell, which was finite el enent
nodel details; and the | oads, |oad conbinations that
we used; and followed by the buckling analysis
details, in which the sand bed region is controlled by
the thickness. And the analysis that we did, buckling
anal ysis, the sand bed thickness was assuned as
uni form value of 736 ms. You recall the origina
t hi ckness was 1.154 inches.

Agai n, in the ASME code anal ysis, whichis
the section 8 analysis, we used 62 psi as the peak
pressure. And later on in the presentation, M. Ahned
Quaou wi Il be presenting results where the 62 psi peak
pressure was reduced to 44 psi based on the peak
pressure cal cul ati ons that were done separately.

Go on to the next slide. This nowis the
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nodel ling of the drywell in detail, slide 18. This,
the first bullet provides sone of the details of the

general bulk of details in ternms of height, dianeter,

and so on.

At the bottom of this slide, | have the
material. The material that was ordered for the
drywell, which is the material for the sphere,

sl ender, dome, and transitions was SA-212, grade B
materi al , which  was over to S-8 standard
speci fication.

Currently that material would be equa
into SA-516, grade 70, which has 38 ksi yield and 70
ksi ultimate stress, essentially equal into what we
will order the naterial today.

MEMBER ARM JO  Were those properties
nmechani cal properties, verified by independent testing
or was that just as specified?

DR MEHTA: As the ASME 8 to the
guadrants, which are essentially equal into section 3
and al so the environnments, which were also verified.

W go on to slide 19, finite el ement
involving details. W used clean nodels,
axi synmetric, B nodel, and the pie slice nodel. The
axi synmmetric nodel we'll use for the unflooded and

fl ooded seismic inertial |oading and also for the
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thermal loading during the postulated accident
condi ti on.

The B nodel we used to come up with the
initial spectrum analysis and to al so check the John
Blumoriginal analysis. So that was used. And al so
we devel oped t he di spl acenment for the displacenent or
anchor di spl acenment nodel .

The pie slice nodel was used for the
section 8 anal ysis and buckling anal ysis that had al
of the details essentially, like, for exanple, vent
lines, which in axisymmetric nodel is not possible to
present.

And, again, to enphasize, there was no
sand thickness used in the studies, essentially
assum ng the sand had been taken out.

MEMBER S| EBER:  So from the bottom of the
sand bed on up, it's all free-standi ng?

DR MEHTA:  Yes.

MEMBER S| EBER: Ckay. Thank you.

DR. MEHTA: Next slide. 1In the pie slice
nodel , which is essentially where we transferred the
| oad fromthe axi synmetric nodel, like seismc inertia
and di spl acenent were applied to the pie slide nodel.

In this case, given that there are ten

vent |ines, we used one-tenth, which is one-tenth of
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360-degree would be 36-degree pie slice. And
essentially at that tine the capabilities, conparable
capabilities, that we're developing, that was
consistent with that.

And the ANSIS nodel included from the
drywell shell from the base of the sand bed all the
way up to the top. And also the drywell thickness
t hat was used was assuned in this analysis at 736 nls
uni form t hroughout the sand bed region.

The next slide shows a picture of this.
And what you will see, different colors here are
essentially the thickness differences. That is, each
col or represents a particular thickness. And the sand
bed region, which is at the bottom has 736 | oads
t hi ckness.

Move on to the next slide. In ternms of
t he applied | oads that we considered in the anal ysis,
the gravity |oads consisted of deadweight | oads,
penetration loads, live |loads, and also during the
refueling condition, the water | oad that is applied.

MEMBER ARM JO. Does that include all the
water that's inside the torus hanging off the vents?

DR MEHTA: | believe that is the water
t hat backs t hrough t he drywel|l dock head. And that --

MR. POLASKI:  No.
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VMEMBER ARM JO.  No.

MR. POLASKI: | think that Dr. Armjo's
guestion was, does this analysis include the weight of
the water down in the torus at the end of the vent
l'ine?

MEMBER SIEBER: The torus is reported
separately fromthe drywell.

MEMBER ARMJO It is reported separately.
So it's not transferring weight.

MEMBER S| EBER: There is some flexure in
t hi s.

VI CE- CHAl RVAN WALLI S:  There is sone sort,
yes. There is sone sort of a bellows or sonething.

DR. MEHTA: That is how essentially we
only -- the torus is actually isolated.

MEMBER SIEBER: It's independent.

DR. MEHTA: And the only nodeling in terns
of this thing we had was the vent |line and then the
vent header to which it connects. So that's where we
have to --

MEMBER ABDEL- KHALIK:  So there is no | oad
transm ssion along the vent |ines?

MEMBER SIEBER: Well, it's pressurable.

DR. MEHTA: It's only fromjust the edge,

what ever passes through the vent header and so on,
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j ust connection, being connection. But basically that
didn't affect nuch of the analysis.

MEMBER ARM JO  Ckay.

DR. MEHTA: The accident pressure at that
time was 62 psi peak pressure. That was used in the
analysis. And you will also see later on that through
tech spec anmendnent, there was change of the peak
pressure to 44 psi.

And the test results are in the data
slides. At the end of this presentation, M. Ahned
Quaou will be presenting the results corresponding to
what we forecast.

There were acci dent condition tenperature
stresses, which are thermal gradient stresses are
there. Those would be included as a part of the
acci dent condition anal ysis.

MEMBER ABDEL- KHALI K:  Now, the mechani cal
properties that you quoted earlier, the 38 ksi yield
stress and the 70 ksi ultinate strength, are those at
175 degrees F.?

DR. MEHTA: Those are up to about, |
bel i eve, 200 degrees Fahrenheit. So that's
essentially consistent with the tenperature with the
stress of the next nodel.

And it's the same way in the case where
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the maximumstress is primary. Plus, secondary
stresses that we see are actually during the

post -acci dent condition. But the accident condition
where the primary stress i s maxi m zed, the tenperature
is within the range of those properties.

The seismc |oading we considered was
inertial |oading, which is due to the spectrum
| oadi ng, and also the relative anchor displacenent.
Essentially in this case the drywell is connected to
star truss. And that provides a later restraint. And
that was used in the anal ysis.

And also during seismc shaking, there
will be sonmething that the reactor building will take
the drywell for a ride, certain displacenent that
occurs. And that's 58 nis.

And t hat al so produces seismc stresses in
the drywell, which was considered in this analysis.
In fact, that was about two-thirds of the --

VI CE- CHAl RMAN WALLIS: Now, in a seismc
event, does water slosh around inside this?

MEMBER S| EBER:  Tor us.

VI CE- CHAl RVAN WALLIS: Well, also isn't
there water in the drywell, too, or there isn't a
conbi nati on of accident and seismc? So --

MR. GALLAGHER: In the reactor cavity are
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you tal ki ng about, Dr. Wallis?

VI CE- CHAl RMVAN WALLI S:  Yes.

MR. GALLAGHER: For the refueling case,
there woul d be water in the --

VI CE- CHAIl RVAN WALLI'S:  You don't have
seismc and refueling at that same time. So you don't
have water in there during the seismc event?

MR GALLAGHER: Yes. The | oad conbination
is seismc event, refueling with the two pounds
external .

VI CE- CHAI RVAN WALLI S:  So does the water
sl osh around up there and --

MR GALLAGHER: | guess. | nean --

VI CE- CHAl RVAN WALLIS: Does that get
anal yzed?

DR. MEHTA: It was indicated that the only
ef fect would be the weight of the water, which would
be, in fact, if you take into account the other
structures about 80 percent would be effective. So if
we took the 80 percent of the water during the --

VI CE- CHAI RVAN WALLI S:  But does it nove
around dynamically, this water in a seisnic event?
And do you get extra |oads because the water is
sl oshi ng around?

DR. MEHTA: Based on our previous
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experience, it was our engineering judgment that
because on what we woul d see, the sloshing would be
m ni mal and would not, in fact, be --

VI CE- CHAI RVAN WALLIS: It's so snall, yes,
because - -

CHAI RVAN MAYNARD: That area woul d be
fairly full of water, correct? Any sloshing at al
woul d be spilling over the side, rather than sl oshing.

VI CE- CHAl RVAN WALLIS: Yes. As long as
it's full, as long as it's full, you m ght be okay.

MR. GALLAGHER: And the displacenents, Dr.
Mehta, what's the displacenent we're tal ki ng about ?

VI CE- CHAl RVAN WALLIS: It's very snall

DR. MEHTA:  For exanpl e, anchor
di spl acenent was 0.058 inch. So we are |looking at a
very small displacenent. And so it was our judgnent
that the sloshing wouldn't be significant.

Going to the next slide.

VI CE- CHAl RVAN WALLIS: Are you going to
explain to me now where the two psi comes fronf
Sorry.

MEMBER SI EBER: Let nme just ask a quick
guestion that will clarify sonmething for ne. On slide
23, you tal k about the upper constraint. And if you

go back to slide 5, which is the drawing, could you
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show nme where the upper constraint is? Detail B. |Is
that it?

PARTI Cl PANT:  You'll need to talk into the
m cr ophone.

CHAI RVAN MAYNARD: Yes. You'll need to
talk into the m crophone.

MR. POLASKI: Again, you have to talk into
t he m crophone.

(Laughter.)

PARTI CIl PANT: It's a test.

MR. GALLAGHER: Ahned, why don't you point
toit? And, Dr. Mehta, you can --

CHAI RVAN MAYNARD: M crophone. You need
to be talking into the m crophone, please.

VI CE- CHAI RVAN WALLI' S:  They're consul ting.

DR MEHTA: | believe it is at 74 feet,
3-inch or sonet hing.

CHAI RVAN MAYNARD: Agai n, mi crophone.
Sonmebody needs to be tal king i nto the m crophone while
sonmebody el se is pointing.

MEMBER S| EBER:  That's el evation 82 where
you' re pointing.

MR OQUAQU:. The el evation, as indicated on
the slide, is at 82, Dr. Mehta.

MEMBER S| EBER:  Yes. Now, what does t hat
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consist of? Right nowit |ooks |like there's no
contact. So why is that an upper constraint?

MR QUAQU: What it is -- Ahmed Quaou wth
AmerGen. Wiat it is is a lug welded to the back of
the shell with an insert in the concrete.

MEMBER SI EBER  Ckay.

MR QUAOU: And that is a gap, a fairly
small gap, to allow for sone novenent, yet not
restrained in the contai nnent.

MEMBER Sl EBER.  And then surroundi ng that
during construction was this insulating naterial ?

MR OQUAQU: That's correct.

MEMBER SIEBER (kay. Thank you.
Appreciate it.

CHAI RVAN MAYNARD: | believe Dr. Wallis
had a --

VI CE- CHAI RVAN WALLIS: While we're on the
-- he's going to get to the next slide.

MR GALLAGHER: Yes, slide 24.

VI CE- CHAI RVAN WALLI'S:  So when he puts up
24, we'll ask himthat one.

DR MEHTA: Slide 23. In the seisnmc |oad
definition, we use axisynmetric nodel. And, as the
earlier discussion indicated, we considered the

restraint at the star truss, which is 82 feet, 6
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i nches.

And we had two spectra, one at the
foundati on and the ot her one at the upper constraint.
W used the envel ope of the two spectra to input into
t he anal ysis, which was the axi symmetric nodel. From
that, we look at the expiration profile, which was
then put into the pie slice nodel.

The next slide shows the | oad conbi nati ons
and the constituent | oads.

VI CE- CHAI RVAN WALLI S:  Where did this two
psi conme fron? Where did this two psi cone from this
two psi external? 1Is that a realistic nunber or is
t hat just sone sort of conservative assunption or what
isit? Were did this two psi cone fron? And is it
realistic?

DR. MEHTA: This was in the specification.

VI CE- CHAI RVAN WALLIS: Is it realistic?
Does it happen? | nean --

MR GALLAGHER: No, it does not.

VI CE- CHAI RVAN WALLIS: Wy do you put it
in there?

MR GALLAGHER: It's a conservatism |
think Dr. Mehta expl ai ned why that woul d be
conservative

MR. POLASKI: Ahned, do you want to do it?
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MR QOUAOU: Ahnmed Quaou with Amer Gen.

That two psi was part of the original design basis of
the containment. It was in UFSAR And it was felt
t hat we shoul d nmai ntain the original | oad conbi nati ons
that were in the UFSAR

MR. POLASKI: This would inply that there
is sonme cause for this pressure difference and that
it's maintained in some way.

MR. QUAOU: Well, during nornal operation
of the plant, you woul d have t hat external pressure of
two psi, but if --

VI CE- CHAI RVAN WALLI S:  Because there's a
vacuum nai nt ai ned i nsi de?

MR OUAQU: That's correct. But if the
hat ches are open and so on, you shouldn't really
expect to see that, but for conservatism to be
consistent with the CLB of --

VI CE- CHAl RVAN WALLIS: So you see the
normal operation, but you wouldn't see it in
refueling? |Is that what it is?

MR. GALLAGHER Dr. Wallis, just a
clarification. For normal operation, | nmean, nornally
you mai ntain the containments slightly pressurized.

VI CE- CHAl RVAN WALLI' S:  You have two psi,

t hen?
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MR. GALLAGHER: No. Slightly pressurized

one pound. So you woul d have one pound in contai nment
normally. And this is a two-pound external.

VI CE-CHAIRVAN  WALLIS: It's being
conservative

MR GALLAGHER  Right.

VI CE- CHAI RVAN WALLI' S:  During refueling,
do you have that sane thing?

MR. GALLAGHER: No. The refueling hatches
are open.

VI CE- CHAI RVAN WALLIS: Right. And how
much of a contribution is this two psi to the
buckling? It is trying to collapse things, isn't it?

DR. MEHTA: Two psi produces about 600 or
700 psi conpressive pressure --

VI CE- CHAI RVAN WALLI S: That's significant.

DR MEHTA: -- stress in the sand bed
regi on.

VI CE- CHAl RVAN WALLIS: Right. So you're
addi ng sonmething which is not realistic?

DR MEHTA: That is conservative.

VI CE- CHAI RVAN WALLI'S:  And how nmuch of a
contributionis this to the proportion of the stress?
It's a big contributor, isn't it?

MR GALLAGHER: No.
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VI CE- CHAl RVAN WALLI S:  You said 60, 000 psi

produces --

PARTI Cl PANT:  Si x hundr ed.

MR GALLAGHER:  Si x hundred.

DR MEHTA: Six hundred. Yes.

VI CE- CHAl RMAN WALLIS: Onh, that's all?

MR. PCLASKI: So | guess the question
woul d be, do you know? Did you do any studies? |If
you di d not include the two psi internal pressure, how
much difference would that have nmade in the results?

DR. MEHTA: It would be the conpressive
| oadi ng, which produces buckling in the sand bed
regi on, would be | ower by 600 psi.

VI CE- CHAI RVAN WALLIS: Only 600 psi.
That's not a | ot, no.

MEMBER S| EBER: That's not a |ot.

VI CE- CHAl RVAN WALLI S: Okay. Cood.

DR. MEHTA: Overload, as | would explain
in the buckling case, is about 7.5 psi conpressive
stress.

MEMBER ARM JO.  So you could | ook at that
two psi as really margined in your analysis that you
haven't taken credit for?

MR. POLASKI: Yes, you coul d.

MEMBER ARM JO | mean, it's small, but
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it's not working in the wong direction?

MR. GALLAGHER: Right. That's correct.

DR MEHTA: In the |oad conbinations,
again, the refueling condition was gravity | oads
pressure; water |oad; and the seismc, which was
actually two tinmes the design basis earthquake, which
is the SSE condition. |In effect, that is also
conservative in the sense that generally for refueling
and accident condition, it's the OBE, or operating
basi s earthquake, is considered into the eval uation.

MEMBER ABDEL- KHALI K So whi ch mechani cal
properties did you use for the 281 degrees F.
anal ysi s?

DR. MEHTA: |In that one, the tenperature
gradi ent stress corresponding to that woul d be for the
SA-212, grade B we used corresponding to between 200
and 300 Fahrenheit "properties.” Fromthat, we used
t he average val ue.

MEMBER ABDEL- KHALI K:  And what were those
val ues conpared to the roomtenperature val ues that
you quoted earlier?

DR, MEHTA: It's up to 200 | believe are
t he sane, no change.

MEMBER ABDEL- KHALI K:  Okay.

DR. MEHTA: There is a slight change from
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200 to 300 degrees Fahrenheit, but in this case, the
200, 175 degrees essentially --

MEMBER ABDEL- KHALI K: ' m aski ng about the
281 degrees F. anal ysis.

DR MEHTA: Yes. |In that one, at that
point, we linearally interpol ated the properties, like
E and al pha.

MR. GALLAGHER: Right. Do you recall the
nunber, Dr. Mehta? | think he's asking for a nunber.
Do you recall the nunber or do we have to get back to
hi n?

DR. MEHTA: Nunmber? |'msorry. | don't
have it, but for cog and steel, E would be |ike about
26 or 27 10° psi. And then the al pha woul d be about
6. or 7.0 times 10°° inch per inch.

MR. GALLAGHER: Thank you

CHAI RVAN MAYNARD: Said, is that sonething
you would like for themto get back to you on or --

MEMBER ABDEL- KHALIK: | think it would be
a good idea to know the properties that were used in
t hese cal cul ations just for the record.

MEMBER ARM JO. But the point is you did
take into account the different mechani cal properties
at the higher tenperatures and you have that data

avai l abl e for us?

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

71
DR. NMEHTA: Yes.

MEMBER ARM JO. Ckay. Thank you.

VI CE- CHAl RMAN WALLI'S:  Now, this 74-foot,
6 inches, is this vessel always filled so nmuch during
a post-accident condition? This is alnost filling the
whole thing, isn't it? This is an extrene case of
some sort or what you expect in a post-accident
condi ti on?

MR. GALLAGHER: Yes. | think this goes
all the way up to the vent.

VI CE- CHAI RVAN WALLI'S:  Yes. It goes al
the way up to alnost fill the whol e thing.

MR. POLASKI: These are the | oad cases
that we have to anal yze.

VI CE- CHAI RVAN  WALLIS: This is sone
conservative extrene assunption, is it, or sonething?
This is the nost water you coul d possibly put in there
before it cones out?

PARTI Cl PANT: That's correct.

MR GALLAGHER: Yes, this is conservative

VI CE- CHAI RVAN WALLIS: It just seems
unusual . Maybe | don't understand the post-accident
scenari o.

MR GALLAGHER: | nean, these are the | oad

conmbi nations that we're required to analyze for.
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MR. POLASKI: These are the |oad
conbi nations. These are the ones that in the current
licensing basis before this analysis --

VI CE- CHAI RVAN WALLI'S:  This in the worst
that could possibly happen that you fill the whole
thing up to the vent.

MEMBER SIEBER: It's very conservati ve.

MR GALLAGHER: And, Dr. Wallis, | nean
you're hitting on sone good points because i f you even
think this whole refueling, the refueling is our
l[imting case here for buckling. And so you think
about it.

What it is is duringrefueling, whichonly
occurs about 20 days out of every 2 years, that we
woul d have a seism c event tw ce the design basis and
we have this external pressure on the containnent.

So probablisticallyit's pretty small, but
this is what we're required to analysis for.

CHAI RVAN MAYNARD: Yes. The requirenents
for these types of analysis do require that |evel of
conservatism

MR GALLAGHER: That's correct. That's
correct.

CHAI RVAN MAYNARD:  Yes.

DR. MEHTA: And these were al so provided
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in the design specification, which was the basis for
the anal ysis that --

MEMBER SI EBER. Right. Ckay.

VI CE- CHAIl RVAN WALLIS: But if we're trying
to ook at what is the real risk of something, it is
nice to know what is the reality as well as what is
sorme design specification

MR. GALLAGHER. Right. | understand.

VI CE- CHAl RVAN  WALLI S:  Coul d soneone
explain to ne naybe | ater on about when, in ever, you
get this 74-foot, 6 inches occurring in reality?

MR. POLASKI: W probably don't have that

MR. GALLAGHER: W will follow up. W can
followup in a brief because what you would be intois
your trip, your energency operating procedures.

VI CE- CHAl RVAN WALLI S:  Ri ght.

MR. GALLAGHER And so it would be way
beyond anyt hi ng normal .

VI CE- CHAl RVAN WALLI S:  kay.

MR, GALLAGHER  Yes.

DR MEHTA: These | oad conbi nations that
were used, now noving on to buckling analysis, 26
what | have provided here is first the basic sumary

of the buckling analysis. This was conducted in the
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uni formdrywel | shell thickness of sonme 36 mMs in the
sand bed region.

The stress limts and safety factors in
accordance with the code requirenents, the analysis
showed t hat t he code case and 284 requi renents are net
and considered the design basis load and |oad
conbi nati ons whi ch were consistent with that as a part
of the sensitivity study, would that consider a | ocal
area which i s beyond the 736 ml thickness with a | ocal
t hi ckness reduction of 536 m's, which is when we found
that there was a nore significant inpact on the
buckl i ng.

And the last one is, as you would see,
some nore details of how the 736 nls are being
noni t ored agai nst acceptance criteria, which --

VI CE- CHAl RMAN WALLIS: Al right. \Wen
you do the buckling analysis, do you actually nodel
the instability and its gromh? Do you actually |et
the thing proceed to buckle or is it some kind of
enpirical nethod? Do you actually let the thing
crunpl e when you do your analysis? It begins to go
unstabl e and then presumably you stop or do you use
sone ASME coefficients of sone sort?

DR MEHTA: W use first the ANSI S nodel,

whi ch gives us the theoretical buckling |oad. And
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t hen we actual |l y reduce that by the so-call ed capacity
reduction --

VI CE- CHAl RVAN WALLIS: But you have to
assume some sort of Eigen function or sonmething. You
have to -- I'mtrying to figure out how nuch of this
-- does ASME build sonme conservativeness or do you
actually analyze the thing to the point where it
col | apses?

DR.  MEHTA: The coll apsed | oad was
cal cul ated, but then we apply -- the code case in 284
has reduction in the theoretical cal cul ated buckling
| oad corresponding to what the --

VI CE- CHAIl RVAN  WALLIS: How do you
cal cul ate the buckling | oad, then?

MR. GALLAGHER: | think if | can just
interject here because | think Dr. Wallis is after
| ooki ng at what margins are available --

VI CE- CHAl RVAN WALLI'S:  No. Actually, does
it buckle?

MR, GALLAGHER  No.

VI CE- CHAI RVAN  WALLI'S:  Your analysis
doesn't go to a large deflection

MR. GALLAGHER: You go to a stress val ue,
but there's a safety factor in there. And the safety

factor is dependent on your | oad conbination either 2
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or 1.67. And Dr. Mehta will go through that, but so

you go to the stresses with safety factor.

VI CE- CHAI RVAN  WALLIS:  The buckl i ng
criteria-- and there is sonme ASME m xture of factors,
rat her than actually cal cul ati ng buckling happeni ng.
s that right?

MR, GALLAGHER  Yes.

DR. MEHTA: You're | ooking at buckling
load, which | think the next couple of slides
illustrate the process that you follow

MEMBER ARM JO. Basically you only get to
a stress level that's half of what's required to
buckle. You don't actually --

MR. GALLAGHER: Right, because there's a
safety factor, too.

MEMBER ARM JO  Yes.

MR. GALLAGHER. So you woul d get down to
there still should be --

VI CE- CHAl RVAN WALLI'S:  But you still have
these NI's and alpha |I's and those things.

MR, GALLAGHER  Yes.

CHAI RVAN MAYNARD: | appreci ate everyone's
pati ence here. W do have a nunber of people
listening on phone calls. And it's inportant that we

speak into the m crophone and speak with a | oud voice
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so that everybody can hear.

DR MEHTA: In the next slide, | wll have
sone of the details of the --

MEMBER ABDEL- KHALI K:  Can we go back to
slide nunber 26? The locally thinned area, the
12-inch by 12-inch area, where was that | ocated in the
36-degree pie slice?

DR MEHTA: That was in between the -- for
t he sand bed because we believe that's where we saw
buckl i ng node shape --

MEMBER ABDEL- KHALIK:  No. Azimuthally
where is it located? Around the angle within the
36-degree pie slice?

DR. MEHTA: The 36-degree --

MR GALLAGHER It would be at the two
edges.

MEMBER ABDEL- KHALI K: At the two edges.
So half of it is |ocated on one edge, and the other
half is |located on the other edge of the --

PARTI Cl PANT: So when you put the slice
together, it's a 12-by-12.

MEMBER ABDEL-KHALIK: I n the m ddle,
bet ween the two vent --

PARTI Cl PANT: And that's where the nost

stresses are --
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MEMBER ABDEL- KHALI K:  Thank you.

MEMBER ARM JO. | have a question on that
| nmeant to ask earlier. You say the 12-by-12-inch
area, 536 would have no significant inpact on
buckling. For that sanme thinning, how big an area
woul d have a significant effect?

In other words, if this were a 4-foot by
4-foot area at 536, would that make a difference?
Wuld it be -- you know, | would |ike to just know how
conservative or non-conservative is it, this
12-by-12-inch.

DR. MEHTA: In this 12-inch by 12-inch
area, where we put that in the worst |ocation, we
found about approxi mately a 9 percent reduction inthe
buckling | oad, which is kind of |ike considered |ike
pl us/ m nus 10 percent in the ASME code in the --

MEMBER ARM JO  If you have made that area
twice as big, would it have been |ike an 18 percent
reduction in the buckling load or is it linear? |I'm
just trying to get an idea of how rmuch of a --

DR. MEHTA: W only went up to 12-inch by
12-inch, but ny guess is that there will be further
reduction. |If it were a nmuch larger area, then there
woul d be a sonewhat |arger reduction. But in this

case, we only considered 536.
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MR. POLASKI: So, Dr. Armjo, | think the

answer to your question is that they only | ooked at a
12-by-12. And, actually, that 12-by-12 then tapers
from536 to 736. W did not investigate if there were
| ar ger areas.

And | don't believe that there was a need
to do that based on the informati on t hey had avail abl e
at the tine. And we confirmed that later with NT
nmeasurements if there's no areas that cone even cl ose
to this 536 on one-foot-square area.

MEMBER ARM JO Right. Basically if you
conclude that where you have data it represents a 12
by 12-inch region and the worst, if you nmeasure a thin
area -- | guess | lost ny train of thought. [|I'mjust
trying to find out what we have to worry about here
and - -

MR. POLASKI: Later in the presentation --
| would Iike to hold it until we get to it -- we've
got a diagramthat shows all of the readings that were
taken on the containment. | think that will give you
a good picture to show you that no areas are anywhere
close to 536 in this kind of --

MEMBER ARM JO O that much area?

MR. POLASKI: Yes, that nuch area, nothing

anywhere --
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VI CE- CHAl RMAN WALLI S: | would like to ask

that this -- this is a GE analysis. Sandia also did
an analysis. Are we going to hear a presentation of
the Sandia? W are? GCkay. Thank you.

M5. LUND: Yes. That will be later on
t hi s afternoon.

VI CE- CHAl RVAN WALLI S:  kay.

DR MEHTA: In the next slide, this slide
illustrates the equation that was used for the | og or
conpressive stress or buckling stress. As you w |
see, the first one on the nunmerator of this equation,
on the right-hand side is sigma |E

That is the theoretical stress, which when
we do the nodeling and just let it run, it will give
an itemval ue which is how nmuch is the -- what is the
t heoretical buckling |oad for perfect shell as it is
nodel ed is the buckling | oad conpared to the applied
load. |If the itemvalue is six, that neans the
t heoretical buckling load is six tines the upper --

VI CE- CHAl RVAN WALLIS: Buckling is a
gl obal phenonenon, isn't it? It's not a |loca
phenonenon?

DR. MEHTA: Right.

VI CE- CHAl RVAN WALLI S:  So how can there be

a stress?
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DR. MEHTA: In the ANSI S npodel, it starts

of f with whatever is the | owest particul ar -- wherever

t he buckling is happening first. And so we |ook for
the lowest item value. And that is the | owest
buckling load. And then there are higher item val ues,
which will show that sonme other |ocations my be
val ued.

So in this case, we use the boundary
conditions inthis one, synmetric-symetric and so on,
just to nake sure whichever gives us the | owest ideal
val ue.

VI CE- CHAI RVAN WALLI'S: | wunderstand that,
but where is this stress? | nmean, if you have a
narrow region, the stress is bigger there. So
presunmably the thinner region, the stress is bigger.
So where is this all owabl e conpressive stress? Is it
t he maxi num one somewhere?

MR. GALLAGHER:. W have a couple of --

MR. POLASKI: W have sone pictures that
we will show you --

MR. GALLAGHER: Slide 31 and 32 | think
will hit that point.

VI CE- CHAl RVAN WALLIS: But if you have a
stress distribution, buckling nust be something to do

with the entire distribution, not just the | ocal
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stress.

MR. GALLAGHER: Dr. Wallis, if we could go
to slide 317

VI CE- CHAI RVAN WALLIS:  Maybe it's too
conplicated to explain.

PARTI Cl PANT: No, it isn't.

MR. POLASKI: Let's let Hardiyal go
through. And we'll get to that. | think we'll show
you the answer in a couple of slides.

VI CE- CHAIl RVAN WALLI'S:  Maybe Dr. Shack
understands it all and can explain it to ne in the
br eak.

DR. MEHTA: So the sigma IEin this
equation is the theoretical buckling stress. And then
onthe left of that is alphal, which is the reduction
of the reduction --

VI CE- CHAl RVAN WALLI'S: Is this an average
stress or sonething? Were do | get this sigm |E?

DR. MEHTA: It's the average in the sense
that the average in a stress in the sand bed region.
And if | use that as a nunber --

VI CE- CHAl RVAN WALLI S: Average stress?

DR. MEHTA:  For the purposes of
multiplying to get a theoretical nunber. O herw se

the stress distribution, we realize that it varies
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t hrough the sand bed region. But in order to apply
the itemfactor of |ike 6.141, whatever the stress is,
whatever the stress in the sand bed region, it is
6.141 times or the --

VI CE- CHAI RVAN WALLI'S: Average stress?
Ti mes the average stress?

DR. MEHTA: It is for the purposes, Dr.
Wallis, if we have to use a nunber, we use t he average
stress, but that --

VI CE- CHAI RMAN WALLIS: Sigma IE is an
average stress?

DR MEHTA: Average stress.

VI CE- CHAI RVAN WALLI S:  Thank you. That's
what | was trying to figure out.

MR. POLASKI: Dr. Mehta, just to be clear,
it's the average in that grid, right, because you're
on a --

DR. MEHTA: O it's to the section through
t he sand bed region.

VI CE- CHAl RMAN WALLIS: It's the whole
thing. Yes. That's what |'mtrying to get. Ckay.
And so a slightly thinner, narrower region wouldn't
affect that significantly, right?

DR. MEHTA: Right. W essentially --

VI CE- CHAI RVAN WALLIS: Al right. That's
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what |'mtrying to get at. Thank you.

DR. MEHTA: In the one key factor in the
anal ysis --

VI CE- CHAI RVAN WALLIS: I'msorry. This
conpressive stress, does it matter which direction
this stress is on? You have tangential, and you have
what ever you call the other ones, |ongitudinal or
somet hing stresses. Wich stress is it or is it sone
conbi nation of these stresses?

MR. POLASKI: So the question is, what
conbi nation of stress --

VI CE- CHAl RMAN WALLIS: Yes. Stress is a
tensor, isn't it? Wich stress are you | ooking at
her e?

DR. MEHTA: There were all the applied
stresses to the nodel as they -- you know, |ike, for
exanple, the seismc stresses in the --

VI CE- CHAl RMAN WALLI S:  Yes, but stress is
a tensor. So which stress is this stress?

DR. MEHTA: They were conpressive in the

VI CE- CHAl RMVAN WALLI S: I n which direction?
In the longitudinal? 1In the vertical sort of
direction or the tangential? Does it nmatter which

one?
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DR. NMEHTA: In the vertical direction

which is the neridional direction, they were
conpr essi ve.

VI CE- CHAI RVAN WALLI'S: That's the one you
| ook at, the neridional. So the tangential stress,
whi ch we get in another node sonewhere here, doesn't
have any effect? The circunferential conpression
doesn't tend to buckle it, |ike squeezing it a beer
can and buckling it? It doesn't --

DR. MEHTA: The geonetry of this is such
that that neridional with conpressive stress along
wi th this thing produces tensile or hoop stress, which
is a circunferential direction, which it tends to
strai ghten out any i nperfections, which nmay contri bute
to buckling. So we did take that into account, effect
in order to nodify the capacity reduction factor.

MR POLASKI: Dr. Wallis, | think the next
couple of slides will show you diagrammatically that
the different --

VI CE- CHAIl RVANWALLI'S:  So this conpressive
stress that's here, the sigma IE, is the meridiona
stress? Yes, this one. It's this one. I1t's not the
ci rcunf erence.

MR. POLASKI: It's this one, yes.

VI CE- CHAI RVAN WALLI'S: And the
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circunferential one has no effect?

MEMBER ARM JO It |ooks like it nust
because that's --

VI CE- CHAl RMVAN WALLI S:  Must.

CHAI RVAN MAYNARD: Why don't we nobve on to
a couple of slides? And then if it's not clear after
t hat --

VI CE- CHAl RVAN WALLI S:  Maybe it will never
become cl ear.

MR. POLASKI: Let's go through the slides.

DR. MEHTA: The slides will show buckling
shape and the --

VI CE- CHAl RVAN WALLI S: That hel ps. That
hel ps, yes. That hel ps.

DR MEHTA: And the third factor will be
the eta | in this equation, which is the plasticity.
If it turns out that the buckling, calculated
t heoretical buckling stress, is quite a bit higher
than the proportional limt, then there will be sone
plasticity. And there should be --

VI CE- CHAl RVAN WALLI S:  Ri ght.

DR.  MEHTA: Correspondi ngly, the | oad
shoul d be reduced. So we use that also as the factor
eta |. And so overall the allowable stress is

calculated firstly but fromthe theoretical buckling
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stress tinmes the capacity reduction factor al pha | and
then the eta I, which is the plasticity reduction
factor, divided by safety factor.

And we use a safety factor of 2.0 for the
refueling condition and 1.67 for the post-accident
condi tion, which are consistent with the ASME code and
t he code case and 280 code.

The boundary conditions for buckling
analysis for the pie slice nodel, essentially there
were only core conbinations. So we use
symetric-synmetric, asynmmetric-symetric. And |I'm
going to on the next slide show how the
symmet ri c-synmetri c boundary conditi on woul d be. \What
you woul d see on this slide is the nearby bay has the
same symmetric displacenent as the main bay.

VI CE- CHAI RVAN WALLI'S: | have a question
about this, too. You have a pie shape. You have a
pie shape. So it seens that your buckling shape of
the wavelengths are determned by this 36-degree
segnent. It doesn't allow you to have one which is,
say, half goes around, includes two segnments in a
wavel engt h, doesn't it?

The fact that you have a pie constrains
t he ki nd of itemval ues that you can pick up, does it?

You' ve got this boundary condition which is sort of
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restricting the nodes, isn't it?

Maybe Sandi a can explain this to nme | ater
on. The fact that you have a pie restricts the
buckl i ng nodes, doesn't it?

DR. MEHTA: G ven this 36-degree segment,
we have geonetry up to this. And we have taken the
worst bay in the sense that the --

VI CE- CHAI RVAN WALLI'S:  There is symetry
around this pie. So it doesn't allow you to have
nodes which would not have equal behavior on both
sides of the pie, right?

DR. MEHTA: Yes. 1In this case, it's equa
behavi or, which is the symetry boundary condition.
And the next slide, 29, shows where this could be one
direction here, the other direction there. And so
that is the asymetric node.

And so we di d consi der it
symetric-synmetric, symetric-asymetri c, and
asynmetric-asynmetric. And so the symetric-synmetric
gives up the lowest itemvalue. That is the | owest
buckl i ng | oad.

MEMBER ABDEL- KHALIK: Are there any
buckl ing nodes in which the span can be greater than
36 degrees?

DR. MEHTA: At least the way this is
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nodel ed?

MEMBER ABDEL- KHALI K:  No. | nean, | ook at
the symretric-symetric, which gives you the | argest
span, previous --

DR MEHTA: Previous slide?

MEMBER ABDEL- KHALIK: If you were to do a
full 360 degrees, are there any buckling nobdes in
which the span can be greater than one-tenth the
entire 360-degree?

DR MEHTA: | believe in that case, those
ki nds of nodes, you would have a higher item val ue
because in this case, given that we have the
360-degree slice, the boundary conditions we could
supply were this. So | believe we are sonewhat
conservative --

VI CE- CHAl RVAN WVALLIS: If | crunple a beer
can, it doesn't crunple into 36-degree pies. It does
sonmething el se, right? So you're sort of forcing this
thing to crunple into 36-degree pieces symmetrically.

MEMBER SIEBER  Well, it's conplicated
somewhat by the tank --

CHAI RVAN MAYNARD: First of all, crunpled.
W probably should use a crunpled soft drink can, as
opposed to a crunpled -- but they don't have pipes

runni ng out of them
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MEMBER S| EBER: The connection to the --

MEMBER ARM JO. The reason 36 degrees was
chosen, could you just address --

DR MEHTA: At that tine this was done in
the '89-'90 time frame. The conpetent capability we
had was about two orders of magnitude smaller than
what we put on the programat that time we had. So
that's all we only --

VI CE- CHAl RMAN WALLIS:  We'll ask Sandia if
t hey got 36-degree --

CHAI RVAN MAYNARD: | understand that it
was your position or assunption or guess that |arger
pie pieces would actually end up with a higher item
val ue, which would be less likely to buckle.

MEMBER SIEBER: | think this is a verti cal
view. There are ten vents, which neans the vents are
36 degrees apart. They represent constraints.

CHAI RVAN MAYNARD:  Ri ght .

MEMBER SI EBER. And so the buckling, the
bi g knee of the buckling, is going to be between the
vents.

VI CE- CHAI RVAN VWALLIS: Are they
constraints, though? They can nove around.

PARTI Cl PANT: Not nuch according to this.

MR GALLAGHER: Dr. Vallis?
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MEMBER S| EBER:  They do nove around. They

are not solid, but they are there.

MR GALLAGHER: Yes. Around the vents,
they are stiffened. So that the netal is nuch thicker
around the vents.

DR. MEHTA: And the next slide essentially

MEMBER ARM JO  Dr. Mehta, before you
| eave those, | still don't understand this. | see
like a big sphere, and you're squeezing down on it.
And | don't wunderstand. These pictures show us
| ooki ng down fromthe top.

MEMBER SI EBER  Ri ght.

MEMBER ARM JO.  If we | ook fromthe side,
what would it look Iike? | kind of thought it would
buckle in the vertical direction, not in the
circunferential direction.

MEMBER SIEBER. | did, too, initially.

DR. MEHTA: | do have one of the buckling
nodes, which was the limting one for the buckled
shape.

MR GALLAGHER: Let's show them Dr.
Mehta. Let's show themthat. Go to slide 31.

DR. MEHTA: Thirty-one? kay. This is

the buckling analysis. One of the nodes for the
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refueling condition case. Up here the red area is
actually noving radially outward. And the new area is
novi ng i nwar d.

VI CE- CHAl RVAN WALLIS: So if you | ooked on
the vertical slides, it's buckling in that plane as
wel | ?

DR. MEHTA: And also it's noving out here.
Soit's synmetric with respect to the nearby bay. And
sothis is what is the theoretical buckle shape, which
gives the |least buckling |oad, which is this factor
called 6.141. What that says is whatever |oad we
applied for the refueling condition, the theoretical
buckling load for this node is 6.141 tinmes that val ue.

VI CE- CHAl RVAN WALLI' S: But the | oad again
you're having a stress only in one direction or
sonmething. That's what puzzles ne because there are
stresses in both directions here, which nust both
i nfluence the buckling surely.

DR MEHTA: The nodel has all of the
| oadi ng applied to the appropriate nodal |oading, so
on. So it has exactly --

VI CE- CHAI RVAN WALLIS:  All the resources
are in there, including the tensile ones.

DR. MEHTA: And only for conveni ence of

cal cul ation, what we did was we just calculated a
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single value of the average stress here just to show
that if you take that average stress, multiply by
this, that will be the total theoretical buckling

| oad. But we know that the stress here is distributed
in away that it val ues.

MEMBER ARM JO  Ckay. | understand now.

DR MEHTA: The next slide shows the
asynmetric buckling node. And in that case, as you
will see here, the factor is 6.231, which is higher
than 6.14. So essentially that is saying the
symmetric-synmetric | oad would be the | east buckling
| oad.

MEMBER ABDEL- KHALI K:  So npde one is the
[imting one, where you have symretric-symetric?
Mode three is less high or restrictive?

DR. MEHTA: Right.

MEMBER ABDEL- KHALI K:  So the question then
is if the span is longer, if you were to take two
36- degree pi e shapes and apply a nobde one anal ysis on
themw th symmetry on both ends of the 72-degree --

MEMBER SI EBER  Ri ght.

MEMBER ABDEL- KHALI K: -- pie shape, would
you get a | ower | oad?

DR. MEHTA: | believe you will get a

rat her higher | oad than that because that again woul d
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capture if we include nore of the material, then that
woul d contribute to --

VI CE- CHAI RVAN WALLIS:  Now, the snaller
wavel engths are nore unstable? The smaller
wavel engths are nore unstable? So | could go to a
tiny, tiny one? And it would be npost unstable? It
doesn't make sense sonehow. | thought the biggest
wavel engt hs were nost unstabl e.

DR. MEHTA: For exanple, the 360-degree
nodel would capture all of that. And there what |
have seen --

VI CE- CHAl RVAN WALLIS: We'll see that.

DR MEHTA: And what | have seen, |
believe, in Sandia would prove that the factors are
hi gher than what we have here.

VI CE- CHAI RMAN  WALLIS: It would be
interesting to see if they get the sanme kind of
pattern that you get. Ckay.

MR QUAQU: Ahnmed Quaou. Dr. Mehta, would
you get nmore information i f you descri bed t he boundary
condition you used for the nodels that could explain
t he questi on whet her the node is going to be | ower or
hi gher? The boundary condition you can save it for
the pie slice to conclude that the nodel represents --

VI CE- CHAI RVAN WALLIS: It's a symmetric
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boundary condition. You're not allowing it to be a
72-degree -- we'll nmove on. |I'msure it will becone
clear at the end of the day.

DR. MEHTA: It's my engineering judgnment
that | believe it would be higher.

Next slide. Here are the details of the
summary of the buckling radiation for the refueling
case. As you would see up here, the bottomis the
7.59 psi, which is the average val ue that we cal cul ate
for the refueling condition when all the |oads were
appl i ed.

As you woul d see in what we saw, the 6.141
was the factor that we got. So if we multiply 7.59
psi by 6.14, this is the theoretical buckling stress
like we get. Again, it's a single nunber that we are
| ooki ng at.

VI CE- CHAl RVAN WALLIS: So the two psi is
contributing, the .59 part of this? Yes. The bottom
line there, 7.59, you said earlier that the 2 psi
contributes about .6. So it's about ten percent of
it. It's the two psi.

DR MEHTA: That's correct.

VI CE- CHAl RVAN WALLI S:  kay.

DR. MEHTA: When the capacity reduction

factor is 0.207, that indicates that wth the
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reduction by a factor of five for the radius
i nperfections that could be there and the actual
shel | s.

Now, then we | ooked at the fact that the
geonetry of the spherical shell in the sand bed region
is such that we applied conpressive stress produces
hoop tension, which tends to actually straighten out
sonme of the inperfections.

And for that, we went to Dr. C arence
Mller, who was the author of food case and 284. He
al so currently is the chief engi neer at Chi cago Bri dge
and Iron. And he concurred with this approach. He
said this approach to take into account that the
tensile circunferential stress would raisethis factor
from above.

And so we calculated this or this
circunferential stress that was produced in the sand
bed region for the applied building. But was it equal
in pressure calculated as if what that tensile stress
isin terns of equal in pressure.

VI CE- CHAI RVAN WALLI S: Take that away.
That's uniform

DR. MEHTA: Uniform spherical.

VI CE- CHAl RVAN  WALLI'S:  You subtracted

that? That was a |later cal culation? You subtracted
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t he uni form stress?

DR. MEHTA: This one was just in terns of
if I had a hoop stress --

VI CE- CHAl RMAN WALLIS:  Right, right.

DR. MEHTA: -- in a sphere, then what the
val ue equal in pressure would be. And then there is
a paraneter which we go through. And all that
indicates is essentially this, the nodified capacity
reduction factor, is 0.3 --

VI CE- CHAI RVAN WALLI'S: That's nodified by
the circunferential stress?

DR MEHTA: Due to the circunferential.

VI CE- CHAl RVAN WALLI S: Okay. Good. Thank
you. That's --

DR MEHTA: All that indicates is that due
to the tensile stress in the sand bed region, the
actual penalty factor, instead of .207, woul d be . 326.
So then if we multiply this nunber by this nunber, we
get 15.18, | guess.

Since this stress is very snall, it's way
bel ow t he proportion Iimt. There was the elasticity
reduction factor was essentially 1.0. So this when
you nultiplied by 1.0, we get the inelastic buckling
stress, which is 15.18 psi.

And if you apply a factor of safety of
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two, then we get this nunmber. It just turns out in
this case this nunber would just about be the val ue
that is required fromwhat we cal cul ated here.

Now, again, this is based on 736 ms of
uni form thickness assunmed throughout the sand bed
regi on.

MEMBER ABDEL- KHALI K:  So wi t hout taking
credit for the circunferential stress, what would the
code safety factor be?

DR. MEHTA: It would be considerably
| oner. For exanple, it would be in the ratio of .207
divided by .326. So at |east by about the val ue
increased from .207 to .326, which was about 60
percent increased.

And we had consulted Dr. Clarence Ml ler.
He had also witten a report. He agreed with this
approach that we used. And also he had produced a
Vel di ng Research Council bulletin nunmber 406, which
cane out in 1995, had the sanme fornulas in there which
were used in this approach.

VI CE- CHAl RVAN WALLI'S: | think that's why
inthe accident | oad case you' re okay because there is
a conpressive stress in the accident |oad case, but
there's also a significant tensile stress, which

probably neans it doesn't seem to be a buckling
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anal ysis for the accident | oad case, although thereis
a conpressive stress.

PARTI Cl PANT: W presented the core
acci dent.

MR. GALLAGHER. W presented the limting
case here, Dr. Wallis, which is --

VI CE- CHAI RVAN WALLIS:  You did do an
accident load case? | don't think Sandia did. Maybe
I'"'m --

MR. GALLAGHER: For the accident pressure
| oad case, Har? Dr. Hardiyal Mehta?

DR MEHTA: |I'msorry?

MR. POLASKI: The question is, as part of
this analysis, did you do a buckling analysis for the
other load conditions, for the accident condition?
Did you do that anal ysis?

DR. MEHTA: Yes. W -- oh, for buckling?

MR. POLASKI: Yes, for buckling.

DR. MEHTA: For buckling, we realized that
either the refueling or the post-accident conditionis
governing. W realized that with the large interna
pressure, the buckling would not be an issue during
the --

VI CE- CHAl RMAN WALLIS: That's right. So

it's the tensile stress that saves you in that case.
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Thank you.

DR. MEHTA: Going to slide 34, as |
nmentioned earlier, alocal area of 12-inch by 12-inch
was considered in the nodeling to do the sensitivity
study. There we produce this 12-inch by 12-inch area
to the end of the nodel to be where you saw the
buckl ed shape, which woul d tend to produce t he | argest
change in the item val ue.

And then that was used as a criterion for
the locally reduced nessage, which nay be neasured
during the UT inspection.

VI CE- CHAl RVAN WALLI'S:  And you put it in
the worst place, did you? You put it in the worst
pl ace as well as having --

DR. MEHTA: Exactly, fromeffect on the
buckl ing | oad poi nt of view.

MEMBER SIEBER: Are we to conclude from
that that the mn. wall thickness varies frompoint to
point as far as the exam nations that the licensee is
to make and that you just aren't going to apply a
constant min. wall for a given elevation in the
vessel ?

MR. POLASKI: The answer to that is the
anal ysis, as we saw with the colored pictures where

t he coupling would occur --
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MEMBER S| EBER:  Yes.

MR PCOLASKI: -- those are the areas that
were nost susceptible to buckling. It was done at a
736 m uniform thickness. W applied a 736, as |
remenber - -

MEMBER S| EBER:  Ever ywher e?

MR. POLASKI: -- everywhere.

MEMBER S| EBER  Ckay.

MR POLASKI: So in areas other than the
limting buckling areas, we actually had nore --

MEMBER S| EBER: You have nore margin --

MR. POLASKI: More margin

MEMBER SI EBER: -- as opposed to all ow ng
a reduction in the required thickness?

MR, PCLASKI: Yes.

MEMBER S| EBER. Thank you.

DR. MEHTA: Going on to the next slide,
essentially concluding the buckling analysis,
concl usions, which were essentially the sane neasure
presented earlier, we used 736 nls uniform cel
t hi ckness.

CHAI RVAN MAYNARD: Again | would ask you
to speak up a little bit because peopl e on the phones
are having a hard tinme hearing sonetines.

DR. MEHTA: (Okay. Thanks.
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VI CE- CHAl RVAN WALLI S:  Can you tell me who

is on the phone, out of curiosity?

MR. JUNGE: The State of New Jersey. |
t hi nk one of the congressnen is |istening, Region I
and sonmeone from Rutgers environnental |aw clinic.

VI CE- CHAl RVAN WALLI S: Ckay. Thank you.

DR.  MEHTA: Essentially this slide
sumari zes what | had presented for the docunent
evaluation. And next | will be noving on to the
asynmetrical section 8 stress anal ysis.

MEMBER ABDEL- KHALI K:  Excuse nme. Before
we nove on, the fact that the locally thinned area --
the placenment of the locally thinned area al ong the
symmetry lines for node one nmkes that the worst
condition. That is not necessarily the case for nobde
three, is it?

DR. MEHTA: After putting that locally
t hi nned area, we again draw the anal ysi s what ever the
| onest nobde was. It turned out to be al so
symmetric-symretric. And so |'massuming that there
wi |l be higher nodes |ater on.

MEMBER ABDEL- KHALIK:  No. | nean, if you
were to do the anal ysis where the | ocally thinned area
is in the mddle of one of the peaks for node three,

woul d t he m ni mumt hi ckness be different than 536 nl s?
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DR. MEHTA: Well, the sane item factor,

t he m ni rumt hi ckness, woul d be different and probably
woul d be even | ower because what we had consi dered was
t he worst | ocation, the thickness we assunmed was 536
ms.

Now, if we consider an area where it is
not associated from the worst type of nobde shape
| ocation point of view, then naturally the area woul d
be even thinner there. That's ny --

MEMBER ABDEL- KHALI K:  Ckay. Thank you.

MEMBER ARM JO. | think |I finally figured
out what | was trying to ask a while ago. For this
12-inch by 12-inch area, howthin would the steel have
to be in order to | ose your factor to safety in this
12-by-12-inch when you have a 12-by-12-inch thinned
area?

You know, you say that it has no
significant inpact of 536. What thickness does it
have a significant inpact to the point where you woul d
| ose your safety factor?

Do you see what | amtrying to say? You
know, do you have nore margin here or is this the very
edge or what?

MR. POLASKI: |s there any anal ysis going

to share that's thinner than 536? How thin do you
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have to go before buckling m ght actually occur?

MR OUAQU: Ahmed CQuaou with AmerGen. W
do not have any analysis other than the 536 in the
12-by-12 area to denonstrate it.

MEMBER ARM JO. A judgnent question for
Dr. Mehta. Do you think it would be -- are you right
on the edge at 536 or 400 in a 400 ms 12-by-12-inch
area, still have no significant inmpact or would you
have crossed the |ine?

VI CE- CHAIl RVAN WALLIS: O course, it's a
hol e.

MEMBER ARMJO Yes. Wll, a hole, you
know, for buckling, if it's just a snmall hole, it
won't make any difference. So at sonme point, so this
is an area thickness issue. And I'mjust trying to
find out howfar as we in the locally thinned area --

VI CE- CHAIl RVAN WALLI'S:  Well, the vents
have been --

MEMBER ARM JO. But they are stiffened
with these giant --

CHAI RVAN MAYNARD: Do you have that
information or is that something we need to go back --

MR GALLAGHER: W don't have a
calculation that -- the only thing we can say, as Dr.

Meht a mentioned earlier, is that this was about a 9
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percent reduction, you know, going to 536. So to get
to the safety factor, you have a 50 percent reduction.
So you can go |lower than 536. W just don't know how
much nore.

MEMBER ARM JO. That's what I'mtrying to
get at. How far as we from--

MR. GALLAGHER: W don't have that

anal ysi s.

MEMBER ARM JO  Ckay.

DR. MEHTA: (Going on to the ASME code
section 8 stress analysis, slide 37. In this, the

stress anal ysis that we conducted according to the
ASME code guidelines, also we used one of the
allowabl e stress limts from standard code section
3. 8. 2 because t he ASME code di d not have gui del i ne for
t he forced acci dent condition all owabl e stress limts.
The stress limts on safety factors were
according to the ASME code. The anal ysis showed t hat
the ASME code requirenents were net. And also |ater
oninthis slide, you will see the cal cul ati on of the
stresses based on the reduced pressure of 44 psi.
That reduction in pressure anmounts to
about a maximum of 5,200 psi. And the m ni mum
requi red general and | ocal drywell shell thicknesses,

those results are al so presented later in this slide.
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And all of these are used for the acceptance criteria
in the inspection results.

We're going to now the details of this,
use the 1962 ASME code section 8 and al so 3 code cases
whi ch suppl emented the requirenents in the ' 62 edition
of the code.

The original code al so didn't have certain
guidance in two areas. One area was whet her | ocal
areas increased nenbrane stress due to any thickness
reduction as to how far they could be or how the
extent of that area could be, which we have to use in
the case of '62 psi peak pressure, which was not
needed, actually, in the case of 44 psi peak pressure
because the stresses cone out to be lower. And for
the, as | nentioned earlier, post-accident condition,
we used the limt fromstandard plan section 3.8. 2.

This slide sunmarizes the allowable
stresses that we used in the code analysis. The three
categories are general primary nmenbrane stress,
general primary nmenbrane pl us bendi ng, and the primary
pl us secondary.

In the all conditions except t he
post-accident, the limts are again consistent with
what's in the ASME code for |level C condition, which

is essentially for the accident condition.
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And for t he post-acci dent condition, these
limts are corresponding to the 38,000 psi general
primary nmenbrane is the eave stress and 7,000 is for
the primary plus secondary stress.

Going on to the next slide, this slide,
the table summarizes the radius cal cul ated stresses
and the conparison with allowable values and the
per cent age nargin.

As you will see, they appear. The first
colum has the thicknesses that were used in the
anal ysis. These are uniformthicknesses in each of
t he region.

The stress category and then the
cal cul ated stress magnitudes are here. And these are
the allowable stresses. In this case, instead of
19,300 psi, we used to the extent that the ASME code
permts, that the |ocal nmenbrane stress is what's
above 110 percent of the general nenbrane stress
l[imts.

The inplication is if in an operating
structure you could have to sone extent regions in
which the stresses between 100 and 110 percent of
all owabl e. So that was used here, which is not
necessarily in the case of 44 psi peak pressure, as

will be shown | ater.
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This, the last colum shows the margins
that are with respect to the allowable stress. As you
coul d see, each of these neets the criteria.

VI CE- CHAl RVAN WALLIS: Do you have any
comment on the size of the nmargin?

MR POLASKI: We will address that in the
next section on the presentation. It's going to
di scuss the change from 62 to 44 and how we gai ned
margin in that area.

VI CE- CHAI RVAN WALLIS:  You will tell us
why t hree percent was okay?

MR. POLASKI: Well, we're going to show
you that it's actually a lot nore than three percent.

CHAI RVAN MAYNARD: Yes. This is based on
the 62 psi.

MR. POLASKI: This is 66.

CHAI RVAN MAYNARD: Ckay. Okay. And that
extra two psi --

MEMBER ARM JO.  And t hank you.

VI CE- CHAl RVAN WALLI S:  Thank you, Dr.
Meht a.

MR PCOLASKI: | would now like to
i ntroduce M. Ahned Quaou. M. Quaou was a nenber of
the Oyster Creek license renewal team He has worked

on several license renewal projects, startingwith the
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Peach Bottom |icense renewal project.

He holds a Bachelor's degree in civil
engi neering from the University of Nevada and is a
regi stered professional engineer in California and
Pennsyl vania. He has over 30 years experience in the
desi gn and construction of nucl ear power plants.

M. Quaou will be presenting information
on the change that was nade to the internal design
pressure of the drywell. The analysis that was
performed by General Electric was at 62 psi internal
pressure. And M. CQuaou will discuss the change to 44
psi design pressure.

Ahmed?

MR. QUAQU: Thank you, Fred. Good

nor ni ng.

CHAI RVAN MAYNARD: Good nor ni ng.

MR. QUAQU: The analysis that Dr. Mehta
descri bed, again, is based on the two psi. And, as

Dr. Wallis pointed out, the margin is to be spread a
little in certain areas. And to address that
guestion, Oyster Creek investigated the potential of
eval uati ng de-establishing an Oyster Creek-specific
desi gn pressure.

The 62 psi was based on generic tests at

the day-to-day. And the containnment design is
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somewhat different at Oyster Creek, particularly in
the venting fromthe drywell to the pressure chanber
or which decreases the pressure inside the drywell
consi der abl y.

Slide 41, please. This slide, again, it
was recogni zed that the pressure is conservative and
anal ysis was conducted in early '90s to establish
uni que design pressure. That anal ysis concl uded t hat
t he peak acci dent pressure inside the drywell is 38.1
psi. And it was increased by a 15 percent margin and,
t hus, to 44 psi.

VI CE- CHAl RVAN WALLI'S:  Now, in 1966, there
was an overload test of the drywell and vent system
71.3 psi? You actually tested. It says, "Pneumatic,"
which seens to ne strange. But, anyway, pneunatic
test? The whole thing was blown up to see if it would
pop. It's loaded inside with a pressure to see if it
would -- and so there was a test, which showed that it
was good for at |least 71 psi.

Is there any kind of a test of this
damaged drywell in terns of hydraulic or pneumatic
testing?

MR. PCOLASKI: The only test that would
have been done would been the integrated |eak rate

test. Howi e, do you know when that was done | ast?
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MR RAY: That was done, | --

MR. POLASKI: Introduce yourself.

MR. RAY: Oh. Howie Ray, AmerGen. The
next is comng up in 2008. The |ast one was 1990, |
bel i eve, or no.

MR GALLAGHER No. Two thousand. W did
it in 2000.

MR. RAY: Two thousand, ten years, ten
years from 2010.

VI CE- CHAl RVAN WALLI'S:  So you do actually
test the drywell under pressure?

MR GALLAGHER  Right.

VI CE- CHAl RVAN WALLI'S:  And what sort of
pressure did you test it at in the 1990-sonet hi ng?

MR GALLAGHER: It's down to the 44 --

VI CE- CHAl RVAN WALLIS: Onh, you tested it
at 44 or 44 is a designthing. You actually tested it
at 447

MR GALLAGHER: Yes. This is the
integrated | eak break test that's done in accordance
wth --

VI CE- CHAl RVAN WALLIS: kay. So you did
test it. And that test was at 44 psi?

MR GALLAGHER: Yes, that's correct.

VI CE- CHAl RVAN WALLI S: Ckay. Thank you.
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MR. QUI NTENZE: M nanme is Tom Qui nt enze.
| am the site lead for |icense renewal at Oyster
Creek. W do our integrative leak rate test per our
technical specifications. As indicated, it's done
periodically. The test pressure that we put that
under periodically is 35 pounds pressure. And that's
per our technical specifications.

VI CE- CHAI RVAN WALLI'S:  You don't go up to

44, then?

MR, QUI NTENZE: That is correct.

VI CE- CHAI RVAN WALLIS: But in '66, you
went up to 71. |It's called an overload test. You

don't do overload tests anynore.

MR. QUINTENZE: COkay. |In 1966, when the
vessel was constructed, there was a test that was done
per the start-up testing requirenments that were put
upon the vendors. And at that point in tine, the
vessel would have put it into a test, which woul d have
been approximtely 1.1 tines the design pressure.

CHAI RVMAN MAYNARD: | believe that all the
nucl ear reactors initially built with containnments,
you do an initial structural integrity test. And the
integrated |l eak rate test that we do every ten years
or sois primarily to identify | eakage or --

VI CE- CHAIl RVAN WALLIS: Right. It's a |oad
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pressure.

MR. POLASKI: Correct.

MR. GALLAGHER: Tom thanks for clarifying
t hese pressures. Thanks.

VI CE- CHAIl RVAN WALLIS: We don't have a
test at 44 psi, then?

MR. GALLAGHER: Tech specs at 35.

MEMBER SHACK: If you don't expect failure
at 44, there's no way to know what your margin is.

VI CE- CHAl RVAN WALLIS: But if you had gone
above 44 and not failed, you would know sonet hi ng.

MEMBER SHACK: You still don't know what
your margin is.

VI CE- CHAl RMVAN WALLI S: No, no.

MEMBER SHACK: | nean, the whol e question
here is to identify nmargin.

VI CE- CHAl RMVAN WALLI S:  Yes.

MEMBER SI EBER: You only get to do that
once.

CHAI RVAN MAYNARD: Do you know, 44 psi, is
t hat what your current safety accident anal ysis would
show your peak pressure to be or is that just what you
are now using as your containnment design pressure?

MR. QUAQU: The contai nment design

pressure is 38.1. The design pressure is 44. That's
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i n accordance with our current CLB and t he approved - -

VI CE- CHAIl RVAN WALLI S:  And in an acci dent,
you don't go above that, right, presumably?

MR. QUAQU: Accident, you should not go
above 38. 1.

MEMBER SI EBER: Thirty-eight, yes.

VI CE- CHAl RMVAN WALLI S:  38. 1.

MR, QUAOU: Right.

VI CE- CHAl RVAN WALLI S:  Ckay.

VEMBER ABDEL- KHALI K:  Just for
clarification, the integrated | eak tests are done at
35 psi A or psi G?

MR. POLASKI: W'Ill ask Tomto clarify.

PARTI Cl PANT: G | woul d hope.

MR, QUINTENZE: | am Tom Qui ntenze,
Amer Gen. That should be 35 psi G

MEMBER ABDEL- KHALI K:  Thank you.

MR. QUAQU. The reduction in pressure was
approved in a technical specification in 1993. And
t he reduction resulted in approxi mately 200 psi and - -

VI CE- CHAI RVAN WALLI S:  Excuse ne. Wen
you do these integrated leak tests, you don't put
strain gauges on the drywel|?

MR. PCLASKI: No.

VI CE- CHAl RMAN WALLI'S:  You have no idea
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what the stresses are that you generate fromthis? It
woul d be sort of interesting.

MEMBER S| EBER:  You are | ooking for |eaks.

MR POLASKI: It's a test to neasure
| eakage.

VI CE- CHAI RVAN WALLI'S:  Yes, | know.

MR. POLASKI: You pressurize over tinme and
neasur e | eakage.

MR OQUAQU: As a result of the reduction
of pressure, we recal cul ated the required thicknesses,
as | will show you, next slides.

MR. POLASKI: Slide 42, please.

MR. QUAQU: This slide was prepared, |
guess anticipating Dr. Wllis' question on the
mar gi ns, to conpare the margi n between the 62 psi and
the 44 psi. As you can note, there is a |ot of
margin. The margin increase is significant.

And | would also like to note that the
2006 analysis we did was based on m ni rum nmeasured
t hi cknesses and an average neasure of thicknesses up
to the October 2006 refueling outage.

And i f you conpare the two, there are sone
di ff erences between what was used in the GE anal ysis
versus what it recorded for 2006 for the cylinder.

The original GE anal ysis, or 1993 anal ysis, used 619.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

116
And what we used for 2006 is 604 nmls thickness.

Next slide, please.

MEMBER SHACK: Just to clarify, so you
take the mnimum average thickness you measure over
your six-by-six grids and you assune that is uniform
over the whole shell --

MR. QUAQU. Exactly.

MEMBER SHACK: -- or that region of the
shel | ?

MR. QUAOU: The region, right.

The next slide, we tal ked earlier about
that sumarizes the two required thicknesses: | ocal

t hi ckness and the general thickness and how they are
cal cul at ed.

The m ni mumr equi red general thickness for
44 psi was cal cul ated based on the previous anal ysis
that Dr. Mehta described adjusted for reduction in
pressure, from®62 to 44.

M ni nrumr equi red t hi ckness i s based on t he
ASME code provisions, which allow an increase of one
and a half tines the allowable stress for |ocal
menbrane areas. And, as indicated in the bullet
there, the area that the mninumlocal thickness is
applied to is |l ess than two-and-a-hal f-inch dianeter.

And it also has other provisions in the code that
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provi de you additional gui dance.

What happens if you have nore than one in
a particular area, two inches closer? And how do you
get them forced and so on? And we do use those
provi sions to do the eval uati on on a day- by-day basi s.

Next slide, please. Forty-four. This
slide summari zes the various thicknesses that you use
as acceptance criteria. The first columm, that's the
original nom nal design thickness, second colum is
the m ni nrum nmeasured general thickness 2000 through
2006. The third colum is the mninmmrequired
general thickness for the pressure for the nmenbrane
stresses 452.

| would I'ike to point out that in the sand
bed region, relatively requiredthickness is buckling.
And that's 47.36 nls. On the 479 is required for
pressure really does not enter into the picture
because the pressure --

VI CE- CHAI RVAN WALLI S: These figures are
based on the ASME al | owabl e | oads. They're not based
on a yield stress. So there's a big factor of safety
in here presumably.

MR. QUAOU: There is a factor of safety,
2 and 1.67 --

VI CE- CHAl RMAN  WALLI'S: The act ual

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

118

t hi ckness before anything yields is considerably | ess
t han we show here presunably.

MR QUAQU: The last columm is the m nimum
requi red thickness.

VI CE- CHAl RVAN WALLI'S: By ASME, right.

MR. QUAQU: By ASME. Slide 45, please.
This slide summarizes the analysis that | just
described to you. The drywell shell, thin drywell
shel |, was analyzed in accordance with ASME and the
requirenents.

The stress limts are in accordance with
the code considering all |oad-to-load conbinations.
To begin the margin, what we pursued, the change in
desi gn basis was approved to reduce pressure from 44
psi to 62 psi.

That resulted in considerabl e margi n t hat
| shared with you in the last slide. And those as a
result of -- you know, follow ng the approval of the
reducti on of pressure, we cal culated the requirenent
of thicknesses which will be used to nonitor against
goi ng forward.

MR. POLASKI: Thank you, Ahned.

That conpletes our presentation on the
t hi ckness that was perforned on the drywell shel

t hi ckness.
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CHAI RVAN MAYNARD: | think before we go to

t he next segnment, we're at the point in the agenda for
a break. So we'll take a 15-minute break here and
t hen come back. We'Ill conme back at five till.

(Wher eupon, the foregoing matter went off

the record at 10:39 a.m and went back on

the record at 10:57 a.m)

CHAI RVAN MAYNARD: | would like to restart
the neeting here. So we'll turn it back over to you
for the next segnment in the presentation.

MR. POLASKI: Thank you, Dr. Maynard.

The next part of our presentation, we've
got corrosion in the sand bed region. As | discussed
previously, the sand bed region is that part of the
drywel | where corrosion is reduced to shell thickness
resulting inthe small est margin to the code-al | owabl e
t hi ckness.

As you heard in Dr. Mehta's and M.
Quaou's presentation on the drywell t hi ckness
anal ysi s, Amer Gen has est abl i shed t he t hi ckness needed
for the drywell to neet the ASME code desi gn t hi ckness
with the safety factors required by the code.

This section of the presentation wll
present information on the history of the corrosion

with drywell shell in the sand bed region, including
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corrective actions that have been taken in the current
condition of the drywell shell in the sand bed region.
W will provide information on the coding
that was applied to the exterior surface of the
drywel | shell in the sand bed region. W also provide
information on the statistical anal ysis perforned and
the UT thickness neasurenents that are made to
determ ne the thickness of the drywell shell.
Finally, we will provide the results of
i nspections perfornmed during the recent refueling
outage in October 2006. W believe that this
information will support AmerGen's position that the
Oyster Creek drywell shell neets its ASME code design
t hi ckness and that AmerGen has the agi ng managenent
prograns in place to ensure that the drywell shel
will continue to neet its design requirenents.
We would now | ike to introduce M. John
O Rourke, who will lead the presentation on the sand
bed region. M. O Rourke holds both Bachelor's and
Mast er' s degrees i n mechani cal engi neeri ng frombDrexel
University. He is a registered professional engineer.
Prior tojoining the Oyster Creek |icense
renewal project, M. O Rourke was the Assistant
Engi neering Director at Oyster Creek. He previously

hel d vari ous engi neering and nanagenent positions in
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Exel on's Nucl ear Engi neering Departnent. And he has
over 30 years' experience in nuclear power.

M. O Rourke?

MR. O ROURKE: Thanks, Fred.

C. DRYWELL SAND BED REGQ ON

VR. O ROURKE: This part of the
presentation will discuss the sand bed regi on and wi | |
support the followi ng conclusions. First, corrosion
on the outside of the drywell shell in the sand bed
regi on has been arrested.

Fred had previously di scussed t he cause of
the corrosion and the corrective actions taken. And
we will shortly show you the ultrasonic neasurenent
data and the train graphs that support this
concl usi on.

Qur second conclusion is that the coating
shows no degradation. And we have shown you one
photo. W' Il show you sone additional photos of the
coated shell to support this concl usion.

Thirdly, thereis sufficient margintothe
m ni mum thickness requirenments. Along with the
ultrasonic nmeasurenent data we wll present the
avai lable margins with the m ni mum nargi n bei ng 64
m s.

After t he corrosion problem was
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di scovered, over 500 ultrasonic measurements were
taken frominside the drywell. Three hundred sixty
degrees around the drywell had el evation 11-foot-3,
which is within the sand bed regi on on the outside and
just above the floor and curb on the inside of the
drywel | .

Wien thin Jlocations were identified,
ultrasonic neasurenents were taken to l|ocate the
t hi nnest | ocations. W then did grid nmeasurenents at
t he thinnest |ocations and selected 19 |ocations for
continued corrosion nonitoring, with at |east one of
those grids being in each of the 10 bays.

What is shown now is a plan view of the
drywell showi ng the |ocations of the 19 nonitored
points shown as magenta squares. Also, note the
trenches in bays 5 and 7 that | will later discuss in
a presentation. However, these were trenches that
were excavated in 1986 as part of the corrosion
i nvestigation.

The next slide shows an elevation view
showing the typical grid Ilocations where the
ultrasonic neasurenents were taken from inside at
el evation 11-foot-3. This is the graphical response
to Dr. Shack's question earlier about where we took

t he nmeasur enments.
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The next slide, 51, this is a detailed
view of the bay 5 trench excavation. And it also
shows the additional excavation that we did in the
out age.

VI CE- CHAl RVAN WALLI'S: Can we go back to
the picture you just showed with the magentas and al
of that? You have taken these neasurenents under the
vent pipe because presunably the curve prevents you
fromgoing in the other area.

MR. O ROURKE: That is correct.

VI CE- CHAIl RVAN WALLI'S:  So we don't know
what is happening in the |owest region between the
vent pipes --

MR O ROURKE: Only in the trenches. And
we'll --

VI CE- CHAl RVAN WALLIS: -- or didn't you
neasure fromthe other side in that region?

MR. O ROURKE: At this point, when we were
t aki ng these neasurenents, the sand was still in the
sand bed region.

VI CE- CHAl RMVAN WALLIS: Okay. At this
poi nt .

MR. O ROURKE: Yes, yes.

VI CE- CHAl RVAN WALLIS: But later on you

got measurenments in the area between the vent pipes?
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MR. O ROURKE: Yes, fromthe external

VI CE- CHAI RVAN WALLI S:  The out si de?

MR O ROURKE: That's correct. Back to
slide 51, showi ng the details of the excavation in bay
5; and slide 52, which shows the excavation in bay 17.

VI CE- CHAl RVAN WALLI S: Do you see the ones
that |ater had water in them these trenches?

MR O ROURKE: Yes. As | previously
noted, trenches in bays 5 and 17 were excavated in
1986 to deternine the corrosion in the sand bed regi on
at elevation below the drywell interior floor. Bays
5 and 17 wer e sel ect ed because ul trasoni c neasurenents
i ndi cated that these bays had the | east and the nost
corrosion, respectively.

The trenches extend t o about the el evation
of the bottom of the sand bed, as | showed in the
previous two slides. Utrasonic nmeasurenents were
taken in the trenches, confirmed that the corrosion
below elevation 11-foot-3 was bounded by the
nmonitoring at elevation 11-foot-3. And in the next
slide, we'll showyou the ultrasoni c neasurenent dat a.

This slide summarizes the measurenents
taken during the 2006 outage. And, as you can see,
the bay 17 trench data on the right is bounded by the

nmonitoring locations, particularly 17A, 17D, and the
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two to the right of those. You see that the 17A top
shows consi derably nore thickness. This is indicative
of the air-sand interface that we had shown on a
previ ous phot ograph.

Bay 5 did not exhibit as rmuch wall | oss.
The trench nunbers represent sone corrosion that
occurred prior to the coating of the external shel
and the refinishing of the floor in the sand bed
region. And ongoing corrosion is bounded by the
nmonitoring at el evation 11-foot-3.

Slide 55, to summarize the corrective
actions for the sand bed regi on, we renoved the sand.
We cl eaned the shell. W took ultrasonic neasurenents
externally. W coated the shell. And then we
performed ultrasonic nmeasurenents internally as the
baseline for future nonitoring.

| would now like to show you a coupl e of
phot ographs of the condition of the drywell shel
after the sand renoval. This photograph, which we had
shown earlier, indicates the condition of the shell
foll owi ng sand renoval and prior to cleaning of the
shel |.

VI CE- CHAI RVAN WALLIS: It |looks to nme as
if sone of the rust has cone off because there's a

sort of a cliff there where you see the rust.
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MR. O ROURKE: Any of the rust that had

fallen off it was part of the --

VI CE- CHAI RVAN WALLI'S: Al nost fallen off
because there is a real |ayer of rust which suddenly
in the bottomright-hand there which --

MR. POLASKI: | think what you have to
remenber is this is a picture in the sand bed region
after the sand had been renoved. So there had been
people in there working to renove the sand and cl ean
the --

VI CE- CHAI RMVAN WALLI'S: And after that,

t hey took sone rust away as well.

MR. POLASKI: They coul d have knocked sone

of f and noved some of it because you will note on here
where it still shows agai nst the drywell shell down at
the bottom which is where you think it would --
expect it to be retained the |ongest before you
actually went in to clean it off.

MR. O ROURKE: Moving on to photo 58,
anot her photo of the shell in the sand bed fl oor prior
to the repairs. And you can see in the floor the
exposed rebar due to the finished condition of the
floor.

CHAI RVAN MAYNARD: Now, that was from

original construction or was that sonething that
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occurred after original construction?

MR O ROURKE: We believe that is from
original construction. Once the sand was in there,
there was no other access to that area.

MR. POLASKI: And the reports indicate
that from when they renoved the sand, the floor in
sonme of the bays had been properly finished and were
in good condition. Qher bays were six to eight
i nches | ower than they shoul d have been, havi ng never
been conpl etely construct ed.

MEMBER ARM JO  The area where the rebar
was exposed, did that happen to be in a bay where
there was very little corrosion in the sand bed area
or where there was a ot of corrosion in the sand bed
area?

MR. O ROURKE: It varied between bays.
Sonme bays showed damage, and sone did not.

MEMBER ARM JO.  So what I'mtrying to get
at is, if you saw exposed rebar, it had nothing to do
with the corrosion in the sand bed area because there
were some areas -- you know, if you had seen exposed
rebar in areas where there was no sand bed corrosion,
then you would say clearly that was there before
construction and it couldn't have been caused by the

wat er .
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MR. GALLAGHER: Yes. Pete, do we have

that correl ation?

MR. TAMBURRO This is Pete Tanburro. It
varied. There was no rel ationship between the severe
corrosion on the vessel and the degradation of the
floor.

MEMBER ARM JO. Did you see exposed rebar
i nregions where there was no corrosion of the vessel ?

MR. TAMBURRO  Yes.

VI CE- CHAl RVAN WALLI S:  What are we | ooki ng
at on the right of this picture here? It's
corrugat ed.

MR TAMBURRO That's the rebar.

VI CE- CHAl RVAN WALLI'S: On the right-hand
side is rebar?

MEMBER SIEBER:  It's rebar.

MR GALLAGHER: That's the frame. Ahned,
pl ease describe the frane.

MR OUAOQU. Ahnmed Quaou with AmerGen. On
t he ri ght-hand si de, what we have is a conduit through
whi ch rebar is the main reinforcenent for structure --

VI CE- CHAI RVAN WALLI'S:  So we are | ooking
at, those ribs are rebar on the right-hand side?

MR. QOUAQU:. They're rebar. That's

correct. Yes.
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MEMBER SI EBER. \What's the general scale

of this picture? |Is that like six inches fromthe --

MR. GALLAGHER: Yes. These pictures are
really hard to get perspective on, but, as we said,
the sand bed region was 15 inches wide, right? But
there are a ot of optical illusions and things |ike
t hat --

MEMBER SI EBER  Ri ght.

MR GALLAGHER: -- in these because the
shel | curves, you know.

MEMBER S| EBER: That's about 15 inches,
the dark area there.

MR. GALLAGHER: Fromleft to right would
be about 15.

MEMBER S| EBER: Ckay. Thanks.

MEMBER ABDEL- KHALI K:  WAs the rebar itself
significantly corroded?

MR. POLASKI: Pete, can you address that?

MR. TAMBURRO. No, the rebar was not
significantly corroded.

VI CE- CHAl RVAN WALLI'S: It | ooks corroded,
t hough.

MR. TAMBURRO This picture really is
tinted poorly.

MR. GALLAGHER: Now, for clarity, are you
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tal ki ng about the rebar in the floor?

MR. TAMBURRO  Yes.

VI CE- CHAI RVAN WALLI'S:  The rebar on the
side | ooks really --

MR GALLAGHER: Now, there are two
different things here. The side if | can answer that
first, the side, those, the rebar is encased in pipe.
Ckay. So you're --

VI CE- CHAI RVAN  WALLI'S: Actually, the
conduit, it's the conduit we see.

MR. CGALLAGHER: You're |ooking at the
pi pe. The rebar --

VI CE- CHAl RVAN WALLI'S:  The conduit has
di sappeared in pl aces.

MR GALLAGHER: The rebar in the floor --
well, no. There are individual pipes there, Dr.
Wallis, sothat it |ooks Iike a ribbed configuration.
But there are individual pipes. The rebar in the
floor is not |oad-bearing structural rebar. So, you
know, it is not a significant --

VI CE- CHAl RMAN WALLIS: But if | |ook at
the pipes, the fifth one alone, it looks as if it's
di sappeared. It |ooks very, very corroded in ny
pi cture here.

MR. GALLAGHER: The fifth one?
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VI CE- CHAl RMAN WALLI'S: The fifth one in,

yes. You see there's an edge to it. The bottomof it
seens to have di sappeared.

MR GALLAGHER | don't think we can
comment on that particular one at this point.

CHAI RVAN MAYNARD: Now, is that rebar or
is that actually like fidgeting cables that run
t hrough those conduit?

MR OQUAOU. It is rebar. It's alnost
treated |like you suggested, with |like a tendon, but
what really happened is that the main concrete was
much to provide the area. And, as a result, rebar was
exposed for the reason that it was encased in these
conduits that we're looking at, but it's actually
grouted inside. So if the conduit corrodes, the rebar
function is not going to be inpacted.

MR. O ROURKE: And, just to sumari ze,
this is the condition of the floor after the renoval
of the sand. So we believe that these were unfinished
and not as a result of --

VI CE- CHAI RVAN VALLIS: Did the NRC go into
this space?

CHAI RVAN MAYNARD: It is ny understanding
that during the inspection in 2006, an NRC i nspector

did go into these areas.
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MR. ASHLEY: Yes, sir. He's here today.

VI CE- CHAI RVAN WALLIS: Did he Iook at the
rebar and the conduit? And was it as corroded as it
appears to be here?

CHAI RVAN MAYNARD: Ti m O Har a?

MR. O HARA: Good norning. My nanme is Tim
O Hara fromRegion 1. | was on site during the entire
i nspection. | entered two of the sand bed bays, which
allowed nme to | ook at approxinmately four total bays.

You can | ook to the side and see them
also reviewed all of the visual inspection records.
And the licensee did docunent all the conditions they
found in there, including the condition of the sand
bed floor and so forth.

VI CE- CHAI RVAN WALLI'S:  And the rebar?

MR. O HARA: And the rebar, yes.

VI CE- CHAl RVAN WALLI'S:  And did you see the
extent of the corrosion of the rebar?

MR OHARA: | don't think it was
ext ensi ve.

VI CE- CHAI RVAN WALLI'S:  The extent of it?
Because in this picture, it just |ooks --

MR O HARA: That wasn't the intent of the
i nspecti on.

VI CE- CHAI RVAN WALLI' S:  Yes.
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MR. O HARA: W were | ooking at the

coating on the drywell, but the general condition was

| ooked at and noted. Any conditions that the |icensee
t hought were not correct were put in their corrective
action process and anal yzed.

MR GALLAGHER: And, remenber, this
picture is from1992, Dr. Wallis.

MEMBER SHACK: | nean, | thought these
floors were finished up to make them snooth, to nmake
sure that you can drain the water. So, | nean, it
presunmably doesn't |ook |ike this anynore.

MR. GALLAGHER: Yes. These pictures are
from 1992. That's correct.

MR. POLASKI: As we go on to the next
several slides, we will show you what it |ooks Iike
today or what it |ooked like in '92 after the --

MR O ROURKE: And slide 59 |leads us into
t hose phot ographs. W' Ill show you the condition of
the drywell shell as repairs were in progress.

Sl i de 60 shows t he phot ograph of the shell
after cleaning and the corrosi on products renoved. It
al so shows the sand bed fl oor after the coating was
applied. That's a partial answer to Dr. Shack's
guesti on.

The next phot ograph shows --
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VI CE- CHAI RVAN WALLI'S: Wiat's that thing

in the background? It |looks |ike a sheet of plastic
or sonething. What is that?

MR. POLASKI: Yes. That very well could
be plastic. You renmenber these pictures were taken
during the actual application, repairs still in
| aunch. So you will see plastic in that area.

VI CE- CHAl RVAN WALLI S: Wl |, the sand bed
fl oor needed quite a bit of repair it |ooks like.

MR O ROURKE: Slide 61 shows the shell as
it's being coated with the priner coat and al so again
a view of the sand bed fl oor.

Slide 62 shows the shell after the epoxy
coating was applied. It also shows the caul k seal
that was applied to the i nterface between t he external
shell and the sand bed fl oor.

And | wIll note that there are some
addi ti onal photos in your reference books.

MEMBER ARM JO. Was that caul k sealing
ki nd of pressurized to kind of get it into the gap or
was it just kind of surface, like you do with a
bat ht ub or sonet hi ng?

MR. O ROURKE: Pete, do you have an answer
to that question?

MR. TAMBURRO The caulk ceiling was a
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fairly viscous epoxy caulking. And it was forced into
that gap with a trowel and pushed in there.

MR GALLAGHER: Thanks, Pete.

VI CE- CHAI RVAN WALLIS: So if there's no
water there, it doesn't matter, does it?

MR- O ROURKE: That's correct.

" m | ooking at slide 63.

VI CE- CHAl RVAN WALLI'S:  How about the
drai ning of the sand bed floor? It presumably has to
run around circunferentially tofind adrain. D d you
worry about leveling it off or putting a slope on it
or it slopes to the drain or what? How did you do
t hat ?

MR- O ROURKE: That is correct. The
directions were to slope. Wen the floors were
finished, the direction was to slope it away fromthe
drywell and toward the drain.

VI CE- CHAl RVAN WALLIS: Al right.

MR. O ROURKE: And remenber Fred's earlier
di scussion that there are five sand bed drains, --

VI CE- CHAl RVAN WALLI S:  Ri ght.

MR. O ROURKE: -- as opposed to the one on
the --

VI CE- CHAl RVAN WALLI S:  The one on the top,

right.
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MR. O ROURKE: -- the unique trough up

above. Continuing with the background and history for
t he sand bed region, the epoxy coating applied to the
external shell was a three-part coating system
desi gned for applications on corroded surfaces.

The first coat that | showed i n a previous
slide in the photograph was a rust-penetrating seal er
designed to penetrate rusty surfaces, reinforce the
rusty steel substrate, and ensure adhesion of the
epoxy coati ng.

Two coats of epoxy coating were then
applied. This coating is designed for nore severe
surfaces than we expect at Oyster Creek, a couple of
whi ch are noted on the slide.

Prior to application of the coating, it
was tested in a nock-up for coating thickness and
absence of holidays or pinholes. And we used two
coats to minim ze any chance of pinholes or holidays.
And the coats are of a different color to facilitate
future inspections.

Fred?

MR. POLASKI: Thank you, John.

| would nowlike to -- you have heard from
M. O Rourke about the corrective actions taken to

stop the corrosion of the drywell shell in the sand

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

137

bed region. One of the key aspects of the corrective
action was application of the epoxy coating to the
exterior surface of the shell.

Qur next presenter is M. Jon Caval |l o, who
will speak about the coating on the drywell shell.
M. Cavallo is the Vice President of Corrosion Control
Consultants Alliance I ncorporated. He's a registered
prof essi onal engineer in six states and holds a
Bachelor's degree from Northeastern University in
Bost on, Massachusetts.

He also is a Certified society of
Protective Coatings protective coatings specialist and
hol ds registration as a certified protective coatings
engi neer fromthe National Board of Registration for
Nucl ear Saf et y- Rel at ed Coat i ng Engi neers and
Speci al i st s.

He is active in a nunber of technical
societies, including ASTM National Association of
Corrosi on Engi neers, National Society of Professional
Engi neers, and the Society of Protective Coatings.

M. Cavallo served as the editor of the
EPRI report "CQuideline on Nuclear Safety-related

Coatings Division |I," assisted in devel opnrent of and

teaches EPRI code in his training courses. He's also

the principal investigator of the EPR report
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"Anal ysis of Pressurized Water Reactor on Qualified
Original Equi prent Manufacturer Buil dings" and since
2000 has been a nenber of the NEI PWR cont ai nnent sunp
task force.

M. Cavall 0?

MR. CAVALLO  Thanks, Fred. Good norning,
gent | enen.

| was asked to take an i ndependent | ook at
t he approach that Oyster Creek has taken to mtigating
the corrosion on the exterior shell of the drywell in
t he sand bed region.

First off, I went back and | ooked at the
background and history froma regul at ory st andpoi nt of
good gui dance that we received to approach this
proj ect .

The Oyster Creek protective coatings
noni tori ng and mai nt enance program agi ng nanagenent
is consistent with NUREG 1801, which is a GALL report
volume 11, appendix Xl .S8, which is the appendix
devoted to coatings condition assessnment. However,
you shoul d note that that appendi x only covers coati ng
service |level | coatings, which is coatings inside of
the primary pressure boundary inside the drywell.

Oyster Creek i n nmy opi nion w sely extended

that requirenent to the service level Il coating,
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which they applied to the exterior of the drywell
using nmany of the same quality approaches that are
used in contai nment coatings.

Next slide, please. The coatings applied
to the exterior of the drywell, which we have seen
some photographs of in the previous presentation,
coating service level |1, the evaluation and conti nued
nmonitoring of those <coatings are conducted in
accordance with ASME section 11, subsection |VE by
gqualified VT inspectors. In other words, they are
i nspected the sanme way using the same techni ques that
are used inside the containnent, both BAWRs and PWRs.

The coat ed areas are exam ned at a m ni mum
for visual anomalies, which includes flaking,
blistering, peeling, discoloration, and ot her si gns of
distress. This approach is consistent again with the
NUREG- 1801 and its attendant ASTM st andards.

The whole prem se of ASME section 11,
which is wused for examination of the pressure
boundaries in PWRs and BWRs, is the degradation of a
vessel that's got a coatingonit will be indicated by
a visual precursor defect in the coating.

And, agai n, the ASME section 11,
subsection | VE protocol is to renove that coating and

exanm ne the substrate. That way we have a consi stent
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manner to | ook for any continuing corrosion of the
drywell shell on the exterior there, the sand bed
regi on.

Now, | wanted to spend a little tine
di scussi ng how barrier coatings such as the one that
John described prevent <corrosion of the scale
subst r at es.

Basically we have four condi tions
necessary for netallic corrosion: an anode; a
cat hode; an el ectrical conductor; and sone type of an
el ectrolyte, which 1is a |liquid that conducts
electricity.

W as coatings engi neers can only do one
thing. W can't control the anodes. W can't control
the cathodes. W can't control the electrica
conductors because they were already i nherently inthe
steel. So what we do is apply a barrier coating
system which isolates the noisture, the electrol yte,
and breaks the corrosion cycle.

This is what has been done in the Oyster
Creek sand bed region. Repeating what John told you,
the Oyster Creek sand bed region coating systemis
really a three-step process.

First off, the surface preparation was

done in accordance with SSPS SP2 hand tool cleaning,
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which | think gets back to Dr. Wallis' question about
what was done. That renoves |oose rust, |oose mll
scal e, and | oose coating. And |oose is defined as
determ ned by noderate pressure with a dull putty
kni fe by code.

Wth that | evel of surface prep, which was
appropriate, they then applied a pre-prine, which is
an epoxy, which penetrates into the sem-irregul ar
shape of the substrate, and then applied two coats --

VI CE- CHAI RVAN  WALLI S:  About that
pre-prine, it is a very key thing, isn't it? | mean,
if you leave too much dry rust on, then it doesn't
really adhere to the steel.

MR. CAVALLO Exactly. | amgoing to in
alittle bit talk about how this was controlled as a
speci al process sinmlar to welding.

VI CE- CHAl RVAN WALLI S:  Okay. kay.

MR. CAVALLO | didn't nean to cut you
off, sir.

VI CE- CHAl RMAN WALLIS:  No, no. | just
wanted to focus on that particular thing. The
pre-prine is an inportant step in this.

MR. CAVALLO  Yes, sir, it is, absolutely.
And, remenber, our coating systems such as this one

are actually designed. | mean, people think anybody
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can paint. It's not true.

So we have selected a systemw th good
history in this type of application. Then we applied
two coats of the Devran 184 epoxy, which is a standard
epoxy phenolic, which is used a lot for this region,
whi ch provides that barrier for noisture.

And, finally, we saw pictures of the
Devmat 124S caul ki ng, which was applied by troweling
into the interface between the concrete floor and the
steel substrate, again another noisture barrier.

MEMBER ARM JO  Just to understand, the
pre-prine, isit intended? Is it preferred that it be
in contact with the netal or is it okay that it's in
contact with a surface oxide that is adherent to the
nmetal ?

MR. CAVALLO Both, actually. It's
desi gned as an adhesion pronoter. It soaks into any
crevices in that renmaining corrosion. And, renenber,
this is very tightly adherent corrosion and mll
scal e.

MEMBER ARM JO  Ri ght.

MR. CAVALLO And also it's an epoxy
polyam ne. So it does bond to the steel substrate
that may be exposed. So you have a conbi nation of

both conditions. And it is an adhesion pronoter and
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gi ves sonething for the next two coats to stick to.

VI CE- CHAI RVAN WALLIS:  You nean if you
have a pit, it just bridges over the pit, does it?

MR. CAVALLO No. It actually soaks in.
It's afairly slowdrying material. And it acts a | ot
like our old bridge paint did. It's to sinmulate that.

Now, nmy conclusion is in basically
revi ewi ng t he approach and t he engi neering i nvolved is
that this coating system is appropriate for the
intended service, which 1is to prevent further
corrosion of the steel in the sand bed regi on drywel |
shel | .

Sone of the reasons | cane to that
conclusion are that we have created now a very benign
corrosion environment. Before the sand was renoved,
we actual ly al nost had an energent condition. W had
noi sture trapped in there held agai nst the surface by
the sand. Now we have a dry --

CHAIl RMAN MAYNARD: |'msorry. Can you
wait just a mnute? W're trying to get this nuted.
W are getting sone noise fromone of the lines. So
if the people on the tel ephone will be quiet, we'll go
ahead and continue with the discussion. Go ahead,
Jon.

MR. CAVALLO Al right. So, anyways, we
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have renoved all the sand. W renoved the water. W
have a beni gn environnent, a fairly | owradiati on dose
rate. So | don't worry about any sort of radiation
damage. This coating typically good to 1 tinmes 10 °
rads or nore total lifetine dose. And we're never
going to see anything like that.

Finally, it's an enclosed space. It's
shi el ded fromat nospheric noi sture, shielded fromthe
site environment. So we have now a very benign
envi ronment .

The coating systemis conpati bl e w th that
environnment. Back to your question about the adhesion
pronoter, that adhesion pronoter which is your
penetrating sealer is designed to adhere to a
m nimal |y prepared surface i s what we' re tal ki ng about
here, where we're |eaving sone corrosion product
behind. And also the two-coat applied over top of
that is used an awful lot in chem cal tanks. So our
environment is far |ess severe than that.

And, thenfinally, this coating systemcan
be successfully applied by brush and roller. Because
of their very tight environnent, we couldn't get into
very sophi sticated spray equi pnent, such things |ike
that. So this is appropriate to be applied that way.

Now, Oyster Creek al so di d sonet hi ng whi ch
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| think is quite noteworthy. They actually create a
nock-up of the sand bed region with the drywell shel
before they actually applied the coating in service.
And they did surface preparation and coasting
application using the same nechanics in this nock-up
area with the restricted access.

This was a proof of principle on the
coating system and also was wused to train the
nmechani cs who did the surface prep and the coating
work. This includes the caul ki ng al so.

And then, finally, what they did was
actually do a holiday test, which was an el ectrical
test, to see whether or not they had pinholes on this
nock-up. So this was treated very simlar to a
speci al process |ike we woul d have for welding. So it
was well over and above what you nornally see in an
out si de contai nment coating's work effort. So there
was quite a bit put into that.

MEMBER SIEBER: So a holiday as referred
to in your previous slide is a pinhole?

MR. CAVALLO Yes, sir. And usually
hol i days are not visible. They're solvent blistering.

Now, | am going with periodic condition
assessment mai ntenance if there is any required. And

| amnot sure there ever will be any. In my opinion,
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the Oyster Creek sand bed region shell coating wll
continue to performsatisfactorily for thelife of the
plant, very simlar to our other coatings in the world
of nucl ear reactors.

What Oyster Creek is going to do is
i nspect or they have i nspected 100 percent of the sand
bed region drywell shell coating during the 2006
outage. And they will continue to do this inspection
on a periodicity of three bays every ot her outage with
all ten bays inspected every ten years.

Now, this ten-year cycle is in accordance
with recomrendations that industry has published,
including the EPRI guideline in protective coatings,
where for coating service level Il coatings, these
coat i ngs outside containment in a benign environnent,
we recomend a periodicity of inspect themall every
ten years due --

VI CE- CHAI RVAN WALLIS: Can | ask, this is
presunmably a tough ductile type of coating? It's not
brittle in any way?

MR. CAVALLO Absolutely not. It's --

VI CE- CHAI RVAN WALLI S:  As the steel noves
during pressurization and so on, it's not going to
crack?

MR. CAVALLO No. Actually, the coatings
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condition, if you think of a storage tank, we have
sonmet hing call ed oil canning, where it actually noves
up and down quite a bit. So we've got to get very

little novenent here. So yes, it is appropriate.

MEMBER ARM JO  So this has been on for 14
years al ready, right, due to 2006 and -- are we goi ng
to tal k anynore about the i nspection of the coating or
isthis it?

MR. POLASKI: W are going to later --

MEMBER ARM JCG I n 14 years, have you seen
the need to repair it or repaint it or whatever?

MR. POLASKI: No. W're going to -- 1'I1
let M. Howie Ray present that. Howie is going to
present information on inspection results.

MR RAY: Yes. W' ve done visual
i nspections on all ten bays in 2006 by qualified
i ndi viduals. And the coating was found to be
satisfactory. And we do it on a nonitoring basis to
make sure that we're planning the recoating before
we're filled.

MEMBER ARM JO. | f you had found sone
defects, it is repairable?

MR CAVALLO Yes, sir. Yes, sir. This
is a repairable coating.

MEMBER S| EBER: Let me ask anot her
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guestion. In your professional opinion, is a ten-year
interval adequate for this application in these
condi ti ons?

MR. CAVALLO Yes, sir. Based on --
edited the docunent that the ten-year quote cones out
of. So that is ny professional opinion.

MEMBER SI EBER  Ckay.

MEMBER SHACK: You did see sone
degradation in the coating on the floor, though,
right? Did | read that sonmewhere?

MR. GALLAGHER No. Wat you night be
t hi nki ng about, Dr. Shack, is there was between the
floor and the wall, not the containnent shell, the
back side wall, a gap in a couple of places. And that
was repaired

MR. POLASKI: Are there any other
guestions on the coating systen?

(No response.)

MR. POLASKI: Jon, thank you

MR CAVALLO  You are wel cone.

MR. POLASKI: The next part of our
presentation is going to cover the nethods that are
used to make UT thickness nmeasurenents drywell shel
and how this data is anal yzed.

Presenting this information will be M.
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Pete Tanmburro. M. Tanburro holds a Bachel or of

Sci ence degree in chem cal engineering fromd arkson
University and a Master's degree in conputer science
from Di ckerson University.

He i s a professional engi neer who holds a
prof essi onal engineer's license fromthe State of New
Jersey. He has worked in the nuclear industry since
1980 and has 25 years experience at Oyster Creek and
Three Mle Island. He has worked on the drywel |
corrosion issue since 1988, nostly dealing with data
col | ection anal ysis and docunent ati on.

M. Tanmburro?

MR. TAMBURRO  Thank you, Fred. | am here
totell you what we did with the 2006 dat a.

This slide 72. First | would like to
present some background history. 1In 1992, the sand
was renoved and the coating applied. W performed a
basel i ne inspection on the 19 nonitor | ocations.

VI CE- CHAI RVAN WALLIS: Can you go back
over how those |ocations were sel ected?

MR TAMBURRO. Yes, sir. |In the md '80s,
when we recogni zed that there was a problem we did an
extensive investigation fromthe inside and did over
500 UT inspections throughout the --

VI CE- CHAl RMAN WALLI S: Fi ve hundred on

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

150

t hat side?

MR TAMBURRO Yes, sir. Those 500
identified the thinnest areas. W then characterized
t hose areas and expanded those areas to a six-inch by
si x-inch area, which we nonitor now

VI CE- CHAI RVAN WALLI'S: And do you nonitor
it by nmonitoring all over it or one spot in it or
what ?

MR. TAMBURRO W nonitor it by taking a
series of inspections --

VI CE- CHAl RVAN WALLIS: So it's not just
one readi ng?

MR. TAMBURRO. No, sir.

VI CE- CHAl RVAN WALLIS: It's a whole | ot of
readi ngs at --

MR TAMBURRO It's alot. |It's 49
r eadi ngs.

VI CE- CHAI RVAN WALLI S:  Okay. That hel ps.

MR TAMBURRO And | will get into that in

VI CE- CHAI RVAN WALLIS: Wy is it only at
one el evation? Wy not at several elevations?
Because there is an area involved. Wy is it all at
11-foot, 3 inches?

MR. TAMBURRO The 11-foot, 3-inch area
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was i nspected because of the |limted access due to the
concrete curb on the inside.

MR. GALLAGHER Yes, Dr. Wallis --

VI CE- CHAI RVAN WALLIS: It's the | owest you
could get to. It's the | owest you could get to, isn't
it? Yes. It's the |owest you could get to in there.
But on the outside, you can get |ower than that.

MR TAMBURRO Yes, sir. And we have
i nspected externally |lower than 11-foot, 3.

MR. O ROURKE: And this is a graphical
representati on we showed earlier.

VI CE- CHAl RVAN WALLI S: CQutside you can get
| ower than that because --

MR. GALLAGHER Yes. Dr. Wallis?

VI CE- CHAl RVAN WALLIS: -- generally the
corrosion m ght be worse | ower down.

MR. O ROURKE: That's correct, on the
out si de.

VI CE- CHAI RVAN WALLI'S:  On the outside
And so you can get |ower than that outside?

MR TAMBURRO Yes, sir.

MR. CGALLAGHER Yes. And, Dr. Wallis,
just --

VI CE- CHAI RVAN WALLI S:  Just tell us about

t hat .
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MR. GALLAGHER: Yes. But visually if you

just want to look at it real quickly, on page 101 --
now, it's hard to see when it flips up here, but we
al so included that chart in your handout book, the
| ast page of your reference material. There's an 11
by 17 depiction of this.

VI CE- CHAI RVAN WALLI'S:  Wher eabouts is
t hat ?

MR. GALLAGHER: And we're going to go
t hrough all of this.

VI CE- CHAl RVAN WALLIS:  You are going to go
t hrough that |ater on?

MR. GALLAGHER: Yes. W're going to go
through all of this. But what this is is thisis a
graphi cal representation of all the data in the sand
bed region in 2006. And you can see the coverage is
pretty wide. This includes the grids, the trenches,
and the individual points.

VI CE- CHAl RVAN WALLI S:  kay.

MR. GALLAGHER. And we are going to
expl ain each one of these as we go through this
section right here.

VI CE- CHAl RVAN WALLI S: Ckay. Thank you.

MR GALLAGHER: That summarizes that --

VI CE- CHAI RVAN WALLIS: | don't want to
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hold you up. So we'll get to that, right?

MR. TAMBURRO Ckay. On slide 72, in
1992, we found that our thinnest average readi ng over
a 6-by-6-inch area was 800 nmls. And our thinnest
i ndi vidual reading, which was neasured from the
outside, was 618 m's. Then when you conpared themto
t he appropri ate acceptance criteria, they both net the
acceptance criteria.

Moving on to --

VI CE- CHAl RVAN WALLI S:  That's over half an
inch less than it started out at or about a half an
inch | ess?

MR TAMBURRO Yes, sir, at the thinnest
areas. Yes, sir.

Slide 73. In 1994, we repeated the
i nspections on the 19 grids. And in 1996, these
i nspections showed no statistical changes i n the neans
and the thinnest area and the thinnest individual
points. This becane the basis for the conclusion that
t he corrosion had been arrested.

MEMBER ARM JO | guess | |ooked at a
different set of data. It looked to ne like all your
1996 neasurenents were rmuch hi gher than the previous
measur enment s.

MR. TAMBURRO Yes, sir. There is an
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anomaly with the 1996 data in which they are higher.
Yes, sir.

MEMBER S| EBER. What do you think causes
t hat ?

MEMBER ARM JO  Yes. Right.

MR. TAMBURRO We've taken sone anal ysi s.
And we have had our NDE fol ks | ook at what sone of the
potential reasons were. They have indicated that a
coupl e of potential reasons were that the contractors
that did the '96 i nspections did not renove t he grease
that was on the |l ocations that could attribute to it.

There are other factors, such as not
putting the nmachine, the UT machine, in the proper
setting. However, we cannot positively confirmwhy we
had this --

MEMBER SIEBER. It's an epistemc error?

MR TAMBURRO Yes, sir.

MEMBER SIEBER: And it |ooks |ike a bad
cali bration, wong bl ock, or perhaps a m scalibration?

MR TAMBURRO Yes, sir.

MEMBER SI EBER: But it's systenatic across
all of the readings?

MR TAMBURRO However, the 2006 data has
cone in line and is consistent with the 1992 and 1994

val ues.
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MEMBER SIEBER: Well, the '94 is the ones

that are off, right?

MR. TAMBURRO No, sir. The '96 --

MEMBER S| EBER ' 96.

MR TAMBURRO -- are the ones that are
of f.

MEMBER SIEBER. (Ckay. Well, that's a
problem | guess, as | see it, because sonebody around
the 1996 tinme franme should have caught that --

MR. TAMBURRO Right.

MEMBER SI EBER: -- to figure out why that
was that way --

PARTI Cl PANT: At the tinme, during the
i nspecti on.

MEMBER SIEBER -- and corrected it
because if you do it again, that could give you --

MR TAMBURRO Yes, sir.

MEMBER SIEBER. -- bad data. And you're
relying on that trend because of the smaller margin
that you have. You're relying on that trend to
predi ct when you need to do the next inspection or
whet her you can run at all.

MR TAMBURRO. Yes, sir. And we've
| earned fromthat. Qur new criteria requirenments are

very clear and have elimnated what we think are the
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potential causes of the problemin '96.

MEMBER S| EBER: Coul d you be nore specific
intelling me what it is you do differently because of
t hat ?

MR TAMBURRO. Well, what we do
differently at this point is we require that the probe
be put in one orientation. Prior to that, there was
no requirenent. And the inspector could have
literally rotated the probe, which woul d have gi ven us
di fferent readings.

W al so i nstruct the operator to cl ean of f
the grease and ensure that the surface condition of
that nonitored location is free of the grease. W
also require the --

MEMBER SIEBER. You need the grease in
there as a coupling?

MR. TAMBURRGC No, sir. No. The grease
is put on there between inspections to inspect the
surface from corrosion. W renoved the grease and
then used a coupling as part of the UT process.

MEMBER SIEBER: But that is also a great
type --

MR. TAMBURRO It's nore of a water
lubricant. It does have sone viscous properties to

it, but it's not as thick as the grease we use to
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protect it on the surface.

MEMBER SHACK: You are protecting the
surface because you haven't put the approximte
coating on the --

MR TAMBURRO. Yes, sir. |It's bare netal,
and it's on the inside.

MR GALLAGHER: On the inside.

MR. TAMBURRO And we want to protect the
sur f ace.

MR. GALLAGHER: Now, one thing on this
that | want to point out, the staff al so had a concern
al ong your lines, M. Sieber, onthis. And one of our
conmm tnments that we have committed to is if we take
the data and the 19 grids and they are outside of our
expectations, we notify the NRC within 48 hours and
then enter into our corrective action system

CHAI RVAN MAYNARD: That's what | was goi ng
to-- I'"massum ng t hat under your current programyou
do take a | ook at your data conpared to what you had
and | ook for anonalies before you just nove on?

MR GALLAGHER: That's correct.

MEMBER SI EBER: Does that cause you to
guarantine the inspection area until the NRC has an
opportunity to look at what it is you're doing or do

you just nove on, close up shop, and send a notice in
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MR. POLASKI: You've got to renenber that
these locations are inside the drywell. So you'l
t ake these during an outage.

MEMBER SI EBER  Ri ght.

MR. POLASKI: And we have a requirenent if
we find an anomaly or some problemwith themto notify
the NRC within 48 hours for corrective action. W
need to get dialogue with the NRC and fulfill the
corrective action process, investigate the --

MEMBER SI EBER: And right now there is no
guar anti ne requirenent?

MR GALLAGHER  Well, we would do an
investigation as part of our corrective actin. So
t hose types of things would be done to nake sure we
understand the issue and can take additiona
information or whatever.

But the key point was we would notify the
NRC. And we would go through our corrective action
process. And we would finish that before we cone up
fromthat outage.

MEMBER SIEBER Let me ask a coupl e of
ot her detailed questions. Do you use the sane
i nstrument each tine, -- probably not -- transducer?

MR. TAMBURRO No, we do not. W use
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qualified instrumentation to our procedures. W
calibrate themto cow bl ocks what are appropriate for
t he thickness.

MR. GALLAGHER: Are you talking --

MEMBER S| EBER: The reason for ny question
is the footprint of the transducer is wusually a
rectangle. And you're trying to nmeasure somnething
that's spherical. And so you have a gap between the
top of the transducer and the material that you're
nmeasuring due to the fact that you have a fl at surface
agai nst a spherical surface. And the footprint
determ nes how big that gap is.

And so | think you can calibrate that to
see both the inside wall and the outside wall. Is
that the way that it is done or can an error be made
where you are actually | ooking at the surface of the
transducer and the outside wall?

MR. TAMBURRO The current technol ogy
we' re using nmeasures the second bounce in the steel.

MEMBER S| EBER  Ckay.

MR. TAMBURRO And it elim nates any gaps
bet ween t he probe.

MEMBER SIEBER. COkay. So you're going
fromthe far wall back and taking both pul ses?

MR. TAMBURRC We're going fromthe far
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wal | back, back to the far wall, and nmeasuring that
reflection.

MEMBER SI EBER: Ckay. And that appears on
t he scope?

MR TAMBURRO Yes, sir. And our ND
techni ci an can give you nore details.

MR. MALLI STER. Good norning. Marty
McAllister with AmerGen. The two different
t echni ques, one that is used on the outside surface,
where it's coated, is the echo-to-echo techni que that
Pet e descri bed, where we're actually tim ng the second
round trip to neasure the thickness.

For the readings that are taken on the
i nsi de, that's the traditional t echni que, no
echo-to-echo, no curvature effects. Does that answer
your question?

MEMBER S| EBER  Yes.

VI CE- CHAI RVAN WALLI' S:  You have al so got
somne i ndi cation of the condition of the coating, don't
you? It echoes fromthe coating into --

MR. McALLISTER If we are able to punch
the ultrasound through the coating, then yes, the
coating is tightly adhered fromthe exterior.

VI CE- CHAl RVAN WALLIS: But you don't

nmeasur e anyt hi ng.
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VEMBER S| EBER: You can - -

CHAI RVAN MAYNARD: Jack, you need to get
to a m crophone.

MEMBER SIEBER  You can differentiate
bet ween the coating and materi al .

MR. MALLISTER. That's correct. If we
did a traditional technique fromthe exterior, it
woul d i nclude that coating thickness.

MEMBER SI EBER  Ri ght.

MR. TAMBURRO  Ckay. Continuing on, in
2006, we repeated the -- excuse ne. The 19
i nspections in '94 and '96 al so becane the basis for
an NRC SER that concluded that your key inspections
were no |longer required and the coating inspections
were sufficient.

I n 2006, we agai n repeated the i nspecti ons
of the 19 grids. The data was consistent with the
'94-'92 data and leads to the conclusion that the
corrosion has been arrested. \Wen you --

VI CE- CHAl RVAN WALLI'S: | would think you
woul d want to do sonme UT nmeasurenents anyway - -

MR. TAMBURRO. And we did in 2006.

VI CE- CHAl RVAN WALLIS: -- or just say,
"We'l|l never do any again."

MR. TAMBURRO No, sir.
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VI CE- CHAI RVAN WALLI S: Just

defense-in-depth. And every two years, you do sonme UT
measur enment s.

MR. TAMBURRO And in 2006, we did.
Moving on to slide 74, | would like to go over the
net hodol ogy i n which we do these 19 i nspections. Each
of the inspections are marked on the inside of the
drywell with a permanent narker.

W use a stainless steel grid, which has
mark slits on the grid, which line up with the
permanent marker on the drywell. W did insert a UT
probe through these holes. The dianmeter of these
hol es is such that the probe fits snugly inside the
hol es.

W take 49 readings at the critical
| ocations. Again, the probe is placed through the
holes. This is how we can ensure that we get to the
same | ocation every inspection.

VI CE- CHAI RVAN WALLIS: Is this where the
coverage | think cones in? | nean, that's a flat play
on a round --

MR. TAMBURRO If you'll notice, this has
alittle bit of a curve to it.

VI CE- CHAI RVAN WALLI'S: | woul d think so.

| would think so, yes.
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MR. TAMBURRO The protective grease is

removed. We do our inspections, and then we reapply
the protective grease.

Slide 75 is alittle schematic of this
grid. The data is then collected. W calculate the
nmean of the data, the standard error of the nmean. And
we | ook at the thinnest points.

VI CE- CHAl RVAN WALLIS: Does it vary much
over this small area?

MR TAMBURRO Yes, it does.

VI CE- CHAl RVAN WALLIS: It does?

MR. TAMBURRO Yes. And, as you have seen
in the pictures, the back side is very rough.

MEMBER SIEBER. Yes. It |ooked pretty
| unpy.

MR. TAMBURRO. On to slide 76. And that
|l eads into ny next slide. There is a fair anount of
uncertainty on the neans and variance. And that's due
to the roughness.

| f you go fromone point to another, you
will see a fair anount of variation. That's why you
see sone fairly large standard errors on these neans.
That's the mmjor contributor to the |arge standard
errors.

Onto slide 77. The data, the neans, and
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the finished points of each grid are trended over
tinme. So this --

MEMBER ARM JO | guess | wouldn't cal
those errors. | think that's just variability.

MR. TAMBURRC Variability, yes, sir.

MEMBER ARM JO. I n what you neasure it?

MR. TAMBURRO It's not experinenta
error.

MEMBER ARM JO. That same transducer on a
flat place, measure it over and over again. You would
get rmuch

MR TAMBURRO Yes, sir. |'mnot nuch of
a statistician. So | have been confusing error with
vari ance.

MEMBER ARM JO  Ckay.

VI CE- CHAI RVAN WALLIS: It's surprising
that a mean could increase with tine.

MR TAMBURRO The nean wthin that
standard error --

VI CE- CHAI RVAN WALLI S:  That's not nood.
That's --

MR TAMBURRO Wthin that variance.
Excuse nme. You see fluctuations in the readings.
It's not a physical characteristic that the steel

grows. |It's just that the nunbers will change over
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time within a variance.

MEMBER ARM JO That variance, the
experimental variance, is very small conpared to the
variability of the material you are neasuring.

MR. TAMBURRO Due to the roughness on the
back si de.

MEMBER ARM JO.  Yes, right.

MR. POLASKI: And just to maybe explain a
little bit nore, if you had shown ne this and sone
data and you hold this up and you're a technician,
you're in there, you put this in exactly the sane
place, well, it's visually lined up

If you walk just alittle bit, 1/32 of an
i nch, each of these readings will be different because
it's so rough on the other side. That's why you get
this difference in the nmean because i f you shifted one
way, sone of themgo up, sone go down. It can affect
the average a little bit. It could be one way. It
coul d be the other.

MR. TAMBURRO. And then each point is
different.

VI CE- CHAI RVAN  WALLI S:  \What does an
ultrasoni ¢ neasurenent nmean if there is a roughness
which is grainier than the size of the instrunment?

MR. TAMBURRO \What we do is then we take
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49 points and analyze it for --

VI CE- CHAI RVAN WALLI'S: Don't you get a
fuzzy reflection or something or what do you get when
you have a wavi ness which is finer than the size of
t he instrunment?

MR. TAMBURRO. |I'mgoing to ask Marty
McAl lister to answer the question.

MR. MALLISTER: WMarty MAllister with
Amer Gen. Yes. You will get less of a reflection back
froma rough surface. The machines that we use, the
data |l oggers, they're designed to trip at a certain
gate level, certain amount of sound that is being
echoed back.

VI CE- CHAI RVAN WALLIS: Does it tend to
reflect fromthe troughs or the peaks if you get a
wi ggly surface?

MR. MALLISTER It will trip off the
t hi nnest .

MEMBER SIEBER: It's a visual, right?

MR. MALLI STER  That's correct.

VI CE- CHAI RVAN WALLI'S: It's surprising if
you have done all of this prep and you have cleaned it
and you alnost -- you didn't grind it, but you --

MEMBER ARM JO. The di aneter of the signal

that is going out, you could pick the size of your
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probe, right? So you can have a very tiny little
signal going to the sound.

MR. MALLI STER. The probes are a pul se
echo. Half the probe is sending sound. The other
half is receiving it. They're kind of focused so it
will create nore of a line of sound.

VI CE- CHAl RVANWALLI' S:  What's the dianeter
of the signal? Wat's the dianeter of the neasuring
beanf

MR MALLISTER It would be a line that
woul d be the width of the transducer.

VI CE- CHAl RVAN WALLI'S:  Wiich is?

MR TAMBURRO At the hol e size.

VI CE- CHAl RMAN WALLI S:  Hol e si ze.

MR. GALLAGHER And, Dr. Wallis, | think
you got confused on the exterior and interior.

VI CE- CHAIl RVAN WALLI'S: The exterior is
rough, right?

MR GALLAGHER: W tal ked about the --

VI CE- CHAl RVAN WALLI'S: You're neasuring
fromthe inside?

MR GALLAGHER: On the inside. Wen we
tal ked about the dish where we prepared the surface,
that's on the outside. And | hope to get to --

VI CE- CHAI RVAN WALLI'S:  That's right.
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MEMBER ARM JO. But literally fromthis

data, you could in principle drop contour nmaps of what
t hat surface | ooks |ike.

MR. GALLAGHER: That's correct, yes.

MEMBER ARM JO. But you haven't needed to
do that or found trying to do that?

MR. TAMBURRO No. W have data. W have
all 49 points.

VI CE- CHAl RVAN WALLI S: Have you shown us
sonme of these grids of 49 points?

MR GALLAGHER: In the calculations that
we submtted --

VI CE- CHAl RVAN WALLI S: We seemto presune,
but there isn't that nmuch variability from one point
to the next over such a short distance or is there?

PARTI Cl PANT: | think there would be.

MR. TAMBURRO There is a variability.

PARTI Cl PANT: W have a table.

VI CE- CHAI RVAN WALLI S:  You have a tabl e?

PARTI Cl PANT:  Yes.

VI CE- CHAl RVAN WALLI'S:  From one point to
t he next, just that short distance?

MR TAMBURRO Yes, sir.

MR POLASKI: It's one inch.

VI CE- CHAI RVAN WALLIS: One inch? It
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doesn't vary by half an inch thickness. It varies by
MEMBER ARMJO It's small numnbers

VI CE- CHAl RVAN VALLIS: Ms. It varies by

MR. TAMBURRO Ckay. So nobving on to
slide 77, we trend the data, both the nmeans and the
t hi nness, over time. And the 77 is a schematic of
what this -- a representation. The thickness is the
y-axis. And the tine is the x-axis.

On 78, we then take that data. And we
develop a curve fit of that trend. That curve fit is
based on | east squares fit.

VI CE- CHAI RVAN WALLI'S:  But since the
corrosion has been arrested in your view, there
shoul dn't be any. It should just be flat.

MR TAMBURRO Yes, sir. And it is flat.
And I'Il get into how we | ook at that in about four
sli des.

VI CE- CHAl RVAN WALLI S:  kay.

MR. TAMBURRO We then test the curve fit
to the data and determine if it nmeets the curve with
95 percent confidence. |If it does neet the curve with
95 percent confidence, then we use the curve for

projection. The next slide shows how we do that
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proj ecti on.

VI CE- CHAI RVAN WALLIS: Does it usually
neet the curve with that confidence, then?

MR TAMBURRO Prior to --

MEMBER POVWERS: Can you go back to the
previ ous slide?

MR. TAMBURRO Yes, sir. Could you repeat
t he question, please?

MEMBER POAERS: | haven't asked it yet.

MR. TAMBURRO. kay.

(Laughter.)

MEMBER POVWERS: You are |looking for a
curve with zero slope, is what you' re | ooking for?

MR. TAMBURRO No. At this point I'm
| ooking for a curve with a sl ope.

MEMBER POAERS: Are you doing an --

CHAI RVAN MAYNARD: Dr. Powers, could you
get closer to the mcrophone?

MEMBER POAERS: You are doing an F test,
which is a test of variance?

MR. TAMBURRO. A test of variance to occur
with a slope. Yes, sir. At this point we're |ooking
for a sl ope.

MEMBER PONERS: |'m just not sure. You've

got to look at the ratio of the two variances. And |
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don't know what the second variance is.

MR. TAMBURRO The two variances we are
| ooking at are the ratio between the sum of the
squared error and the sum of the residual errors.

MEMBER POAERS: Ckay. So you're just
| ooki ng at your inherent error versus your systematic
error?

MR. TAMBURRO Yes, sir.

MEMBER POVERS: Ckay.

MR. TAMBURRO Again, if that curve fits
neets the data with 95 percent confidence, then we
will performa projection using that curve fit.

Slide 79 provides a schemati c of howwe do
that. W calculate a | ower 95 percent confidence
interval on that curve fit; again, if that curve fit
has satisfied a 95 percent confidence F test.

This schematic shows also the upper
confidence level, but we don't use that. The
intercept between the |ower 95 percent confidence
intervals and 2029 is how we project our rmargin.

VI CE- CHAI RVAN  WALLI'S: The upper 95
percent confidence | ooks nonphysical sonmehow.

MR TAMBURRO Yes, sir. Yes, sir.

MEMBER PONERS: So the statistics isn't

i nherent here. Wy 95 percent?
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MR. TAMBURRO. Ninety-five percent is what
we typically have used with analysis and has been
general ly accepted by the regul ation.

MEMBER POWERS: Wy does he accept 95

percent ?

MR TAMBURRO | can't answer the
guesti on.

MR GALLAGHER: It is reasonable
assurance.

MR. TAMBURRO. It is a high confidence
level. | amsure on the upper drywell if we used 99

MEMBER PONERS: There are multiple ways of
| ooking at it. You can say, "If | did this 20 tines,
one out of those 20 tines, you would violate this," in
whi ch case you are dead neat, right?

MR. TAMBURRO We've done sensitivity
studies. W have done --

MR GALLAGHER: In this one area.

MR. TAMBURRO We've done sensitivity
studi es on the upper drywell and have used 99 percent
confidence. W still nmeet nmargin. W still neet 2029
wi th margin.

CHAI RVAN MAYNARD: That mi ght be a better

guestion to ask the staff when they're giving their
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presentation this afternoon, too.

MEMBER SHACK: There is no answer to that
guesti on.

(Laughter.)

CHAI RVAN MAYNARD: | amjust trying to
nove us al ong, Dana.

MR. TAMBURRO So why did you ask it of

me?

(Laughter.)

MEMBER POWERS: Because | ask the staff
and | never get an answer. | thought naybe there was
some hope.

PARTI Cl PANT: What if you didn't neet your
F test?

MR. TAMBURRO The next set of slides goes
into that.

MEMBER ARM JO.  Well, if you don't neet
the F test, that neans that physically sonmething is
changi ng and the data shouldn't be correlated with a
straight Iine.

MR TAMBURRO. If | don't neet the F test,
| don't have high confidence that there is a straight
curve with a slope. This nmethod worked well for the
sand bed prior to 1992.

W had rates between 10 and 20 nis per
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year. It only took us 4 or 5 inspections to cone up
with F tests that met 95 percent confidence. And we
did these projections.

It's also working in the upper regions,
where we have nore than ten i nspections over nore than
ten years. And now we're in certain areas. W're
finding areas that are neeting the F test with 95
percent confidence. And we're finding rates of |ess
t han that.

However, using the 2006 data for the sand
bed and noving on to slide 80, we only have four data
sets. And with very high variance, the data did not
neet the F test 95 percent confidence. So we had to
do nore conservative analysis and sinulation to show
that we woul d have seen high rates.

And |'"mgoing to nove on to slide 81.

MEMBER POWNERS: Do you see evidence of
pitting in your -- corrosion at all?

MR TAMBURRO |I'msorry. | didn't hear
t he questi on.

MEMBER POWNERS: Do you see evidence of
pitting corrosion?

MR TAMBURRO W don't see evidence of
pitting. W do see evidence of |ocal areas

progressing further than other areas, but those would
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not be characterized as pits. They would just be
characteri zed as areas that have progressed further.

CHAI RVAN MAYNARD: | do want to keep us
nmovi ng along here. | don't know how rmuch nore tine
that you need, but | don't want to cut off the people
for their time this afternoon, too.

MR TAMBURRO I'Il try and hurry it up
So let's nove on to slide 82. W perforned
simul ati ons based on Mnte Carlo-type simulations
And the sinmulations were intended to answer the
guestion, what's the mninmnum rate | would have
observed with 95 percent confidence given that | only
had 4 i nspections and | had vari ances between 8 and 16
mls? This is not arate we saw, but it is a rate we
shoul d have seen given the nunber of inspections and
how nmuch vari ance i s.

Slide 83 provides a schematic of how the
random nunber generator was used. It took a nean, a
standard error, and 49. W got out of the random
nunber generator an array of 49 values, which is
normally distributed, with a nean and a standard
error, not necessarily the sane as what was i nput
because of the random generator nature of --

MEMBER POWERS: How do you know your

generator was not correl ated?
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MR. TAMBURRO | don't know W used the

standard random nunber generator from a standard
product .

MEMBER POWNERS: M. Giu's book on
sem -nunerical algorithns goes at great lengths to
decry the use of standard nunerical nunber generators.

He will regale you with stories of how correl ated t hey

are.
MR. TAMBURRO  Thank you.
Moving on to slide 84, we thendid -- this
slide is busy. I'mgoing to walk through it slowy.

W then sinmul ated a series of inspections. So iteml
we sinmulated for our worst |ocation, which was
| ocation 19A. W input a value of 800 m's, which was
the reading in 1992. W inputted standard error. And
t he generat or gave us a 49-point array, which we then
cal cul ated the nmean and standard error. This is a
sinul ator standard error.

In 1994, for 1994, we inputted a value 2
ms less. In this case, we sinmulated a rate of one n
per year, so two years differential, one m a year,
two ms |ess.

For 1996, we did the sane thing. And for
2006, again, we I|lowered the input nean by the

appropriate value for a one-year period, one m PRA
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Wth this sinulation, we then perforned a
curve fit. And then we performed the F test on this
value. If the F test was successful, we counted it
successful. W repeated this 100 tines and counted
t he nunmber of successful tests.

On to the next slide. W then increased
the rates. So this slide is a schematic that shows
how we progressed at greater rates and the nunber of
times the F test was successful .

For exanple, for 2 ms per year, we passed
the F test 27 out of 100 tines. At 8 mls per year, we
passed the F test 98 out of 100 tines. W refined the
analysis. And at 6.9 ms per year, we passed the F
test 96.2 tines. W did it ten tines just to be sure.

VI CE- CHAI RVAN WALLIS: This is a very
conservative --

MR TAMBURRO Yes, sir. Yes, sir.

MEMBER ARMJO | don't believe it,
frankly, because it doesn't correlate at all with your
dat a.

MR TAMBURRO No, it doesn't.

MEMBER ARM JO. And nmaybe it's telling ne
that if it had been as nmuch as 6 nmls per year
corrosion rate, you would have had 96 percent

confidence of finding it, but you didn't.
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MR. TAMBURRO That's exactly the point,

MR. GALLAGHER: And one point we are
trying to make with this is that when you take a | ook
at the data, it's flat-lined. I1t's flat-lined. And
we're just using this to show that our inspection
frequenci es are conservati ve.

So given this projection, people fast
forward given this projection. You know, it goes out
ten years. W're inspecting again in four years. So
we have a conservative inspection

MR. TAMBURRC M ke, you stole ny next
sl i de.

MR. GALLAGHER: Sorry, sir

MR TAMBURRO So that's what the next
slide says. 6.9 ms per year is the mnimumrate we
di d not observe. W should have observed it with high
confidence. So our next inspection is going to be
prior to when we project that rate into the future.

For the nost |imting |ocations, 19A and
17D, if we did have a rate of 6.9 ms per year, which
we don't, we would reach our m ni mumval ue by 2016

VI CE- CHAI RVAN  WALLI'S: But you are
assumng that there is no change in the physical

situation in that period of tinme, that you can just
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extrapol ate past experience. And caution would

i ndi cate that you ought to do sonet hi ng sooner because
somet hi ng may have happened. Epoxy nay have changed
in sone way unpredicted and so on.

MR. TAMBURRO Yes, sir. And noving on to
t he next slide --

VI CE-CHAI RMAN  WALLIS: This is like
predi cting the weather in New England 20 years from
now or sonet hi ng.

MR. TAMBURRO  And noving on to the next
slide --

MEMBER PONERS: It would be just as bad 20
years fromnow as it is today.

CHAI RVAN MAYNARD: Let's nove on. Next
sl i de.

MR. TAMBURRO Even though the anal ysis
shows 2016, we will inspect in 2010. So that is ruch
sooner than this conservative analysis tells us we
shoul d inspect. And further inspections, we'll use
t he sane nmet hodol ogy to establish required i nspection
frequenci es.

MR. POLASKI: So that conpletes Pete's
presentation. Are there any further questions on
t hat ?

(No response.)
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MR. GALLAGHER: Yes. Dr. Maynard, what we

have next is about the 2006 actual data. So we can
conti nue or --

CHAI RVAN MAYNARD: | would like to go
ahead and continue just for a little while here. |If
it runs too long, we may have to stop, but | would
like to get finished with your presentation before we
break for lunch

MR GALLAGHER  Ckay.

PARTI Cl PANT: The entire thing?

CHAI RVAN MAYNARD: Yes, the licensee's
presentati on.

VI CE- CHAI RVAN WALLI' S:  The whol e t hing?

MR. POLASKI: It won't take us long to go
t hrough the rest of this presentation on the sand bed
region. So M. Howie Ray is now going to nmake a
presentation on the results of the Cctober 2006
refuel i ng out age.

M. Ray is a design nanager, has been a
desi gn manager, at Oyster Creek for the | ast two years
and will --

CHAI RVAN MAYNARD: |'msorry. | didn't
nmean to conplete your entire presentation but the
section that we're in right now

MR. POLASKI: Yes. W're going to do the
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sand bed regi on now.

CHAl RMVAN MAYNARD:  Sorry.

MR. POLASKI: Thank you.

MR. RAY: Thank you, Fred.

My name is Howie Ray. |1'mgoing to give
you the scope of the 2006 inspection that was
performed in the sand bed region. W did visual
i nspection of the coating in all ten bays. That's
external to the drywell.

W did UT neasurenents in 19 grids at
el evation 11-foot, 3. That's internal to the drywell.
And we did UT neasurenents of the 106 locally thin
single point locations external in the sand bed
regi on.

The results of the visual inspection of
the external shell showed no degradation. This was
performed by qualified NDE personnel. And these were
all satisfactory.

Goi ng on to the next slide, this shows you
pi ctures of the drywell shell. This is 2006 pictures.
You saw earlier the 1992 pictures. You can see the OD
surface of the shell is still in good condition. Just
to point out --

VI CE- CHAIl RVAN WALLI'S:  What are those

stalic types at the bottomthere that stick out from
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t he coating?

MR. RAY: |I'msorry? Could you repeat?

VI CE- CHAIl RVAN WALLI'S:  What are those
spiky things that stick out fromthe coating? Wat
are they? Does that have something to do with how the
coating was applied? That thing there, yes. Wat's
t hat ?

PARTI Cl PANT: That's a good point.

MR. RAY: That's just the caulk. That's
a caul k between the shell and the --

VI CE- CHAI RVAN WALLI'S:  That's the caul k?

MR. RAY: Yes, probably just --

MEMBER S| EBER:  There's anot her one where
the --

CHAI RMAN MAYNARD: Jack? Jack?

MEMBER S| EBER:  There's another one where
the external UT inspection circle is to the left,
ri ght above it.

MR. RAY: These surfaces were visually
i nspected by qualified, and they were satisfactory.
So sone of these pictures are deceiving.

VI CE- CHAl RVANWALLI S:  There's sone col or.
You have sone color in --

MR. RAY: Yes. The other thing | wanted

to point out, too, isonthe floor. That's a concrete
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fl oor there on the |l eft-hand side. Fred, do you want
to point that out, where the orange color is? | just
want to point out that the shell and the caul king
there were satisfactory. That is no indication of any
corrosion off of the shell.

MEMBER ABDEL- KHALI K:  What is the cause of
t he discol oration on the floor?

MR. RAY: |If you recall the covers to the
rebar, right on this side is the biological concrete
wall. And there's a possibility of just sone of that
di scoloration com ng off the surface rust on that
cover. But these were, there was no unsatisfactory
condi ti on.

VI CE- CHAI RVAN WALLI'S: So those yel |l ow
pat ches nean nothing or they're an illusion or
somet hi ng?

MR. RAY: | think they're just shadows in
the --

VI CE- CHAl RMAN WALLI S:  Yes?

MR. RAY: Going on to the next slide, if
there are no other questions on that one, this is
anot her picture. W have tal ked about this one. So
| won't spend too nmuch time. But | did just want to
poi nt out that the transition, it's obvious where the

top elevation of sand was prior to being renoved.
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Going on to the next slide, | wanted to
gi ve you a picture of the bay 19 caul ki ng condi ti ons.
This is the bay with our minimummargin at this point
just to show you that the shell, caul king, and fl oor
are all in good condition.

MEMBER ARM JO.  Just for a scale, what is
the width of that caulking thing? |Is that an inch or
two or --

MR. TAMBURRO This is Pete Tanburro
It's approximately an inch.

MEMBER ARMJO It gives you an idea of
the granularity.

MR. RAY: kay. The UT neasurenents at
the 19 internal grid | ocations were conpleted. And no
ongoi ng corrosion was identified, as Peter just went
t hrough and descri bed how we | ooked at those.

This next slide, this shows a table of the
UT neasurenents of the 19 grid | ocations that we have
t aken since 1992. Just to highlight the yellow cells,
these are the mninum readi ngs that have been taken
t hroughout the years. And these are the val ues used
to develop the margins for each bay. If you | ook on
bay 19A, you can see 62 nis there is our |l owest margin
at this point.

The next slide shows a sinplified
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tabul ati on of all the bays with their m ni nummargi ns.
And you could see bay 19 minimumw th bay 3 having a
maxi mum of 439 nis.

The next slide, thisis atrend graph. W
do have graphs of all of the 19 grid locations that
are in your reference book. W have included the
| onest margi n and one of the nore significant margins,
then, for your review

Sonme keys to point out here are the top
hori zontal Iine shows the original plate thickness of
1,154 nm's. The bottom horizontal |ine shows the
m ni mumrequired shell thickness of 736. And the |ine
in between there you can see that has a slope, it's a
15 ms per year slope there on the left up to 1992.
That shows the significant corrosion that existed
before the sand was renoved.

Also, just to note there that we're
showi ng the standard errors there, the 8.4 ms, the
9.9. And those are not corrosion rates. They're
standard devi ati ons.

And then you can see from 1992, when we
removed the sand, it's fairly obvious that we did
correct the situation in that area.

And | just wanted to point out another

poi nt of reference on here is between 1994 and 1996,

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

186

t hose were two outages where we did not install these
triple coating. And you can see it did not have any
adverse effect on the --

VI CE- CHAI RVAN WALLIS: |I'msurprised with
all these readings going down so rapidly that you
didn't do sonething before 1991-92. |It's past
history, but it just seens strange that headed for
di saster in '94 --

MR TAMBURRO. | think the answer woul d be
there was a l|ot being done. It was just very
difficult to get in there to the sand.

MR. POLASKI: There were things being
done. | nean, the drain lines were cleared to drain
water out. That wasn't successful. They then
install ed a cathodic protection on two bays. And that
didn't solve the problem And ultimately they deci ded
in 1992 --

PARTI Cl PANT: Get the sand out.

MR. POLASKI: -- they had to take the sand
out .

MR. RAY: Just quickly to show you we did
bay 1D in there also, which has 365 ms of nmargin.
Ckay. So the 2006 UT readings, let's see. There were
106 i ndi vi dual UT neasurenents taken externally to the

sand bed region.
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It was verified that all 106 nmeasurenents
continue to nmeet the local thickness requirenents.
That's both buckling and nenbrane stresses.

The 2006 neasurenents that were taken
external to the drywell, we' ve determ ned they are not
directly conparable to the 1992. W have talked a
little bit about it before with the difference in
techni que that we have encountered there.

The next slide, we'll just go through and
hi ghlight what the differences were fromthe UT
technique that we used in 1992 and that they were
using in 2006.

So in 1992, we did the readings on
uncoated surface. The surface had to be prepped
enough to get the transducer in there. 1It's obviously
a cupped surface. And traditional pulse, the echo
t echni que was used for that technique.

Today's technique, we are using the echo
technique. It does take the readings through the
coating. And it also allows the --

VI CE- CHAl RVAN WALLI' S:  The cup thing could
al so nake this cup --

MR RAY: -- between the transducer and
the --

VI CE- CHAl RVAN WALLIS:  Wen you nmake a
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cup, the way we have been through this before, you are
actually making it alittle bit thinner where you put
the transducer than it really is or than it was
bef ore.

MR. RAY: That's absolutely right. You
woul d expect to have a little bit | ess just based on
t hat factor.

VI CE- CHAl RMAN WALLIS: How big is that?
How nuch stuff do you take out to make that --

MR. RAY: Actually, we have denonstrations
if yourereally interestedinthis stuff, but |I think
it was about 20 ml's, Marty?

VI CE- CHAl RVAN WALLIS: It's 20 nls. Ckay.
So it's significant conpared with the 60 ms you're
tal ki ng about for the margin.

MEMBER S| EBER:  Well, you usually take it
down to where the |owest bid is.

MR O ROURKE: | don't think we're saying
we took off 20 mls. | think the variability between
t he readi ngs for 2000 to 2006 was 20 m s.

MR. RAY: Right. Yes. That's what we're
saying. So that way --

CHAI RVAN MAYNARD: Keep it down to the
poi nt where you've got it snmooth enough to do that --

MR. GALLAGHER: That's right.
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MR RAY: So we did have to renmpbve sone
margin when we did that. And that's why we wanted to
mnimze it as much as possible.

MR. GALLAGHER: | guess the point was,

Howie, fromDr. Wallis' question, --

MR RAY. [|I'msorry.
MR GALLAGHER: -- we took it down to the
| onest point. | nean, presumably we didn't go | ower.

VI CE- CHAl RVAN WALLI'S:  You mi ght have
done, yes.

MR GALLAGHER: But we tried not to.

VI CE- CHAIl RVAN WALLI'S:  Lower than the
average, certainly, yes.

MEMBER S| EBER:  You actually can't help it
alittle bit lower, but it's on the older of a couple
of ms.

MR. POLASKI: When we show you results,
things are not points that are showing that they're
the | ead areas or the cl eanest areas.

MR RAY: Because of those differences,
we're going to treat the 2006. W used a rmuch nore
ri gorous approach in going and doi ng these and
identifying the exact |locations. So we're going to --
t hese 2006s are baseline going forward. W wll be

goi ng back in 2008 and reneasuring these.
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The next slide, this gives the external
108 points inspection results. The key thing here,
this basically shows that there's very few points that
are less than the 736 criteria. |In bay 13, the | owest
reading we have nowis the 602 ms. And that stil
satisfies the required | ocal thickness of 536 mnls.

The di fference here between t he 1992 t ot al
and the 2006 total, we coul d not go back and duplicate
the 125 points. Sone of the points they took in 1992
were the sane in the areas that were cupped. And we
just went and got the finished reading, each one of
those cups. So we will be using 106 to clearly
identify as we should in the pictures, and we have a
good baseline to nove forward.

Okay. This next picture, we did talk
about this a little bit before. But this schedule
illustrates all of the 19 grid internal UT readings
along with 106 external finished points that we took
in 2006. And we also have included the trench UT
readi ngs, which adds up to kind of the nunmbers -- and
this also illustrates that right above the 11-foot-3
line, you can see that that is where nost of our grids
are and that is where we are seeing the thinnest
readings. And that is where the points were picked.

The majority of the points that were thinnest were
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picked in that area. So that hel ps denonstrate that
the 11-foot-3 el evati on.

This sketch denonstrates the very few
nmeasurenents fall bel owthe general required thickness
of 736 ms. W have yellow indicated there for
bet ween 636 to 736 nls. W have one red spot there in
bay 13, which is the 602 ms that we neasured. And
1992 was the thinnest reading of 618.

| guess an inportant point was in 1992,
they did do a full detailed round with nmicroneters to
make sure that that was, in fact, the thinnest areain
that area. They did a six-inch square.

PARTI Cl PANT: Characteri zati on.

VI CE- CHAl RVAN WALLIS: So there are quite
a fewyellowregions. On the right there, there's --

MR. RAY: Right. These are in the -- we
wanted to show you how many different points there
were. They're actually all in the six-by-six grids
t here.

VI CE- CHAI RVAN WALLI'S:  So the other ones
are actually mxed in with green ones --

MR RAY: That's correct.

VI CE- CHAI RVAN WALLIS: -- in the sane
regi on.

MR. RAY: That's correct. They go into
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t hat cal cul ati on.

MR. POLASKI: One thing, just to be clear,
the triangles are the single points that were taken
fromthe outside.

VI CE- CHAl RVAN WALLI S:  Ri ght.

MR. POLASKI: The rectangles, the square
boxes were the grids that were taken fromthe inside.
And it's in a particular grid. And I'll point this
one in bay 17. There were |local points in the 49 that
were | ess than 736. W showed them as yellow just so
you can --

VI CE- CHAl RVANWALLI'S:  It's one-seventh of
t hem vyes.

MR. POLASKI: Any small squares are part
of a larger square or rectangle.

MEMBER SHACK: Wiy do | have seven points
in sone of the grids?

MR. POLASKI: | amgoing to ask Pete to
address that.

MR. TAMBURRO During the characterization
inthe md'80s, sone of the areas to the left showed
that they were nomnal. So we did not go and do a
further characterization. So those areas with only
seven, even today, have thicknesses that are very

cl ose to nom nal
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MR. RAY: Okay. |If there are no nore

guestions with that, we will nove on to slide 102.

VI CE- CHAl RVAN WALLIS:  So |l et us see. The
7 are the ones which are the smal | er green square, and
the 49 are the big green rectangl e?

MR POLASKI: That's correct.

MEMBER SHACK: Now, if you're com ng down
in elevation, basically fromthe top of the sand bed
down towards that seam is there a trend in the
t hi ckness loss in places where you have enough
measur enent s?

MR. TAMBURRO. The trend is that the
majority of the loss is in the mddle, where you see
the grids. The inspections of the external bel ow
those grids and even in the trenches show that the
loss is not as severe.

MR. POLASKI: And | think the other thing
to remenber on this picture is that where we show in
color. This is where we took neasurenments. The place
that's white was thicker than that. And sonetines
people tend to |l ose that that the white is showing a
| ot of areas greater than 736.

VI CE- CHAI RVAN WALLIS: Isn't corrosion
worse, sort of the interface between water and air so

that if the sand bed was partially flooded, it would
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actually be protected by the water at the bottonf
MR  POLASKI: Well, there where the
interface is where it's at the worst, but if you see

fromyour pictures, there was corrosion on this whol e

ar ea.

VI CE- CHAl RVAN WALLI'S:  Yes, but it's worst
somewhere partway up. It's not at the bottom

MR POLASKI: Yes, yes.

MR. RAY: We will be tal king about that
| ater.

MR. POLASKI: Ckay.

MR. O ROURKE: Slide 102. To summari ze,
we have shown you t he ul trasoni ¢ neasur enent data t hat
supports our conclusion that the corrosion on the
outside of the drywell shell in the sand bed region
has been arrested.

Qur direct visual examnations have
supported the conclusion that the coating shows no
degradation and, therefore, continues to protect the
external shell.

And based on the ultrasonic neasurenent
data and trend graphs, we supported the concl usion
that sufficient margin exists to the m ni numthi ckness
requi renents.

Goi ng forward, we have defined an agi ng
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management programthat includes visual inspection of
the exterior coating in a mnimumof three bays every
ot her outage and inspecting all ten bays once every
ten years.

VI CE- CHAl RVAN WALLIS: Now, why is it
restricted to three bays? Is it very difficult to do
nor e?

MR O ROURKE: It's just distributing them
over the ten-year period?

VI CE- CHAl RVAN WALLIS: Yes, but it just
seens a little risky to do a few bays and not | ook at
ever yt hi ng.

MR POLASKI: Dr. Wallis, it is difficult
to get into this area. | nean, we showed you those
20-inch-di ameter man-ways. Those have shielding --

VI CE- CHAl RVAN WALLI'S: So you are telling
nme that we have got a canmera, a robot that runs al
the way around or somet hi ng?

MR. PCLASKI: No, no.

CHAI RVAN MAYNARD: And | woul d assune t hat
your program is set up that where if you started
seeing degradation, that the frequency would be
revisited to see if you need to go into all --

MR. POLASKI: That's correct, yes.

MR O ROURKE: We will also be repeating
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the ultrasonic neasurenments at the 19 grid | ocations
at elevation 11-foot-3 in 2010 and then every 10 years
thereafter and wll be repeating the ultrasonic
nmeasurenents at the 106 locally thin | ocations from
the exterior in the 2008 outage and then in 2 bays
every outage thereafter.

VI CE- CHAl RVAN WALLIS: Do you have any
nmeasurenent of humidity in this region ongoing?
Wul dn't it be useful just to have a hum dity neter in
t he sand bed regi on and see how wet it is?

MR POLASKI: There have been sone. You

know, we have been asked that question. One of the

concerns is any instrumentation will be exposed to a
reasonably high radiation field in there. | nean
thisis inside the shield wall around the drywell. W

don't expect any instrunents that would neasured
hum dity woul d survive.

But this was an area that once you cl ose
it off, you don't get any ventilation flow through
her e.

VI CE- CHAI RVAN WALLI'S:  That's why |I'm
surprised it rushed it so nmuch because | calcul ated
you need several hundred thousand cubic feet of air to
get the oxygen to make all that rust.

MR. POLASKI : But then once the curb --
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PARTI Cl PANT: | mean, it's a conductor.

CHAI RVAN MAYNARD: W have got severa
si de conversations going on. Let's go ahead and nove
on here.

VR. PCLASKI : That conpl etes our
presentation on the sand bed region.

CHAI RVAN MAYNARD: Yes. Before we go into
t he next section, we're at the point in the agenda for
a lunch break. | would like to ask the nmenbers if 40
mnutes would be enough for lunch. [Is that
acceptable? That way we won't get too far behind.
kay. W will --

MEMBER BONACA: | have anot her question.
A question | have is nore real to the MR scientists.
Since the | eakage fromthe refueling |liner happened so
early inthe life of this plant, did you ever consider
replacenent? Did you ever consider replacing the
l'iner?

MR RAY: W' ve done extensive back in
1988 -- when we did put this in our non-confornmance
system we did an extensive review of it and
determ ned that because of the welding and -- |'mnot
getting to your question. You are asking for a direct
liner replacenent?

MEMBER BONACA: Yes. | nean, clearly a
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list from your perspective that the water is for
refueling cavity and has been plaguing you. And |I'm
sure this problem right now ends up being very
expensi ve.

MR. GALLAGHER: The only thing we have
i nvesti gat ed was about repairs. W actually attenpted
some repairs in 1983. And right now we feel that we
are adequately controlling the |eakage with the
netallic tape and the strippable coating and that we
can ensure that no water gets in the sand bed region.
And so that's what we have done.

CHAI RVAN MAYNARD: Mario, |'ve got some
addi ti onal questions on that area, too. | think that
when we' re finished with our presentation, naybe we'l|l
pursue that just a little bit.

| would like to go ahead and break for

lunch now. Licensee will conme back up here after
lunch. And we'll have a chance for nore questions.
We'll break for lunch. And we'll cone back at ten

after, ten after 1:00.
(Wher eupon, a luncheon recess was taken
at 12:27 p.m)
CHAI RVAN MAYNARD: Ckay. 1'd like to go
ahead and resune the neeting. So we'll turn it back

over to the next agenda item
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MR. POLASKI: Thank you.

M ke Gal | agher is going to start off with
some information about questions on sone of the
conditions during the accident analysis.

MR GALLAGHER: M. Chairnman, we had to
foll owup on three questions. | think they cane from
Dr. Wllis. So do you want nme to defer that?

CHAI RVAN MAYNARD: Yes. Wiy don't we wait
until he gets back? He shoul d be back here.

MR. GALLAGHER:. (Ckay. So we'll do that
after another break.

CHAI RVAN MAYNARD:  Ckay.

MR. POLASKI: COkay. Qur next section of
the presentation is dealing with the i nbedded portion
of the drywell shell. W'd like to discuss the
condition of the inbedded shell. W' re talking about
the condition of the drywell shell in the sand bed
regi on.

I f you'll remenber, the sand bed regionis
t he portion of the drywell shell that transitions from
the I owest portion of the drywell shell, which is
fully inbedded in concrete both on the interior and
the exterior. The upper portions of the drywell,
which is a free standing pressure vessel. W wll

discuss the condition of the inbedded section,
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conditions that exist on the surface of the drywell
shell when water intrudes between the steel of the
shel | and the concrete pour both on the inside and the
outside of the drywell during construction, and the
results of inspections that were performed in 2006.

When we were here in Cctober of |ast year,
we only di scussed potential corrosion on the exterior
surface of the inbedded section of the drywell shell.
During our refueling outage in COctober of '04, we
di scovered water below the concrete floor on the
inside of the drywell. This was not expected, and is
a condition that was not covered in the Oyster Creek
I icensure application.

W have suppl enented our application to
i nclude this environnent and have nodified our aging
managemnent progranms accordingly. So today we will be
di scussing the inpact of water on both the interior
and the exterior surfaces of the inbedded section of
t he shell.

And M. John O Rourke wll [|ead our
presentation on this topic.

MR. O ROURKE: Thanks, Fred.

The next part of this presentation focuses
on the inbedded shell and will support the follow ng

concl usi ons.
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First, corrosion on the i nbedded surfaces
of the drywell shell, both interior and exterior, is
not significant, and we wll provide you with a
di scussi on of the environnent of inbedded steel in
concrete and how it prevents significant corrosion.

Qur second conclusion is that based on
recent ultrasonic inspections in the trench areas is
that if there is ongoing corrosion, it's estinmated at
| ess than one m| per year.

And our final conclusion, again, based on
the ultrasonic inspections is that the drywell shel
neets design requirements with margin through the
peri od of extended operation.

First, | et nme briefly orient t he
subconmttee with several physical sketches. This
sketch shows the elevation of the interior of the
drywell, and in particular, Fred is going to point out
several locations on the right and left side at the
drywell floor at elevation ten foot, three.

Also, on the left side is the concrete
that was renoved fromBay 5 to formthat trench. The
area under the reactor vessel, which we refer to as a
sub pile room and the trough that's inside sub pile
roomthat is 360 degrees around the perineter of the

roomand directs any drywel|l |eakage to the sunp.
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Al so of note on the right side where the
curve exists, that joint between the concrete curve
and the drywell shell, we added a caul k sealant to
that during the | ast outage, and we wi Il discuss that
nor e.

The next sketch that shows the drywell
support structure, starting at the bottom it consists
of a ten foot thick concrete mat. On top of that is
a concrete pedestal that is over 21 feet thick.

Also of note is the sand bed region and
the and the 20 i nch manway t hat provi des access to t he
region, and we have a torus roomw th an el evati on of
mnus 19 foot, six that goes around the reactor
bui | di ng.

Al so of note is a wat erproof nmenbrane t hat
was installed when the concrete was placed. You can
see that that waterproof nmenbrane goes underneath the
concrete mat and up the outside of the concrete
surfaces up to a level of plus five foot, zero.

The next Slide 108 is a close-up of the
drywel | support skirt.

CHAI RVAN MAYNARD: Just a qui ck questi on.
Your elevations, are those froma reference point or
is that fromsea | evel ?

MR. O ROURKE: Sea | evel
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Slide 108, this is a close-up of the
drywel | support skirt and the sand bed regi on and what
illustrates one of the five drains that Fred had
previ ously nentioned out of the sand bed region, but
it al so shows the pl ate thicknesses and the transition
area in the inbedded shell where it transitions from
the 1,154 mils to 676 mls.

Slide 109, again, this is a plan view of
the drywell showi ng the trench locations, and | had
previ ously shown you slides of the details of those
trenches.

Continuing with the discussion of the
i mbedded external shell in Slide 110, any corrosi on of
the drywel | exterior i nbedded surface occurred because
of water |eakage into the sand bed region, and
corrective actions that had been taken for the sand
bed region have arrested corrosion of the drywell
exterior inbedded shell, including preventing water
| eakage fromentering the sand bed regi on and sealing
the joint between the drywell shell and the floor of
the sand bed region to prevent water from contacting
the external shell, as | had noted in a previous
sl i de.

Slide 111. For the interior inbedded

shell the water that was identified in the trenches in
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Bays 5 and 17 i nside the drywell when the foamfilling
was renoved during the 2006 refueling outage was
determ ned to have originated from equi pnent | eakage
inside the drywell and not from external sources.

The i nvestigations during the outage into
t he source of the water indicate that there could have
been water below the drywell interior floor for an
extended period of tinme. To get nore infornmation
regarding the condition of the shell, concrete was
removed fromthe Bay 5 trench to expose an additi onal
si x inches of drywell shell that had been i nbedded on
bot h sides for ultrasonic thickness neasurenents in a
new y exposed area.

CHAIl RMAN MAYNARD: |'msorry. Can you
just -- again, | need to relate exactly where you're
| ooki ng at now. Maybe | have to go back to the slide
here.

MR. O ROURKE: Ckay. Let's go back to
Slide 108. First, on the external side, the seal, you
see the word "seal." That indicates where we put the
caul k seal and we showed t he phot ographs of that seal
and the condition of that seal as we inspected it in
2006.

When we goto theinterior, if you back up

to Slide 106, the curve on the right shows the
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i nterface between the concrete inside the drywell and
the drywell shell.

CHAI RVAN MAYNARD: It's the trench on the
| eft that got full of water.

MR. O ROURKE: The trench on the left that
got filled with water.

MR. POLASKI: This is the trench at Bay 5,
and you'll note that the bottom of that trench
corresponds to the bottom of the sand bed region. So
when we' re tal ki ng i nbedded regi on, we're tal king from
here down, and when we nove that additional concrete
fromthis region, the detail doesn't show here. This
is the first tine we're able to give UT thickness
nmeasurenents on the drywell shell in aregion that had
been i nbedded both on the inside and the outside.

MR. O ROURKE: kay. This is the blow up
that | showed previously of the Bay 5 trench, also
showi ng t he addi ti onal concrete that we renmoved. Wen
we took the foamout of this trench, we had about five
inches of water in the bottomof the trench. W do
have a phot ograph of that comng up in a later slide.

MR. SHACK: This is an experinent to test
t he corrosion environnent.

MR O ROURKE: And back to Slide 112, we

did renmove the additional six inches to interrogate
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t he area that had been i mbhedded on both si des sine the
original construction, and we wll present the
ultrasonic nmeasurenent data for this inspection as
part of this presentation.

The corrective actions i npl enented during
t he 2006 refueling outage included caul king the joint
between the drywell interior floor and the drywell
shell, and | pointed that location out in the
elevation view. W also made repairs to the
col l ection trough inside the sub pile roomto prevent
any | eakage into the concrete, both of which | had
shown on that previous slide.

Fr ed.

MR. POLASKI: Thank you, John.

Qur next section is going to be a
presentation on corrosion of steel inbedded in
concrete. Making this part of the presentation wll
be M. Barry Gordon. M. CGordon hol ds Bachel or's and
Master's degrees in material science engineering from
Carnegi e Mellon University. He has been involved with
nucl ear systens corrosion concerns for over 38 years
while working for Powell Laboratories, Genera
Electric Nuclear Energy, and Structural Integrity
Associ at es.

He i s a nenber of the National Associ ati on
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of Corrosion Engineers for 34 years and has served as
unit commttee chairman of corrosion and nuclear
energy systens and group committee chairman of energy
t echnol ogy.

M. CGordon is an NACE certified corrosion
specialist and a registered professional engineer in
corrosi on engi neering. He has authored or co-authored
over 50 corrosion publications, includingchairingthe
2006 ASM Vol unme 13(c) section on corrosion in a
nucl ear power industry.

Also, M. Gordon is currently preparing
the utility requirenments docunent for materials for
advanced |ight water reactors for EPRI

M. Cordon.

MR. GORDON: thank you very much, Fred.

|"mgoing to briefly discuss sonme of the
science involved, why carbon steel and concrete
environnments work so well together. You know, any
construction site you'll see lots and |ots of rebar
and the pouring of concrete onto the steel, bare
carbon steel, and why it's a satisfactory structural
syst em

W've used, vyou know, tunnels and
concrete-like steel pipe, and there's a reason for

doi ng this.
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The first slide.

The drywell shell is constructed first,
and then on each side the interior and exterior
concrete was poured in. Wen you have wet concrete in
contact with steel, the concrete mxture is at very
high pH, and this forns a passive filmon the surface
of the carbon steel, and it's a very resistent film

And as the concrete hardens, even though
it becones very hard, it still contains pores in the
concrete and the concrete contains it's called pour
wat er, and this pour water is, again, very high pH and
it mtigates corrosion.

So looking at the slide, again, the
concrete. The shell is constructed first, covered
both surfaces of the inbedded steel with concrete.
The high pHis |ike 12.5 to 14 during the hydrati on of
the cenent, which is one of the mxtures in the
conposite concrete material. It forns a passive film
on the surface which mtigates corrosion, and again,
that's why this systemis used for constructing
bui | di ngs, tunnels, sw mm ng pools, whatever.

Going to Slide 116, the reactor cavity
wat er, |ooking at the exterior environment now. The
reactor cavity water, which | eaked down, went through

sand bed, was certainly affected by the sand bed
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region, and there nay be sone concern for that.

But a chemical analysis of this water,
again, it's reactor cavity water which is very high
purity to begin with, reveals that the pHis greater
t han seven. The fluoride content was 0.045 parts per
mllion, and the sulfate concentration was 0.32 parts
per mllion. That's very high purity.

And the next line | have there is an
average of 3,600 waters, potable waters, natural
wat ers around the United States, and it shows that the
typi cal concentration is rmuch higher, orders of
magni t ude higher in chloride and orders of magnitude
hi gher in salts.

DR. WALLIS: So why was there so much
corrosion on the outside originally?

MR. GORDON:. It doesn't take -- in that
particular area, in the sand region, there's no
concrete there to protect it.

DR. WALLIS: But still why is it
aggressive though? It should be neutral.

MR. GORDON: OCh, | nean, pure water will
certainly corrode steel, but I'mtal king about in the
area where it is inbedded in concrete. It's a
di fferent environnment.

Agai n, the Anerican Concrete I nstitute has

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

210

rul es on what kind of water is aggressive to concrete,
and the GALL report and the EPRI studies have al
supported the sane | evel, and both these | evel s of the
wat er obtai ned fromthe sand bed region is high purity
and is not an agi ng concern.

Continuing with Slide 117, then the water
woul d have been the sane high quality as we saw as
listed in the previous slide, but it would be
interacted with the high pH pour water, concrete pour
water, and it would provide a passive filmfor the
carbon steel .

Agai n, per the GALL report and for the
EPRI report, which is listed here, since the pHis
greater than 5.5 and the chl ori de content is way bel ow
500 ppm and the sulfate is below 1,500 ppm there is
not an agi ng concern for inbedded steel in concrete.

Now | et's | ook at the surprise water that
was found during the last inspection on the interior
surface and see why that is also not a concern. A
chem cal anal ysis was perfornmed on this water, and t he
next slide will actually show what this water | ooks
like. Again, the pHof this water was 8.4 to 10. 2,
and this is even after it's exposed to the CQ, in the
air, which would lower the pH. So the pH is probably

at | east two points higher than this.
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H gh pH, and that's what you want to
mai ntain a passive filmon carbon steel.

The chl ori de content, again, 13.6 to 14.6
ppm It's way below the limt of 500 ppm

Sul fate, again, 228 to 230, way bel ow t he
1, 500.

The cal ciumcontent is just presented here
as a point of interest, and we'll discuss that in the
next slide. There's no GALL or EPRI concern wth
t hat .

So this water that you have | ooked at in
the trench five is considered high purity concrete
pour wat er, which mtigates corrosion of carbon steel.
Again, this water that was found there conplies with
the GALL and EPRI and ACI recomendati ons.

The next slide shows the trench five, the
water that was found in trench five, and the cal ci um
content, which | illustrated on the previous slide
indicates that the water was there for quite sone
time. Water |eaches out cal cium hydroxide first from
concrete and it's an indication it took some time to
get there and, again, it nmitigates corrosion.

Any subsequent water that nmay be found in
the interior of the drywell also will be affected by

this concrete pour water, have a high pH, and will be
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al so high puree and will not | ead to any degradati on
of the carbon steel.

MR ARMJO \Where did this water cone
fronf

MR. GORDON:. This is apparent during a
mai nt enance.

MR ARMJGC It was a spill.

MR. GORDON: Yes, spills and things like
t hat .

MR GALLAGHER: As we nentioned in the
beginning, it's equi pment | eakage. So the design of
the drywell and the equipnment |eakage collection
system and so any | eakage woul d come down, go in the
sub pile room go in a trough, and then goes into the
sunp. So it's designed that way to coll ect any
| eakage. That's where this | eakage cane from

MR ARMJO But did this water mgrate
t hrough the concrete or did it just kind of flow over
the top of sonmething and just pour into this hole?

MR PCOLASKI: It could have come from two
sources. The investigation showed that the trough
that we pointed out earlier in the sub pile room that
all of the | eakage is supposed to flow into and then
drain to the sunp did have sone | eakage init. It was

not in the condition it should have been, and that
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some of that water did migrate through the concrete
and showed up in these troughs.

The ot her thing is John nmentioned earlier
t hat we have nowinstall ed caul ki ng at the edge of the
curve, you know, against the scale of the drywell
Most ot her BWRs have that caul ked. Oyster Creek did
not. Oyster Creek is unique. It has a curve there,
but if there was any | eakage that got on the shell of
the drywell and ran down, it could have gotten
directly below the concrete. Either of those ways
coul d have accounted for this.

MR. GORDON: And, again, this slide shows
t he water, and you can see the carbon steel there, the
bare carbon steel. This has sonme superficial
corrosion on it.

What happens to the steel that's not
protected by the water, basically the side pH water.

MR. SHACK: Did you nake inspections or,
okay, there is inspections |ater.

PARTI Cl PANTS:  Yes.

MR. GORDON:. \What happens to the steel
that isn't protected by this high pH high purity
water? Wen the drywell is inerted, the cathodic
reactant for the Trojan (phonetic) reaction oxygen is

depl eted and corrosion would basically stop at that

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

214
poi nt .

Any possi bl e subsequent steel corrosion
woul d occur only during the brief outages, which are
just a few, you know, ten days per year on average,
and you woul dn't expect to see much atnospheric
corrosion.

Finally, the transport of any oxygenated
water that may conme in from equi pnent mani pul ation
woul d be affected by the high pH core water and al so
it would have to displace the oxygen depl eted water
before you' d see any corrosion.

So basi cal |y i nhedded steel in concreteis
not a concern on either the interior or the exterior
of the drywell.

CHAI RVAN MAYNARD: Are you going to
provide nore justification for the superficial
corrosion that you saw there or cover that in the
i nspection? | nmean, you nade a statenent that
there's sonme superficial rust there. 1'd like to have
alittle bit nore to go on than just that. How do you
know it's superficial?

MR. GALLAGHER  Yes, Howi e, answer that.

MR. RAY: Yes, so that's going to actually
lead into the infraction to be perforned.

CHAI RMVAN MAYNARD: As long as it gets
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covered there

MR. POLASKI: We will cover it in a couple
of slides.

VR. GALLAGHER: And, Dr. Maynard,
basically the bottomline is on the interior when we
did UTs in the trench, and so you could easily w pe
off the corrosion, and then we UTed the whol e trench
area and we have that data in here.

MR. POLASKI: So any other questions on --

DR. ABDEL- KHALI K:  How ruch farther do you
t hi nk beyond the trench that you dug i n does the water
extend or is the concrete inintimte contact with the
steel along this entire bottom surface?

MR POLASKI: The concrete that's on the
i nside --

DR. ABDEL- KHALI K:  Ri ght.

MR POLASKI: -- as we said before, the
concrete or the drywell shell was wel ded t oget her and
then the concrete was poured on the outside and then
on the inside. So it is in intimte contact.

DR ABDEL-KHALIK: So if it is in intimte
contact, why is there water in the top part that you
dug out?

MR. POLASKI: Well, even though it's in

intimate contact, you can still get water into that.
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There isn't really a gap there, but water can get in
bet ween, you know, soaked into the concrete along the
st eel .

MR. CGALLAGHER: Yes, the concrete pour
wat er t hroughout the concrete slab, and you know, so
there's water there.

MR. RAY: Yes, the concrete is poured in
different sections. So there's actually a pass where
the water can get into the concrete or could mgrate
t hrough the di fferent paths and seek its el evation, to
answer your question.

DR, ABDEL- KHALI K: Can you speak up a
l[ittle bit |ouder?

MR. RAY: Yes. The concrete was poured in
several different layers. So there are --

DR ABDEL- KHALI K:  Horizontal hal ves?

MR. RAY: Horizontal, vyes.

DR ABDEL-KHALIK: So, | nmean, if | look
at this picture, how much water is there and how rmuch
water don't | see?

MR PCOLASKI: W believe based on what we
found, when we found this water there was about five
inches in the bottomof Trench 5. It was punped out
and then it filled back in again. So it was com ng

from you know, underneath the concrete and ot her
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ar eas.
W believe that the whole inside of the
drywel | below the floor has water in there.
MR ARMJO So you think there's water in
this | ower part of the sphere --

MR POLASKI: Yes.

MR ARMJO -- between the concrete and
t he shell.
MR POLASKI: Yes, that's correct.
MR ARMJGO And the source is the sunp.
MR POLASKI: Well, the source is
equi pnent | eakage. It wasn't fromthe sunmp itself,

but from the troughs that then lead into the sunp
i ndicated there was | eakage out of that trough.
However, there would have been water in the past if
there was a | eakage in the drywell, and again, there
was sone smal |l amount of | eakage in the drywell; if it
got on the drywell shelf, could have run down and
gotten directly below. It could have been there for
years.

MR. GALLAGHER Let's be clear. The
trough that we're talking about is this trough that
goes 360 degrees on the interior of the sub pile room
That' s designed to coll ect the water and then nove it

to the sunp.
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There were sone defects in this trough so
that sone water could have got into the concrete. W
don't know how far, you know, water is down there.
We're assuming it's down there and that we've taken
action to have an agi hg managenent program assum ng
it's there to check, and that's what we've done.

MR ARMJOC Well, the water |evel, you
know, if it's in direct contact, if it refills, the
wat er |l evel is comng fromsonmewhere. That's at | east
t hat el evation or higher.

MR. GALLAGHER  Yes, and this el evation
here is the highest at that point. [It's higher than
the bottom of the trench was. W' ve corrected this
trough. So we woul dn't expect anynore water to get in
there, but we added it to our agi ng managenent program
to verify that, to verify if there's any ongoing
effect.

But this trough elevation, see, right
here, if you look at the side, that's the bottom of
the trough, and then the bottomof the trench we're
tal king about is at the bottomof the sand bed fl oor.

So any water you have com ng down here
going into the trough, if the trough was not finished
correctly, would have gone into the concrete. So we

fixed that.
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MR. ARM JO But it's feasible the whole

bottom of that shell could have water in it.

MR GALLAGHER: And that's what we're
presumi ng. W haven't verified it, you know, because
we only excavated down here.

MR. PCLASKI: W' re assum ng there's water
there, but M. Gordon's presentation is just
addr essi ng what woul d t he condi ti ons be, and once t hat
water gets in there --

MR. GALLAGHER: It shoul d be benign.

MR. POLASKI: -- it should be benign. A
passive l|layer was there when the concrete was
initially poured.

MR SHACK: It would be better if it
wasn't there.

MR GALLAGHER: That's correct.

MR. GORDON: But you know, concrete, even
if it's very well cured and very old, it still has
this nmoisture in it. It's like a very hard sponge
with this concrete pour with a high pH pure water. So
it really is basically a hard sponge, and it works
very successfully with steel.

DR ABDEL- KHALI K: But that would not be
the source of the water you're seeing. | mean, you

punped it out and the thing filled up again.
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MR. RAY: The source of the water was
com ng through the trough. W paired a void there,
and we won't have that source of water.

DR. ABDEL- KHALI K: Ckay. |If you went and
| ooked at it today, it would be full of water again?

MR. RAY: W would not expect it. It
still had a little nmoisture in the bottom Trench 5
when we started back up. Wth the operating cycle, we
woul d expect that to evaporate off.

MR. SIEBER. Did you find cracks in the
concrete?

MR RAY: No, we've done structural
monitoring, logged into the concrete, and had no
significant cracks. The only void we found was in
that trough, and we did verify there was | eakage
through there with a | eak test.

MR. POLASKI: Any other questions? Ckay.

MR. SHACK: It just seens |like 40 years of
operation to find a trough has a hole in it.

MR, PCLASKI: Yes.

MR ARM JO  Wen the trough was first
excavated, was there any data that showed that there
was water in the trough when it was first built?

MR GALLAGHER: The trench?

MR ARMJO The trench, | nean, yeah, the
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trench. When that was opened up the first tine, did
people find that full of water?

MR. GALLAGHER: When it was opened up the
first tinme, | don't think there was any water in
there, but we did find we did have sonme information
that there was water there at one point, and in
subsequent checks it wasn't there. So that's why we
t hought there was not a water environnent in the | oner
el evation of the drywell, and that's why we hadn't
included that as an environnment in our LRA

One thing we did though. W said, well,
let's | ook at these trenches again, and that's when we
identify this and put it in our corrective action
systemto update our LRA

MR ARMJO Have you ever experienced
recirc water punp seal |eak?

MR, GALLAGHER. Plant -- Tom Qui ntenze.

MR QUINTENZE: |'m Tom Qui ntenze,

Anmer Gen.

The question, | believe, was have you ever
experienced recirc punp seal | eaks.

MR ARM JQO  Yes.

MR, QUINTENZE: And the answer to that is
yes.

MR ARMJO Wuld that be the source of
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this water?

MR, QUINTENZE: It could be the source of
water. In earlier years we did have sone significant
| eak, but current history indicates that we've
mai nt ai ned our unidentified | eak rate, which woul d be
| eakage froma recirc punp seal at a very |low | evel,
on the order of .1 to .2 gallons per mnute.

MR GALLAGHER: W know that we do have
equi pnent | eakage, like control rod drives. There's
sone | eakage fromthemtypically. They're right above
the sub pile room you know, right above this room
here, and water drips downin all BWRs, and that's the
case.

As Tomnmentioned, thereis an unidentified
| eakage criteria, no nore than five gallons a mnute
uni dentified | eakage i n your primary contai nment, and
you know, we neet the technical specification linmts
by far. But this is designed to collect that |eakage,
any | eakage like that and then take it away to the
sunp and then punp it out of containnent.

MR. ARM JO Thank you.

MR. SIEBER G ven enough tinme though,
that's a |l ot of water.

MR, GALLAGHER  Yes.

MR. POLASKI: Al right. W've now heard
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about the effect of water on carbon steel inbedded in
concrete and how we expect mnimal corrosion on the
i mbedded part of the drywell shell. 1'd nowlike to
have M. Howi e Ray present the results of inspections
that were perfornmed during October 2006 refueling
out age for the i nbedded portion of the drywell shell.

MR. RAY: Thanks, Fred.

During the 2006 refuel outage, visual
i nspections of the surface of the trenches did show
m nor corrosion. It was easily renoved with no
mat eri al | oss of netal or degradation of the surface,
and the visual exam nations were done satisfactorily
at those surfaces.

And as we just discussed, you know, that
superficial effect was what you woul d expect based on
t he technical (speaking froman unm ked | ocation).

The UT neasurenents taken in trenches were
used to conpare the total corrosion on the inside and
out si de between 1986 and 2006. It is known that there
was significant corrosion that was ongoing in the
exterior surface that was not i nbedded up to 1992 when
t he sand was renoved.

The mat eri al | oss identified was
consistent with the corrosion rates on the outside of

the drywel| before the sand was renoved in 1992.
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So the next slide illustrates the 1986
readi ngs versus the 2006 readings for both Trench 5
and Trench 17. This did not include the additiona
six inches of surface UTs that we exposed. W'l
di scuss that later.

What's critical here is there is a
difference of 38 mls for both of those trenches, but
t hat we woul d note that that occurred between the 1986
and 1992 tinme frame, before the san was renoved, and
you had significant corrosion going. So that would
not be an unexpected corrosion rate.

CHAI RVAN MAYNARD: Ckay. How do you know
that that occurred over that tine frame as opposed to
something that has recently started? |It's kind of
hard to get a rate.

MR. RAY: Well, we're assum ng that, but
we know we had significant corrosion going on while
the sand was there. W've shown that on the graphs
with both of them Bay 17 and Bay 5 both had
significant corrosion rates going on.

So if you took that across those years
that you had the sand installed with the water, we can
assurme it. W can't verify that, but you do have
still good coating on the outside and you have a

technical justification that says that water in this
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area woul d not cause significant corrosion inside the
drywel | .

MR. GALLAGHER: And part of the basis is,
when we get to the next slide, when we interrogated
t he si x i nches bel owthe concrete floor, the corrosion
rate -- Howi e, why don't you go into that and you can
show himthat -- the corrosion rate which is really
over the entire period of time since that shell was
i mhedded in concrete.

MR. ARMJO Before you go, did you find
water to the sane extent in Trench 17 as you did in
Trench 57

MR RAY: No, we did not. The Trench 17
is about six inches shallower than the trench in Bay
5.

MR. GALLAGHER: So it's a higher
el evation. There was a little noisture in there,
but --

MR ARMJO |If there had been water
there, it would have drained to a |ower |evel?

MR, GALLAGHER  Yes.

MR. RAY: It was seeking its elevation.
It was voiced in Bay 17, but there's no standing
wat er .

DR. ABDEL- KHALI K: The statenent that was

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

226

made earlier that the water fromboth the inside and
outside surface of the inbedded region is not
conduci ve to corrosion.

MR POLASKI: That's correct.

DR ABDEL-KHALIK: And that statement is
presunmably applicable prior to 1992.

MR POLASKI: That's correct.

DR. ABDEL- KHALI K:  So how can you say t hat
38 mls of corrosion had occurred between 1986 and
1992? How are these two statenments consistent?

MR POLASKI: Between 1986 and 1992 there
was still sand in the sand bed region and there was
corrosion ongoi ng on the exterior of --

MR RAY: These are not inbedded. This is
actually in the -- above the floor.

DR ABDEL- KHALI K:  Yes, | understand, but
t he statenent was nade that the | eachate fromthe sand
region, the water that came out of that, which
presumably is the sane as the water on the outside
surface of the inbedded region, is not conducive to
corrosion.

MR. GALLAGHER: For clarity, let's go to
Slide 51, which is the trench cross-section, and so
sonmebody can point with a pointer, but basically what

we're saying i s you can see the curbs at the top here,
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the lower curb and the upper curb. So one side is
i mbedded in concrete, on the interior. On the
exterior it is not in the sand bed region. So these
nmeasurenents that we're tal ki ng about here are in the
trench, which goes from say, the sand bed fl oor, you
know, up to, | guess, where the lower curb is So --

DR. ABDEL- KHALIK: So they're in opposite
bel ow t he sand bed --

MR GALLAGHER: Not bel ow t he sand bed
floor, right. So when the exterior side of that --
Fred, point to that -- that's where the sand was. So
it corroded on the exterior side of that.

DR, ABDEL- KHALI K:  Thank you.

MR. GALLAGHER: And then what we did is go
further down there in that six inches right there to
get concrete on both sides, to see what it | ooked like
on both sides.

And Howie is going to tal k about that
next .

MR. RAY: Thank you.

So what we did do in Bay 5 we did
excavat e an additional six inches of shell surface in
the bottomof the trench in Bay 5. That did give us
an area that was previously inbedded on both sides,

whi ch now would give us sone good data that would
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val i date what you're trying to say.

W neasure an average thickness of that
additional surface. It was 1,113 nmls as conpared to
a nomnal of 1,154 mls, which would have been the
initial installed thickness in 1966. |If you took that
time frame, that 41 mls relates to about a m| per
year, which is fairly insignificant. It would still
be bounded by anything that we have, you know, that
we're nonitoring above.

There are 106 individual UT measurenents
made fromthe exterior of the sand bed region. They
are baseline for nonitoring corrosion of the interior
i nbedded surface of the drywell for future outages,
and we basically believe that the coating on the
exterior shell remamins in good condition, and the
changes are only expected at wetted surfaces inside
the drywel | which would occur during refuel outages.

The joint sealant between the sand bed
fl oor and the exterior drywell shell was i nspected and
found to be in good condition. No water was
identified in any of the sand bed regions. Al ten
bays were inspected.

That's it for the inbedded. Back to John
for concl usions.

MR. O ROURKE: Slide 127
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To summarize our conclusions on the
i mhedded  shel |, we discussed the ultrasonic
nmeasurenment data that denonstrates that corrosion on
the inbedded surfaces of the drywell shell, both
interior and exterior, is not significant, and we
di scussed the environment of inbedded steel in
concrete and how it prevents significant corrosion.

W al so denonstrated that if there is any
ongoing corrosion, it is estimated to be | ess than one
ml| per year. And at |ess than one m| per year, the
drywel | shell neets code thickness requirenents with
mar gi n t hrough the period of extended operation.

MR SHACK: You lost 41 mls. Wen did
you nmake the trench? W estimate there was no water
when you cut the trench, right?

MR. POLASKI: It was in 1986

MR. SHACK: 1986, okay. So --

MR O ROURKE: Well, the 41 mils though is
the portion that we newly excavated i n the 2006 out age
t hat had been previously i nbedded on both sides since
1966 when the --

MR SHACK: |I'mtrying to figure out how
long it was subnmerged in water though. In 1986 it
wasn't. So it's sonmething less than --

MR POLASKI: Well, in 1986 there was no
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standi ng water found in the sunp or in the trench.

MR. O ROURKE: Slide 128.

Qur agi ng managenent programagoi ng f orwar d
i ncl udes repeating the ultrasoni c neasurenents in both
trenches, including the newly excavated six inches in
2008, and if those results indicate no significant
changes, we plan to fill the trenches with concrete
and restore the curb to its original configuration,
and we will repeat the ultrasonic neasurenents at the
106 external points in 2008, performng ultrasonic
neasurenents in two bays every refuel outage starting
in 2010 with all bays inspected every ten years.

Fred.

MR. POLASKI: Thank you, John.

Any other questions on the inbedded
portion of the draw ng?

What we'd like to do now --

CHAI RVAN MAYNARD: Excuse nme. | think
heard a question over here.

MR. POLASKI: Ckay.

DR. ABDEL- KHALIK: If you were to actually
restore the curb to the original configuration, you
woul d have no way of knowi ng whet her additional water
is seeping in the gap between the bottomand speri cal

surface of the shell and the concrete.
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MR. O ROURKE: That is correct, but by

restoring the concrete toits original configuration,

we will re-put that passivating |ayer back in place.
So we will be protected as the rest of the inbedded
shell is currently protected.

DR. ABDEL- KHALI K:  But you woul dn't know
that the state or whether or not there is any water
bel ow t he surface of where you' re at now.

MR- O ROURKE: That's correct. However
our corrective actions that we i npl enmented during this
out age i ntended to prevent any water fromgetting into
t he space between the shell and t he concrete, included
not only fixing the trough, but al so the caul k that
nmenti oned that was applied to the concrete shel
interface on the inside of the drywell to prevent any
| eakage, potential |eakage, down the shell from
getting into that area.

MR SIEBER And if it did, you would not
care, right?

MR. PCLASKI: That's correct. |If you
remenber M. Gordon's presentation was that that
passi ve | ayer was forned with the concrete was poured.
Any water that would get in there because of being
with the concrete would have a high pH was

nonaggr essi ve, woul dn't i npact that passive | ayer, and
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t hat passive layer will prevent any further corrosion
of the inbedded steel.

MR  ARMJO But that water really
shouldn't be there.

MR. O ROURKE: And our current actions are
attenpting to mnimze that water fromgetting in
t here.

MR. GALLAGHER: On thing for clarity. You
know, it's not that there's no nonitoring even when we
fill these trenches back up because what we talked
about is the 106 points. The reason why we tal ked
about themin this section is because it does provide
some nonitoring in the area behind the curb. So
again, if you |ooked at the overall graph, the data
that's in your handout, a lot of the individual points
are behind the curb, and so we are nonitoring, you
know, that area.

DR ABDEL- KHALI K: What is the vol une of
your sunp?

MR. GALLAGHER: The sunp volunme? Tom
anybody, the volunme of the sunmp?

MR. RAY: | could guess. Do you renenber,
Ton?

MR. POLASKI: O do you renenber what the

physi cal size of it is?
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MR, QUI NTENZE: Tom Qui ntenze, AmerCGen.

| would estimate that the volunme of the
sunp i s approxi mately 500 gall ons.

DR ABDEL-KHALIK: So at an unidentified
| eak rate of five gallons per m nute, you can actual ly
fill the sunmp in 100 minutes, correct?

MR GALLAGHER  Right.

DR ABDEL-KHALIK: So it is quite possible
that you can fill the sunp and you will have water
standing on the floor, on the concrete fl oor.

MR. GALLAGHER. No, the sunp is punped

out .

DR. ABDEL- KHALIK: |Is punped out?

MR, GALLAGHER  Yes.

DR. ABDEL- KHALI K: At what --

MR GALLAGHER: Well, it's an automatic
punp.

MR. SIEBER: Now, any tine you put drips
and drains onto the floor, you're going to find water
on the floor. | nean, sonme people are nore careful
about how they pipe the drips and drai ns away, but
apparently yours just go to the floor, right?

MR GALLAGHER: Yeah, the collection
systemis the floor.

MR SIEBER | got it.
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MR. POLASKI: Any other questions on the

i mhedded section?

What we'd like to do now is there were
some questions we were asked this norning. W got
some answers and new information. So M ke Gal |l agher
has got sone informati on about the conditions for the
anal ysi s.

MR. GALLAGHER: Just a couple of final
guestions. | think, Dr. Wallis, they were nostly from
you. The one on the two pound external pressure, yes,
physically that's not possible for the refueling
condition for the hatches are open. It is an accident
condition. The torus reactor building vacuum breakers
would |imt the pressure inside the containnent to
| ess than a negative two pounds, you know. So that's
why t hat two pounds was put in place, to envel ope t hat
in the anal ysis.

DR. WALLIS: Maxi mum possi bl e.

MR, GALLAGHER  Yes.

DR, WALLIS: Ckay.

MR. GALLAGHER And then the other
guestion was about the elevation 74.6 about fl ooding
up containnent. In a DBA analysis, it does not go
anywhere near that high. It's really just for severe

acci dent managenment procedures. You could flood; if
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you don't have your ECCS and things like that, you
could flood up behind the top of the --

DR WALLIS: But to the vents.

MR GALLAGHER: -- add the fuel, and then
not to --

DR. WVALLIS: So it's the maxi num possi bl e?

MR. GALLAGHER: It's the maxi mum possi bl e

And then the third question you had was
about how nuch rust did we neasure, and Pete Tanburro
has the answer to that.

MR. TAMBURRO The answer to that is --

CHAI RVAN MAYNARD: M cr ophone, pl ease.

MR. TAMBURRO  Thank you.

This is Pete Tanburro speaki ng.

W did not do a conplete 100 percent
characterization of the rust. W did go into sonme of
t he worst bays and | ook at a 12 by 12 inch area. The
t hi ckness of the corrosion byproduct was an i nch and
a quarter to an inch and a half in thickness.

DR WALLIS: Inch and a half of rust?

MR TAMBURRO Yes, sir.

And we then did a cal cul ation to determ ne
if that amount of rust was consistent with how nuch
material we had |ost. The calculation showed that it

was consi st ent.
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W t hen took that corrosion byproduct and
sent it to our labs for further analysis.

DR. WALLIS: So you didn't do an
i nt egrat ed neasur enent of how many truckl oads of rust
you took away.

MR. TAMBURRO. No, sir.

DR. WALLIS: No. Ckay.

CHAI RVAN MAYNARD: But you know it has got
to be a lot.

DR WALLIS: Yeah.

DR ABDEL-KHALIK: | have a foll ow up
guestion. |Is the status of the sunp punp or the sunp
| evel nonitored in the control roonf

MR POLASKI: Yes, it is. There's
surveillance tests the operators perform when it's
punped out, and they put it out to neasure the | eakage
and how nmuch water is going into the sunp.

CHAI RVAN MAYNARD: Isn't that one of the
i nput to your |leak rate cal cul ations?

MR. POLASKI: Well, that is the primary
for unidentified | eakages, is the punp-out.

DR. ABDEL- KHALI K: Okay. Thank you.

MR. PCLASKI: |If there are no ot her
guestions, we'll now go on to the final part of our
presentation on the upper drywell shell. W have
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presented i nformation so far on both the sand bed and

t he i mbedded regi ons of the drywell shell and why the
drywel | shell neets the code required thickness in

t hese areas. The upper region as we define it in this
presentation are those el evati ons of the drywel|l above

t he sand bed region.

Ext ensi ve ET neasurenents of the drywell
shel | thickness have been performed in the upper
regi ons of the drywell shell. Corrosions in the upper
regi ons have been nuch less than in the sand bed
region, and there is nore margin to code design
t hi ckness requirenents.

The UT thickness neasurenents are taken
and anal yzed usi ng t he sanme nmet hods as were previously
di scussed by M. Tanburro for the sand bed region. W
provided you with information and details fromthe
upper drywell shell in the package that we provided in
Decenber. Because nuch of that information is the
same as we have already present, we will be focusing
our presentation on the current condition inthe upper
drywel | shell and results of the 2006 refueling outage
i nspecti on.

This will be a brief summary so we can
answer any questions you nay have. M. O Rourke w ||

be making this presentation.
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MR. O ROURKE: Thanks, Fred.

This part of the presentationw || discuss
t he upper drywell area and will support the follow ng
concl usi ons.

First, the areas we are nonitoring are the
| ead indicators of corrosion on the outside of the
shell. Recall fromFred' s previous discussion if
wat er gets past the seal |eakage trough, this is the
area of the shell that would be wetted first, and this
area does not have an epoxy coating as the sand bed
region. It was coated with a red |lead priner only,
and | will showyou the ultrasonic i nspection data for
this area.

Qur next conclusions are that the
corrosion of the upper shell is | ess than one m | per
year and upper drywell shell has a m ni numof 137 nmils
of margin, which is 25 percent of the m ninmumrequired
t hi ckness of 541 mls. And we will discuss the
ultrasonic measurenment data and trend graphs that
support this conclusion, all of which supports the
overall conclusion that based on current corrosion
rate, we had nmargin through the period of extended
oper ati on.

DR. WALLIS: Now, this |eakage by the

upper shell is presunably not everywhere. [It's just
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in certain places, isn't it? |1 get the idea that the
rivulets run down rather than the stream that runs
down over the whol e upper shell when there's a | eak.

So you' d expect corrosion just in certain places where
these rivulets are?

MR. POLASKI: Today we don't expect any
| eakage to get on --

DR. WALLIS: No, but | just wonder how you
sanple when you've got this very non-honbgeneous
corrosion pattern

MR GALLAGHER: Yes, and | think John is
going to get into that next and who you where our
fini shed | ocations are.

DR WALLIS: And down at the bottom where
you' ve got sand to sort of distribute the water, it's
different fromat the top where you' ve got streans if
any is comng down in certain places.

MR. O ROURKE: Right, and because of that,
starting in 1983 --

CHAI RVAN MAYNARD: Let's take just a
noment here.

There went an eardrum | think. Are you
okay now?

Al right. Let's try to resune.

MR. O ROURKE: Thank you
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So starting in 1983 over 1,000 ultrasonic
nmeasurenents were taken around the circunference of
the drywell at three elevations to | ocate those areas
of corrosion on the external surface of the drywell
shel | .

In addition, a random sanpling of
additional locations in the upper drywell were
nmeasured to insure that the thinnest |ocations had
been identified. Thirteen grid |locations have been
sel ected for ongoing nonitoring.

DR. WALLIS: Do we have a picture of the
pattern of those 1,000 neasurenments sonewhere?

MR. GALLAGHER I n the package of
information we sent in on Decenber 8th, there were
some drawings in there fromthe clickable |inks and so
that there was the original drawi ngs that we had t hat
i nformati on.

CHAI RVAN MAYNARD: Let's go ahead.

MR. O ROURKE: Concluding with this slide,
these |ocations are neasured every other refueling
out age, which i s our ongoi ng agi ng managenent program
for this area.

The next is planned view of the drywell,
and what it does show here are the 13 | ocations that

we nonitor every other outage.
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MR. GALLAGHER: But | think to get to Dr.

Wallis' original question, so you can see Wwe
identified where the thinnest occasions were, and
yeah, they aren't |ike randomy -- they' re not evenly
di stributed throughout the drywell.

CHAI RVAN MAYNARD: Based on the original
of the thousands that you took before.

MR. GALLAGHER: Go around each area and
interrogate it.

DR. ABDEL- KHALI K:  Now, this |ast outage
you identified another location at the 71 foot, six
inch elevation. |Is that going to be added to this
collection of locations to be nonitored?

MR. POLASKI: The neasurenents we did at
the 71.6 foot were at the transition fromthe knuckl e
region to the thin above that. W did it in this
outage. We've got the next outage. W' re taking
readi ngs at four | ocations around the circunference of
the elevation. W did two on this outage, two the
next outage, and then four years later we're going to
repeat those to determne whether there's any
corrosion occurring in those areas or not. It says in
the future and beyond will depend on what we find
during these two sets of readings.

MR O ROURKE: So to summari ze what Fred

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

242

just said, we're going to take readings in those
| ocations twice, four vyears apart in the sane
occasi ons.

CHAI RVAN MAYNARD: And | take it these are
i ncluded in your aging managenment program and your
conmi t ment s.

MR. O ROURKE: Yes.

MR. GALLAGHER: Yes, they're comitnents.

MR. O ROURKE: Yes, they are.

MR GALLAGHER: The comment is that if
they weren't bounded, we would continue, and that's
what John had sai d.

MR O ROURKE: Right. On Slide 133, this
slide and the next slide will show the ultrasonic
nmeasurenent data for the upper drywell. The third
colum from the l|eft shows the mninmmrequired
t hi ckness of 541 mls.

The  next colum show the actual
nmeasurements taken between 1987 and 2006, and note
that in sone colums there are multiple nunbers.
These indicate separate readings taken in the sane
year.

MR  ARMJO \WWhat was the nom nal
t hi ckness of the steel ?

MR. O ROURKE: Six, forty.
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MR. ARM JO No, no. It would have to be

hi gher .

DR WALLIS: That's too nmuch. It's nore
t han that.

MR O ROURKE: OCh, I'msorry.

MR GALLAGHER: W have a --

MR. O ROURKE: The way we define the upper
drywel | shell, it's nmade up of several thicknesses of

plates. The 640 is the very upper cylindrical region.

MR. GALLAGHER: Yes, the sumary that we
had ki cked of f at the begi nning was on page 14. So it
shows what the nominals are, you know, for the
cylinder, which is 640, the upper sphere is 722.

MR ARMJO There's no neasurenents for
what woul d correspond to Bay 19. |Is there a reason
for that?

MR, GALLAGHER  Bay 197

MR ARMJGC | nean, they all eventually
correspond to one of these bays in sonme way, don't
t hey?

|"mjust trying to see if, you know, we
had in the sand bed region a |ot of corrosion in Bay
19. |Is there any correlation with the corrosion at
t he hi gher el evation?

MR POLASKI: We will et M. Tanburro
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respond to that.

MR TAMBURRO This is Pete Tanburro.

No, when we did the initial investigation
at the upper el evations with thousands of readi ngs, we
did not find representative thin areas in Bay 19.

DR WALLIS: It's Bay 13 that | ooks the
wor st ?

MR. TAMBURRO Bay 13 | ooks the worst at
the wupper elevations. So there's no direct
correl ati on between the worst areas and the sand bed
and the finished areas.

DR WALLIS: It's all strange, al
strange. You'd expect the water runs down in one
pl ace the worst.

CHAI RVAN MAYNARD: Apparently not.

MR. O ROURKE: Continuing on Slide 133,
the final columm to the right shows our projected
t hi cknesses in 2029, and you can note that nost of the
| ocati ons show no ongoi ng corrosion.

The trend graphs, trend graphical
representations of this data are in your reference
books. So we do not show those in this presentation.

Slide 134 continues with the remnai nder of
the data for the |ocations that were nonitored.

Slide 135 summarizes the previous two
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slides, and as you saw, we have 12 of 13 locations
that show no statistically observable corrosion. The
|ocation with a mnimnummargin, that is, the 137 m s,
has no ongoing corrosion, and we have one |ocation
with a very low corrosion rate of 0.66 nmls per year
with a projected thickness in 2029 of 720 nils
conpared to a mnimumrequired thickness of 541 mls.

Again, in summary, we discussed the
initial inspections followed by random sanpling that
identified the areas of corrosion that are the |ead
i ndi cators of corrosion on the outside of the upper
drywel |l shell. The ultrasonic neasurenents indicate
no ongoi ng corrosi on except at one location which is
| ess than one m | per year, giving the upper drywell
shell a mnimm of 137 mls of margin, which is 25
percent of the m ninmumrequired thickness of 541 mls
and overall based on current corrosion rates, the
upper drywell shell will have margi n through the
peri od of extended operation.

MR. POLASKI: Thank you, John.

That concludes our presentation on the
upper drywell shell. 1If there's no questions on that,
|'d like to summarize with our overall concl usions.

First, the corrective actions to mtigate

drywel | shell corrosion have been effective.
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Second, the drywell shell corrosion has
been arrested in the sand bed regi on and continues to
be very low on the upper drywell el evations.

Third, the corrosion on the inbedded
portion of the drywell shell is not significant.

Fourth, the drywell shell neets code
safety margins.

And finally, we have an effective aging
managemnment programin place to insure continued safe
operation of the risk free drywell.

CHAI RVAN MAYNARD: At this point 1'd Iike
to go back to the question Dr. Bonaca brought up a
little earlier, and that's relative to the |eakage.
| know it's your position that the |eakage is |ow
enough. It's nanageable and will be diverted away.
| guess |I'd like to have a little bit better
under st andi ng of what it would take.

What are you doing to try to elimnate
wat er through the cracks, the small cracks in the
liner and stuff there?

MR GALLAGHER: Yeah, | nean, the main
thing we're doing is the netallic tape and the
strippable coating. So, you know, we would continue
to | ook at inprovenents in that, better materials and

that type of thing. You know, we had al ready
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attenpted wel ding, and we don't think that's a right
repair. W had not | ooked at should we do an entire
repl acenent just because we can control what we have.
DR. BONACA: Well, one of the reasons why
| asked that question is that, you know, that
st at enent is made that one GW | eakage is
insignificant. Well, | mean, it may be insignificant,
but there are sone operators that actually instrunment
the drains, the alarmif there is any water coning
down, the pai nstaking action taken to prevent | eakage.
Now, in all of the actions you have
described to us at this nmeeting and previously, al
you're doing is try to mnimze the consequences of
wat er com ng down, which is inconsistent with the GALL
approach to this issue, | mean, for the long run.

So that's why | was asking that question

because | sense that -- and | have no i dea what the
cost will be -- but | don't think the cost will be,
but | don't think the cost will be so nuch npre than

t he noney you're spending to do this kind of problem
| mean, you've gone through a trenmendous anount of
effort, and i nspections also are costly, and | have no
appreciation for what the relative cost would be.

MR. CGALLAGHER: W certainly haven't

eval uated that part of it. W could take a | ook at
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that. You know, the way we thought we were being
consistent with GALL was to have an agi ng managenent
programon the shell itself. So that's what we had.
That' s what our agi ng managenent programis on, but
under st and your point.

DR BONACA: Well, if | remenber, | nean,
in GALL, you know, a key i ssue as a nanagemnent program
is to prevent | eakage, to nonitor the bellows, and to
nmonitor the steels, and the intent -- and typically it
doesn't talk about the liner because it's not usual
that you have liner with cracks, and so that's
probably the reason why GALL doesn't speak about that.

But anyway, that's the question | had.

MR. GALLAGHER. COkay. W under st and.

CHAI RVAN MAYNARD: Does anybody el se have
any questions here for right now?

Ckay. Thank you very much

Qur agenda next calls for a break, but
since we had a late lunch, | think what 1'd |like to do
is to go ahead with the first part of the staff's
presentation and maybe get through the Region 1
i nspection part.

MR ASHLEY: Can | have about two m nutes
to set up?

CHAI RVAN MAYNARD: (Ckay. Very good.
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(Wher eupon, the foregoing matter went off

the record at 2:14 p.m and went back on

the record at 2:19 p.m)

CHAI RVAN MAYNARD:  All right. If everyone
will take their seats, | think we're ready to resune.

M. Ashl ey, whenever you're ready.

MR. ASHLEY: Thank you, Dr. Maynard.

My nane i s Donnie Ashley. |'mthe project
manager for the Oyster Creek license renewal
application, and I will be doing the run through for

the committee this afternoon.

Wth us today we have Rich Conte, M ke
Modes, and Tim O Hara, who are going to discuss the
NRC i nspections during the fall of 2006. Hans Ashar
and I will discuss the status of the openitens inthe
i censee conmtment fromthe | ast SER  And Hans Ashar
and Jason Petti fromSandia National Labs will take up
probably nost of our agenda to discuss the Sandia
analysis. And then JimDavis is going to take just a
couple of mnutes to bring you back the answer that
you had on questioned socketed wel ds.

So with that, if we could, 1'd like to
turn it over to Rich Conte.

MR CONTE: Cood afternoon. |'mRichard

Conte. |'m Chief of the Engineering Branch, nunber
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one, in Region 1. | was the team manager for the 13th
i nspection in 2006 of Oyster Creek.

Wth me | have TimO Hara, one of the team
nmenbers, who is an ISl specialist, and also | have
with me another specialist, Mchael Mdes. M chael
was an advisory nmenber. He was off on another
project, but he was also the team | eader for the
Iicense renewal inspection earlier in 2006.

In the next three slides what |'d like to
briefly do is sunmarize the scope and results of the
fall outage. Yesterday we issued the report nunber
13. We have extra copies here on the table, and it is
publicly avail able as of today.

Prior to the outage, the NRC staff had
schedul ed inspections for the outage, and in
particular, we noted that there were certain |icense
renewal comm tnents that the |licensee or AmerCGen was
going to perform Mst of the focus for us at | east
was on the in service inspection, visual exam nation
of the drywell in the torus area.

The inspection al so assessed an energent
issue with the water in the trenches that canme up

The reviewis a multiple week inspection
wi th the assistance of experts not only in the Region

1 staff, but al so NRR staff.
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The State of New Jersey representatives
al so observed a nunber of activities, including
internal NRC staff conference calls during the course
of the inspection.

DR. WALLIS: Are you going to describe the
vi sual inspection results?

MR. CONTE: Yes.

DR. WALLIS: | nean separately. Ckay.
"1l wait for that then.

MR. CONTE: Can | have Slide No. 47?

Basically the inspection |ooked at the
ul trasoni ¢ neasurenents and visual test results and
the rel ated eval uati ons by AmerGen. W al so observed
t he epoxy coating in three of the ten bays. Two were
entered by Tim O Hara and one was entered by the
seni or resident, Marc Ferdas, who was al so a nenber of
t he team

And when you went into the bays, you could
al so see adj acent bays. So | would say about 40 or 50
percent of the area was revi ewed.

And of course, we reviewed all of the
visual VT results that AmerGen docunmented on their
records.

W also reviewed AnmerGen's efforts to

identify and mtigate the sources of water which
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accurrul ated in the trenches that were previously dug
out for the UT neasurenments on the drywell shell, and
we al so reviewed the potential inpact on structural
integrity on the concrete drywell floor and the
potential conditions in the inbedded portion of the
drywel | shell, and we insured that the repairs had no
impact on the design and Ilicensing basis for
oper at i ons.

More specifically, at this point let's go
on to Slide No. 4 or 5.

We verified that all of the ultrasonic
results, ultrasonic test neasurenents or results net
t he cal cul ated m ni nrum code required thicknesses for

t he area.

DR. WALLIS: As cal culated by Sandia or by

whont?

MR. CONTE: These were cal cul ated by
AnerCGen. This is based on their test records.

DR WALLIS: These are based on the
m ni mum code required thickness as calculated by
Anmer Gen.

MR. CONTE: AnmerGen's calculated. W
basically were in the field verifying the proper
i npl enentation of their program

We al so found no adverse conditions with
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respect to the epoxy coating on the outside of the --

DR. WALLIS: Wuld you tell mnme about that
because | | ook at these pictures that you' ve seen, |I'm
sure. There are sort of yellow and orange regions.

Is this an optical illusion, but in fact they really
| ooked white everywhere or did it have yellow
spl otches on it?

MR CONTE: | will let TimO Hara address
t hat, Doctor.

MR O HARA: W observed Anmer Gen
perform ng the visual inspections. The specification
or procedure that they used had criteria as to what
was to be reported. As part of the data sheets they
reported what they saw, what the inspector saw, and
they attached a picture to each one.

So the areas that we didn't physically
| ook at ourselves, we |ooked at their data sheets.

DR. WALLIS: But you did | ook at sone,
physi cal ly | ooked at them

MR O HARA: Yes, we |ooked at -- | | ooked
at --

DR. WVALLIS: And did they have these sorts
of yellow areas or they just | ooked white everywhere?

MR. O HARA: They | ooked basically gray or

whi t e.
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DR. WALLIS: Gray or what everywhere

MR. O HARA: The epoxy is nore gray than
whi t e.

DR WALLIS: Did you touch these
protrusions and see if they were soft in any way?

MR. O HARA: | did not.

VR. CONTE: Continuing with this
particul ar slide, we found no adverse conditions with
the repairs in and around the trough near the bottom
of the reactor vessel, and we al so found acceptable
the structural integrity evaluations that AmerGen
devel oped.

Can | have Slide No. 67?

Overall we thought that AnmerGen had a
technical basis for sufficient justification to
restart the unit. W found no safety significant
conditions wth respect to primary containnment
prohibiting restart, and there was reasonable
assurance that primary contai nnent prohibited restart
and there was reasonable assurance that primry
containnment is capable of performng its design
function throughout the next operating cycle.

Wth that 1'd like to ask if there's any
guesti ons.

DR. BONACA: The epoxy you just | ooked at,
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the inspection is just visual.

MR O HARA: Yes.

DR BONACA: And there was no -- | nean,
| was following up with the question of Dr. Wallis.

MR OHARA: | didn't nenorize the
i nspectioncriteria, but it was basically evaluate the
surface, | ook for any blistering, cracking, peeling or
anything li ke that, and report any of those conditions
t hroughout the specific entire area of that bay, and
that's what the inspector did.

DR WALLIS: It's a bit hard to tel
blisters from the protrusions because it's a very
rough surface, isn't it?

MR OHARA: | don't think it would be.

I nmean, i f you saw blistering, you' d see
irregularities in even the rough surface, ny opinion.

CHAI RVAN MAYNARD: Did you verify the
credentials of the inspectors, verify that the Amer Gen
fol ks performng the inspections were qualified for

t he i nspection?

MR. O HARA: W sanpl ed both in the UT and

the VT qualification area to make sure that the fol ks
were qualified. W didn't check everyone.
CHAI RVAN MAYNARD:  Ckay.

DR. ABDEL- KHALI K:  Your concl usi ons
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pertain only to the end of the upcom ng operating
cycle. They do not go beyond that; is that correct?

MR. CONTE: That's correct. W're relying
on the current evaluation that will evaluate for the
period and the extended operations.

Are there any other questions on our
i nspection?

MR ARM JO \What was your basis for
saying that the water in the trenches had no adverse
i mpact on structural integrity?

And t hen the second part is you nmentioned
or reported this tracer dye testing to try and find
t he source of that water.

MR. CONTE: That's correct.

MR ARMJO Did you get any results? Did
you find out anything?

MR. CONTE: There were sone flaws, and if
you remenber, the 106 drawing from AnerCGen or the
slide had the trough and the sunp underneath it and
the trench. And when they did a good vi sual
i nspection of that trough, they found inperfections,
including a bottle. W, at |east AmerGen suspects
that it was probably new construction.

When they did do this dye penetrant, they

put the dye penetrant in the trough, and eventually
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after a day or so the dye penetrant did who up in the
trench, Bay 5, which is the one at the higher
el evati on.

That kind of confirnmed that the water is
at least coming fromthe trench, but they couldn't
rul e out that water is al so drippi ng down the sides of
the drywell fromthe CRD area going on the concrete
floor and also going out to the trenches also. At
this point we believe they caught nost of that water
t hat was bypassing the sunp. They took the bottle
out, nmade repairs, and they did do a | evel test on the
trough to nake sure that there wasn't any reduction in
the level. So when they unplugged it to the sunp, the
wat er was properly draining to a sunp.

The basis for why there as no adverse
inpact is basically on the science that you heard,
that our expert in the region gave us basically the
same position that the water and concrete and steel
environnment is a high pH and highly likely even
putting a protective coating on the drywell of that
ar ea.

MR. ARM JO Thank you.

MR. CONTE: Are there any other questions
on the inspection?

DR. WALLIS: [I'mcurious. Maybe you're
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not the right person. Al of this thing here talkinga
bout high pH, how do they ever get a low pH in the
sand bed region to cause all of that corrosion?

MR MODES: You're right. [It's not the
ri ght people.

MR ARMJO There isn't a source of --

DR. WALLIS: There's no source of acidity,
is there?

MR ARMJO -- basic salt. Once the
corrosion occurs --

CHAI RVAN MAYNARD: Sam wll you talk into
the m crophone?

MR ARMJO Well, | just think it's a
di fferent environnent.

DR WALLIS: You think it's neutral water,
which is adequate to do it.

MR ARMJO Yeah. It comes in as neutral
water and then it's in protection here.

DR, WALLIS: Ckay.

DR. ABDEL- KHALIK: |Is there any source of
bi ol ogi cal growth between the bottom of the drywell
and the surface of the concrete in the inbedded
regi on?

MR CONTE: | couldn't answer that

guestion right now. No one has seen that area. You'd
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have to core bore in that area.

DR. ABDEL- KHALI K:  Just by | ooking at the
smal | area that was excavat ed.

MR. CONTE: Well, you observed the
trenches.

MR O HARA: | didn't see any evidence,
you know, from | ooking at what | |ooked at.

MR. CONTE: And he did | ook at the
trenches inside.

DR. ABDEL- KHALIK: If there were
bi ol ogical gromh in areas that you could not see,
woul d t hat change the water chem stry and make it nore
conduci ve to corrosion?

MR. MODES: You're barking up the flow
accel erated corrosion tree here.

DR ABDEL- KHALI K:  No, no, no, no, no.

MR MDES: Wth a nicrobiol ogical
accel erated corrosion environment, that's basically
what |'msaying, and the answer is obviously yes. |If
it were present, it would change the chem stry, as it
does in fl ow assi sted or accel erat ed, dependi ng on the
political whim accelerated or assisted corrosion,
yeah, absol utely.

MR SIEBER It would be rare in

cont ai nnent .
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MR MODES: It would be extrenely rare.

MR DAVIS: This is JimDavis fromthe
staff.

The way they made that contai nnent was a
shell was built first and it was sitting right by the
ocean for several years, and then it was not cleaned
of f, and the concrete was put around it. So that was
not very uncorrosive water that was down there in the
sand bed region.

DR. WALLIS: And it could be biol ogical
spores comng in, too.

MR DAVIS: There could be, but | believe
t hey checked, and they didn't find any evidence of
M C.

MR. ASHLEY: Dr. Maynard, | think that's
it for this portion. | would ask M. Mdes, Conte,
and M. OHara to stay with us in case you have

addi ti onal questions.

CHAI RVAN MAYNARD: Ckay. | think what |'d
like to do right nowis we'll take a break and then
we'll come back and do your open itemstatus and then

go into Dr. Asher.
We'll take a 15 m nute break. W'Ill cone
back at 15 till.

(Wher eupon, the foregoing matter went off
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the record at 2:33 p.m and went back on

the record at 2:47 p.m)

CHAI RVAN MAYNARD: All right. Let's go
ahead and resune the neeting.

MR. ASHLEY: Thank you, Dr. Maynard.

As we identified in the original safety
eval uation report with open itens that was issued in
August of this year, we had five open itens
specifically related to the drywell. Some of those
itens were originally identified in the audit report
that was conducted by Dr. Chang's teamthat did the
audits for those.

They were directly related to the work
that M. Ashar was doing in Section 4.7. So we put
all of the open itens in the one section, but they
were identifiedthroughout the evaluation, not just in
t he TLAA.

The first open itemon drywell corrosion
sanpling inthe transition area. The second had to do
with corrosion in the i nbedded areas of the concrete.
Buckl ing analysis, the drywell shell thickness, and
the mninmum avail able thickness nargins, and also
guestions on protective coatings.

As the applicant identified in their

presentation, the sane areas that we were | ooking at
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in their subsequent actions.

Fol Il owi ng the inspections and the audits
that were conducted and in discussions with the
application, they made several new conmtnents that
were added to their agi ng managenent prograns, and
those were identifiedin our SERthat was published in
Decenber 2006.

| won't read these to you, but "Il just
give you highlights from those new drywell
commtments. These commtnents did not replace
commtments. They were additive in nature. They
i ncreased the sanple size in the transition area
originally. They had cormmtted to doing one sanple
during their inspections, and they have i ncreased t hat
nunmber to four.

They' ve al so, as they di scussed, talkinga
bout taking additional UT nmeasurenents in the drywell
during the 2008 outage, and also on the locally
t hi nned areas identified during the 2006 out age.

Then again in 2010 they had conmmtted to
doi ng the UT thickness neasurenments on the outside of
the drywell in --

DR WALLIS: This sounds |ike nore than
they mentioned in their presentation or have | got it

wr ong.

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

263
MR. ASHLEY: No, sir. | think it's

exactly the sane.

DR. WALLIS: It's supplenentary to one.

MR ASHLEY: Yes, sir.

DR, WALLIS: Ckay.

MR. ASHLEY: They've al so agreed and
commtted to visual inspection of the drywell shell
inside the trenches. That was the |ast presentation
the applicant did in Bay 5 and Bay 17, and to repeat
t hose again in 2008.

They also have conmmitted to performng
vi sual inspection of the noisture barrier between the
drywel | shell and the concrete floor.

MR. SIEBER. Do you believe that if the
| icensee perforns these additional comm tnents al ong
with their other programthat that represents an
adequat e surveill ance to assure contai nnent integrity?

MR ASHLEY: Yes, sir, we do.

MR. SIEBER: Ckay. Thank you.

DR WALLIS: Is there sone basis for that
rationale? |Is there some rationale for that
st at ement ?

MR. ASHLEY: The ten elenments that were
described in their aging nmanagenent program neet the

requi renents of the GALL.
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DR. WALLIS: So you go back to GALL

MR. ASHLEY: Yes, sir.

DR. WVALLIS: There's no attenpt to sort of
| ook at what's the risk that if they only look at a
few bays that they will mss sonmething inthe critical
period of time? There's no assessnent of that?

MR. ASHLEY: It appears to us in the
i nformation that the applicant has provided to us that
they've made a good effort to identify those areas
that need to be evaluated and that they're using
proper nethods for identifying issues or addressing
the issues as they come up and putting it in the
corrective action program which is the expectations
for the program

MR. SIEBER It actually seens to ne that
what is inportant is the rate of corrosion or rate of
degradation. So | would think that if any of these
every other cycle exam nations shows an increase in
corrosionrate or reduction in nmargin, that that would
constitute a basis for a reexam nation of the whole
programto re-determ ne what the correct frequency of
i nspection shoul d be.

MR. ASHLEY: Yes, sir. Should they go
into a period of extended operations, that would

beconme their current |icensing basis.
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MR SIEBER  Right.

MR. ASHLEY: And part of that expectation
is for the applicant to make sure that their prograns
get evaluated and they feed back into their prograns
| essons that they're learning as they go through the
program and manage it with the corrective action
program It's part of their |icense basis.

MR. SIEBER. See, right now the rate of
corrosion for the | ast fewyears has been pretty cl ose
to zero, which provides sone technical basis for the
frequency that they have established.

On the ot her hand, shoul d that change for
any reason, that woul d pronpt a reexam nati on of that
commitment, in my opinion.

MR. ASHLEY: Yes, sir, and as you | ook
t hrough the commtnents that have been nade, they've
agreed to do those things as well.

MR. SIEBER: Ckay. Thank you.

MR ASHLEY: Yes, sir.

CHAI RVAN MAYNARD: Any ot her questions on
the open itens?

MR ASHLEY: If not, sir, 1'd like to
i ntroduce Hans Raj Ashar fromHRR and Jason Petti, who
are going to discuss the structural integrity analysis

of the degraded drywel | containnent.
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Ashar .

MR. ASHAR: Can you hear ne? Here. Plug
inthis one. | want to make sure they can hear ne.

|'m Hans Ashar with the Division of
Engineering in NRR |'mnot saying what branch |
bel ong t o because t he branches are changi ng every day.

The first thing I want to point out, the
intent of this analysis. Qur intent of this study was
to assess the ability of the containnent shell to
wi t hstand the postul at ed | oads.

Now, in doing so, we did |ook at the GE
anal ysis that was done in '92-'93 tinme franme, and you
heard sonmething about it from Dr. Mehta and the
applicant. But took our own part as part of the
anal ysi s nmet hodol ogy, and we di d devel op sanpling and
everything else. W did different than what they had
done at that tine.

W used 360 degree nodel of drywell to
study the special variation of that degradation.
Stress and stability analysis is a drive for as
desi gned and degraded shell conditions for postul ated
| oads.

So we tried to do both, first baseline
wi th undegraded shell, and then the degraded shell.

| will showyou degraded shell picture alittle later.
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DR. WALLIS: You say "we" didit. This is

Sandi a.

MR. ASHAR  Sandi a National Lab and NRC
t oget her because NRC is the one who funded t he st udy,
and what we wanted, we wanted to have Sandia know
about it so they can conduct particular analysis, you
know.

Now, | want to give you a little
background why | show Sandia National Lab, and |
requested nmy managenent to have this study done at
Sandi a National Lab.

Now, | was quite aware of earlier studies
that Sandia had done on degraded containnents in
general, and that was neant for the severe accident
studies and mainly for what is the effect of seven
degradations in PWR and BWR on capacity of those
cont ai nment s.

Those studies were done in two negative
force. It was dug up in negative force. | was
heavily involved in that particular effort at that
time, but when | heard about the type of serious
degradation that we have seen in this particul ar
plant, | felt that we've got to do some kind of
confirmatory analysis to see that, hey, this degraded

cont ai nment or degraded drywell shell can wthstand
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t hose postul ated | oadings for which it is designed.

That was t he mai n purpose of doingit, and
Sandi a was chosen because of their experience, earlier
experience. They had the core ready for
i npl enentation. So they used that core that they had
al ready devel oped before.

W did use wall thinning used to node
degradation. So what we did was, again, we divided
t he spherical portioninto ten bays just |ike what you
saw earlier, but instead of being one shell thickness
to all the bays, what we did was we took the average
of all the readings that we knew about from the UT
nmeasurenents, and we said with the average of those
things we are going to assign to each bay.

And each bay had their own radar
(phonetic) different fromeach other because nost of
t he serious degradation was in the |lower ten percent
of the shell, the bay. ay? So we took those worst
conditions that they had given to us on UT
nmeasur enents and we averaged themout and spread it to
t he one bay.

W t ook the sane from anot her bay, and we
studied to the other bays.

In addition to that distribution, we

i ncluded two slices, thin slices of strips (phonetic)

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

269

into the nodel to see the inclusion of buckling due to
the cl eanest area. W did not consider any statistic
research. W are going to take the |longest result in
that particular bay and what was that? Point,
seventy, .76, .68 inches or whatever it was, we used
it inasliceof two and a half feet by one and a hal f
feet, and we put theminto the nodel.

MR ARMJO That was just an arbitrary
area selection, the two and a half --

MR. ASHAR: It was arbitrary.

MR. PETTI: No, the UT neasurenents we
used were fromin the sand bed regi on. They were from
one specific UT neasurenents in 1993 docunent ed by GPU
Nucl ear. Those readi ngs were taken fromthe exterior,
| believe, before the coating was applied, after it
was clean, but then before the coating was appli ed.
| believe that that was the case.

In that case there was in two bays bel ow
the vent line. In Bay 1 and Bay 13 there were these
pat ches of clustering of very | owpoints that are able
to sort of carve out, and | believe in Bay 1 the
descriptionin the docunent of the UT neasurenents, it
did give sone approxi mate di nensi ons of the region
t hat was t hi nner than the surroundi ng, and that's what

that basis was for Bay 1.
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In the Bay 13, there were no specific
di mensions given. So | carried that over, the sane
di mrensions as Bay 1, just to kind of have the sane
basic shape as | did in Bay 1.

MR. ASHAR: Yeah, this is general |ayout.
Now you know very well the use. So |I'mnot going to

spend too nuch tine on this. Let's go to the next

one.

Yeah, this shows the various parts of the
drywell. Now | think you are quite famliar with
this, too.

This | think I should spend sone tinme with
t hi s.

DR. WALLI'S: How nany nodes did you have
or mesh --

MR PETTI: | believe the el enents was
about a quarter of a mllion elenents in the --

DR. WALLIS: And they were denser in the
regions of interest.

MR PETTI: The two | ocal areas where we
had the thinnest spot under Bay 1 and Bay 13, they
were thinner. They were about one inch nom nal
el enent size and about four inches throughout the rest
of the containnent.

MR. ASHAR Sandi a, there are a nunber of
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t hi ngs that we put together. Devel op appearances that
define an el ement nodel, baseline nodel and degraded
nodel, two nodels for there.

Degr aded nodel , data cane fromthe UT t hat
we knew about in 1993, and UT had ot her contai nnent
i ssues, also are integrated into the degraded nodel

LOCA formation and three LOCA formations
were analyzed here: accident, which is LOCA plus
tenperature; tenperature, pressure and seismc. All
three are in this one.

Post accident that you heard about, this
one totals one of the worst |oading conbinations for
the shell. So we tried to use that as one of the
refueling | owering, which happens to be critical for
t he buckling of the shell point of view

So these are three LOCA formations
considering the analysis. This stress analysis,
stability analysis, they --

DR. WALLIS: Stability analysis, how was
t hat done?

MR.  PETTI: That was the buckling
anal ysi s.

MR. ASHAR: It is the buckling anal ysis.

MR PETTI: |It's the sane as the --

DR. WALLIS: Was this done by the finite
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el enent anal ysis predicting a growing instability or
is it done by sone kind of ASME factors?

MR PETTI: A conbination of the two. The
sane finite el ement nodel that was used for the stress
analysis is wused for the | GAN val ue (phonetic)
buckl ing anal ysis, but the nunmbers that cone out of
that then need to be fed into the ASVE N 284
procedures where there are the factors that are
applied to it, to the nunbers you get out of the
conput ati onal anal ysi s.

DR. WALLIS: And you're able to identify
t he worst node?

MR. PETTI: Correct. The analysis gives
the first node.

MR. SHACK: Yeah, what did your worst node
| ook |ike?

MR PETTI: There's a slide near the back.

DR. WALLIS: It's a suspense item

MR. ASHAR: Junp back to the stress, the
stress slide.

MR PETTI: 1t's down here near the
bottom that little black area there, near this bottom
pi cture where it says refueling buckling, right here.

MR ARMJCG Is that right under a vent?

MR PETTlI: No, it's between the two vent
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l'i nes.

PARTI Cl PANT: You have the LOCA buckling
in the thin region there.

MR PETTI: Well, actually we didn't send
fromeach, the typical bays. W went fromcenter of
line to a bay to a center of line of bay. So the
region between the center of the vent line to the
center of the vent line had a uniform thickness
assigned to it. Plus you can see this real little
dark area that's where there's extra refinenent, where
t here was one of those |ocal thinned areas as well.

So the first buckling we saw in the
anal ysis was in between the two bays that was just
adj acent to one of those thinned areas.

DR. WALLIS: There wasn't sonething that
repeated itself every 36 degrees

MR. PETTI: No, not on the | owest node.
As you get up higher in nodes they becone a bit nore
conpl ex.

DR. WALLIS: So you weren't as artificial
as GE with their pie.

MR. PETTI: Correct.

DR. WALLIS: O course, they had this
boundary condition that forced themto have sone --

MR. PETTI: Right. At least for the
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we had the sane type of behavior.

We did this one. (Speaking

Hans, could you turn up the
on that?
Can you hear?

t hi nk when he turns

away fromit, his voice --

MR. ASHAR. COh, okay.

MR. JUNGE: You're going to have to | ook
straight at it because when you turn your head away
fromthe mc --

MR. ASHAR kay. Can you hear ne now?

CHAI RVAN MAYNARD

Turn your chair nore.

MR. ASHAR. This are is shown as buckli ng.
It's a factor of safety here, for exanple, is 2.15.

PARTI Cl PANT: Three, point, eight, five.

MR. ASHAR. Three, point, eight, five?

PARTI Cl PANT: Yes, you said 2.15.

MR ASHAR: Yes, 3.85. I|I'msorry.

MR. SHACK: Two is required.

MR ASHAR Two is required. Three,
point, eight, five is what fromthe analysis. That's
for the undegraded case. These are 2.15; two is
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required; 2.15.

Stress-wi se, the stresses are conputed
this way. W call it a stress ratio, but it's an
anal ysis test which we got fromthe anal ysis, divided
by the --

DR. WALLIS: Can | ask you about that? On
page 54 you have these red nunbers whi ch woul d appear
to be bigger than the all owabl e stress.

MR. ASHAR. On the report, yes.

DR. WALLIS: Very little was said about
themin the report.

MR. PETTI: Wich table nunber are you
specifically --

DR. WALLIS: Well, any table. Each table

has a red --

MR. PETTI: Right. The accident | oad
case.

DR. WALLIS: It would appear to exceed the
al |l onabl e stress. Is that --

MR. PETTI: Right. The red nunbers, the
one red nunber in Table 3-5, the way that we did the
stress assessnent was the one stress limt was 29 KSI.
The general nmenbrane stress was 29 KSI ASMElimt. So
when | was assessing the results of the analysis, |

woul d go through and in each region, nmain region of
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the drywell, | would pick out the nmaxi rumstress from
the analysis. |If that then exceeded the 29, | would
go back into the anal ysis and | ook deeper into where
that stress was.

In the one case, in Table 3-5in the upper
sphere, that happened to be at the junction between
two plates of differing thicknesses, which then
beconmes an ASME code, a gross structural discontinuity
whi ch has a higher limt.

So | just highlighted it in red to show
that | had --

DR. WALLIS: Wiich is okay when you apply
t he ASME.

MR. PETTI: Right, the ASME. In the other
cases where you' re down at the | ower sphere, in Tabl es
3-5 and | believe in 3-6, where you have a secondary
stress due to the thermal |oading from the accident
condition, where we increased the tenperature of the
shell from 70 degrees Fahrenheit to 292 degrees per
the | oad case, you do get these very |l arge bending
stresses at the junction where the shell emerges from
the --

DR WALLIS: Are those the ones in
par ent heses?

MR. PETTI: Those are the percentages. |If
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you applied the limts on the columm on the right --

DR WALLIS: | renenber.

MR PETTI: -- but in the ASME code it
does state that for the accident | oad condition, which
is service level C that there are no official checks
on those stresses.

DR. WALLIS: So which is 168 percent?
That seens |ike a | arge nunber.

MR. PETTI: Right. That's if you were
checking with that nunber, but if you do assess the
ASME code due to that thermal loading, it's not
required to be assessed in the code.

DR. WALLIS: So it's okay?

MR PETTI: Yeah, based on the
i nterpretation.

MR. ASHAR: Under Level C currently it's
okay because the secondary effects of tenperature are
not bei ng consi dered.

DR, WALLIS: But they're real, aren't
t hey?

MR ASHAR Pl ease?

DR. WALLIS: They exi st.

MR. ASHAR: Not necessarily. ASME cones
out with this secondary stress kind of designation.

MR. HESSHEIMER: 1'd like to just maybe
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of fer a coment on the analysis. Wen those --

CHAI RVAN MAYNARD: Coul d you identify
yoursel f, pl ease?

MR. HESSHEI MER. COh, |I'msorry. |I'mM ke
Hesshei ner from Sandia National Labs. | supervised
the work that Jason did on the analysis of the
structure. |'malso a nmenber of the ASME boil er and
pressure vessel code commttees.

The anal ysis that's done according to the
code uses the elastic analysis methods. There's no
relief due to plastic deformation. So the code
recogni zes that there are |ocal areas where |oca
yielding will occur and relieve the stresses, whichis
why that's all owed for secondary stresses where there
are gross discontinuities. There are no stress limts
speci fi ed because the stresses that are calculated in
an elastic analysis are unrealistically high because
they don't allow |local yielding of the material.

If we had done an inelastic analysis,
whi ch normally is not done for design prograns, those
stresses, you would have reached the yield limt in
t hose areas. You would have had plastic defornations,
and the stresses woul d have been self-limting.

DR. WALLIS: That's allowed in the code?

MR. HESSHElI VER: It is allowed in the
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code.

DR WALLIS: Well, when | see the 168
percent of ASME |inmit, am| to be concerned?

MR HESSHEI MER: |'m sorry?

DR WALLIS: | should not be concerned
when | see that?

MR HESSHEI MER Based on an el astic
anal ysis that's correct. You should not be concerned
for secondary stress.

DR, WALLIS: But suppose it were 200
percent. How big does it have to be before | get
worri ed?

MR HESSHEI MER There are no strain
l[imts defined in the ASME code.

DR. WALLIS: Does plastic give foans
forever?

MR. HESSHEI MER. Essentially that's the
assunption i nherent in the code. Now, you could argue
with the code commttee, but that is --

DR WALLIS: What's the difference between
pl astic deformation and a failure?

MR. HESSHEI MER: But you can get a | ot of
pl astic deformation and relieve the stresses in that
area. It's aresult of perform ng an elastic analysis

in areas where local yielding can occur, and it's
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recogni zed by the code.

| guess | would want to make one point
about that, is that those high stresses occur both in
t he anal ysi s of the undegraded vessel and t he degraded
vessel

DR WALLIS: Yes, | noticed that.

MR HESSHEI MER. The effect of the
degradati on does not cause much of a change there.
It's nore of a function of how the analysis is done
and the |l ocal boundary conditions in that area. So
t he code does recogni ze that at those | evel s when you
are using only elastic anal ysis nethods, you will get
stresses that exceed --

DR. WALLIS: But how do you deci de when
t hose stresses are too big?

MR. HESSHEI MER: There probably shoul d be
sone strain limts that need to be evaluated, but I
think this is one of those things | think is just --
and | don't want to speak on behal f of the entire code
committee -- but it's recognized as a practice that
wor ks. There have not been problens with it.

DR, VWALLIS: WwWell, I"mvery puzzled
because suppose all the entries in this table were
red. Then it would still be okay?

MR. HESSHEI MER: No, because not all of
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t hem are secondary stresses.

DR WALLIS: How do | know which?

MR. SHACK: But, again, the idea is that
you can't get big plastic deformations unl ess the
primary stresses are cl ad.

DR. WALLIS: Yes, right, right.

MR. SHACK: You get very localized plastic
deformations in the secondary, and so --

DR. WALLIS: Right, but it just says
primary plus secondary. There's no separation of the
two in the table. So | don't quite know what --

MR. PETTI: The previous table has just
the primary. So Table 3-5is just the prinmary
stresses.

DR. WALLIS: So you conpare 3-5 with 3-6.

MR. PETTI: Correct, and that shows you
what the addition is to get the secondary stresses.

DR. WALLIS: GCkay. So the local funnel
distributions, it relaxes uniplasty (phonetic).

MR HESSHEI MER. That's correct.

DR. WALLIS: But the overall stressing of
t he whol e thing is okay.

MR HESSHEI MER. That's correct.

MR. SHACK: Now, you sort of calcul ated

the buckling here for the best estimate that you've
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shown here. Then you sort of go through the m ni num
t hi ckness study. You end up with a nunber that seens
significantly different than the GE anal ysis. Are you
going to talk about that at all?

MR. PETTI: W do have that one pl ot
that's in there that shows the different anal yses |
ran and the different factors of safety that's kind of
in one of the back-up slides we have. W could put
that up and discuss that if you want to.

MR. SHACK: Yeah, why don't you put that
up and discuss it?

DR. WALLIS: So you have a different node
of buckling, don't you, really? You have a different
shape to the -- as it begins to distort, it distorts
in adifferent node fromthe GE node. The GE node is
a 36 segnent.

MR. PETTI: Right.

DR. WALLIS: Thirty-six degree segnent
repeated all the way around.

MR. PETTI: Right, right, and since we
have the full 360 degree nodel --

DR, WALLIS: Well, I'msurprised that you
get a different nunber.

MR PETTI: Correct. The nodels are

different. There are different assunptions.
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DR WALLIS: It's not realistic. Yours
shoul d be nore realistic.

MR PETTI: More realistic in the sense
that we do have the full 360 degree nodel. W did
have to take -- since we didn't have the independent
data that GE had when they did their analysis, a lot
of the data, and it's docunmented in the report, was
taken directly fromtheir analysis and then had to be
nodified to fit nmy nodel, the new nodel that was
creat ed.

So it's not surprising that the nunbers
are not exact. It would be surprising if they were.

DR. ABDEL- KHALIK: But the loading is the
same in both anal yses.

MR. PETTI: The | oadings are the sane.
The only difference was in the seism c | oading
application. W used the static coefficients fromthe
FSAR, and they had actually based theirs on natural
dynam ¢ anal yses that we didn't have the data to do
t hat .

DR WALLIS: Is that the sanme kind of
factors that they had? They had a factor of .2, which
turned into a factor of .34 when they took account of
tension and so on. Did you use that sane approach?

MR. PETTI: For the refueling | oad case,
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we did not increase the capacity factor. That's why
our m ni mumthickness is showi ng higher than theirs.

DR. WALLIS: Right.

MR. PETTI: Fromour reading of the N 284
ASME | oad case, it states that that is justified when
there's internal pressure, and in the refueling case
there is no internal pressure. So we did not feel
justified in applying that.

DR, WALLIS: Wuld you tell us about that?
| don't know the code. Which of these is the
appropriate way to proceed? | nean, should you --

MR PETTI: There's another slide that we
have.

MR SHACK: That then is the fundanenta
reason you're getting the different answers.

MR PETTI: There are two reasons. One is
it's a different nodel. There's no way to conpare
directly between ours and GE. That's why we did the
basel i ne anal ysi s where we put the nom nal original as
desi gned thi cknesses. Qur intent was to then conpare
t hose to our degraded nodel to see really the relative
difference inthe stresses, therelative differencein
the factors of safety fromthe buckling anal yses, not
so nuch to conpare directly with the GE, even though

we know that that will be done. W weren't trying to
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tie that back

Here is the section fromthe Article 1500
fromthe N-284 SME | oad case, which is what we used
for the buckling that GE had originally used, and this
guote just states that due to internal pressure
there's a snoothing of theinitial inperfections; that
then you could, if justified, if youjustify that, you
coul d increase the capacity reduction factor, and t hey
have applied that and GE provided justification. W
didn't feel that that was justified based on what we
knew of that.

MR. SHACK: If you applied that, what
woul d you get for your mninmmuniformthickness?

MR. PETTI: W didn't do that analysis.

MR SHACK: You didn't do that.

DR. WALLIS: Wwll, it's a big factor
It's a factor of --

MR. ASHAR. Yeah, 80 percent higher.

DR. VWALLIS: So you would get a mnuch
t hi nner, an even thinner value than GEif you applied
their factor.

MR. PETTI: It's possible, but we didn't
do that anal ysis.

DR, ABDEL- KHALI K: But based on your

interpretation of the code and based on the paranetric
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result that you showed in the graph before, you feel
that if a thickness were to drop bel ow . 844 inches,
the safety factor woul d decrease bel ow two.

MR PETTI: Uniformy.

DR. ABDEL- KHALI K:  Yes.

MR PETTI: Uniformy, but we do know from
the UT data that it is not uniformy degraded.

DR. ABDEL- KHALIK: Right. | understand.

MR. PETTI: That's why the first analysis
we did we did sonme spatial variation

DR ABDEL- KHALIK: | do understand that
there are differences between the two anal yses, but
want to sort of conpare apples to apples between the
two anal yses, recogni zing the differences between t he
t wo.

MR, PETTI: Sure.

DR. ABDEL- KHALIK: So the number that you
have here of .844 inches corresponds to the nunber
used in the GE analysis of .736 inches.

MR PETTI: Gven the differences and the
di fferent assunptions and the di fferent ways we apply
t he buckling | oad case, correct.

DR. ABDEL- KHALI K:  Now, all of the margins
reported by the applicant are based on this .736 --

MR PETTI : Correct.
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DR. ABDEL- KHALI K:  -- inch uniform

t hi ckness nunber. That m ninmumthickness is taken to
be the value that you calculate of .844. These
margins would be considerably |lower than what's

reported by the applicant.

MR. ASHAR: That is correct. | think it
will cone out about 1.67, something like that, a
buckling factor. Close to it. |If you bring down the

4736 --

CHAI RVAN MAYNARD:  You're facing away from
your mi crophone.

MR ASHAR. |'msorry. | am yeah. [|I'm
sorry.

Jason, the question is regardi ng how much
safety we would have if he used . 750.

MR PETTI: Well, we haven't done that
analysis. So --

MR. ASHAR. We haven't done the anal ysis.
That's true.

MR PETTI: -- we can't nake a statement.

DR, ABDEL-KHALIK: But if you were to
extrapol ate that graph, | nean, it seens like afairly
snoot hly varyi ng function. You would get down to that
safety factor of about 1.5, 1.6 versus two at the . 736

i nch thickness. |s that correct?
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MR. PETTI: |If we had done an anal ysis at
. 736, the safety factor would be lower than two. |
can't tell you what it would be, but according --

DR. ABDEL- KHALI K:  Well, it's
extrapol ati ng your --

MR PETTI: It would be | ower than two.
| can't give you an exact nunber.

DR ABDEL- KHALIK: You're not willing to
extrapol at e.

MR PETTI: No, I'mnot willing to
extrapol at e.

DR WALLIS: This is the bottomline of
the whole study. You have a nunber and GE has a
nunber, and GE has wused sone nodified capacity
reduction factor which we're not quite sure about.
You don't use that. You' ve got a different nunber
fromGE. W should | believe and what should | use?

MR. SHACK: They both predicted the nunber
is greater than two.

MR ARM JO Not at 736.

MR SHACK: But on the condition that it
is, it's 2.15. Now, --

MR. ASHAR:  Correct.

MR. SHACK: -- the argunent here is that

you can't go and do this uniformthickness nodel and
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you have to do a nore realistic calculation

MR. PETTI: You're not giving enough
credit to the shell inits current condition by doing
t he uni formthickness anal ysis, correct.

MR. SHACK: But it is acceptable from your
analysis in the condition that it's now in.

MR PETTI: That's for NRC to nmeke that
j udgnment, not ne.

MR. ASHAR: Yeah, yes.

MR. SHACK: At least it neets the code
requirenent.

MR. ASHAR: No, the reason we did not use
that increased capacity reduction factor -- can you
hear ne all right? -- was that we did not have the
basis for doing it because ASME requires that if we
have justification to increase even in the | oads under
pressure, you can do it. You go through sone test
data, sonme kind of verification data. It is correct
to do so. W did not use that.

Now, i f the applicant has those bases with
them we did not have a chance to |ook at those
things. So we don't know about it. So we decided not
to use that.

DR. WALLIS: So you nake your decision --

MR. ASHAR But still, but in spite of
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that, we did cone out with a factor of safety for the
exi sting conditions.

DR WALLIS: So you're naking your
deci si on based on the Sandi a anal ysi s.

MR ASHAR  Sandi a.

DR. WALLIS: Wiich is your analysis, not
on the --

MR ASHAR: No, | want you to -- | want to
rephrase nyself. W are not basing everything on
Sandia. This is one part in total judgment on our
part --

DR WALLIS: But the basic decision should
be based on what the applicant submts.

MR. ASHAR: The applicant subnits
applicant's conmtnent for programmatic --

DR. WALLIS: You base your decision on
what the applicant submits and then you do
confirmatory work.

MR. ASHAR: Confirmatory, right, exactly.

DR WALLIS: And if it turns out that this
nodi fied capacity reduction factor was msapplied in
some way, that m ght change your concl usion?

MR. ASHAR: | would say it would not
change your concl usion because still under existing

conditions it does satisfy the buckling factor.
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DR WALLIS: If they can't use the

circunferential stress in the way that they did.

MR. ASHAR  Yeah, you see, that's the
reason we don't want to use hard and fast nunber from
Sandi a anal ysi s.

MR. DUDLEY: This is Noel Dudley, project
manager for |icense renewal.

What the process is is that we revi ened
the license renewal application. W asked questions
onthe informationinthe license renewal application,
had responses. W had an open item and we gathered
nore commtnent or different commtnents from the
| icensee and cl osed out the open item

At that point the staff had nade a
decision that the commtnents were satisfactory for
mai ntai ni ng public health and safety.

DR WALLIS: I'mtrying to determne if
you understand the ASME net hod and these nodified
capacity reduction factors because surely part of your
deci sion has to be nade based on what is submitted by
t he appli cant.

| don't understand that. Does sonebody
here really wunderstand these nodified capacity
reduction factors.

MR. DUDLEY: And | don't think it's
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necessary.

DR WALLIS: It's not necessary?

MR. DUDLEY: It's not necessary because
there are conmtnments to do UTs every two years.

DR WALLIS: But how do we know it's safe
now?

MR. DUDLEY: Because it net regul atory
requirenents.

DR WALLIS: How did it neet regulatory
requi renents?

MR DUDLEY: It was within the code.

DR WALLIS: The code is based on this
nodi fi ed capacity reduction factor, which we need to
understand, right?

MR SHACK: Yeah, as | understand it, the
current Oyster Creek analysis is a claimto be a
boundi ng analysis with the m ninumthi ckness of 736,
and that's acceptable if you accept that it's a
boundi ng anal ysis. They haven't attenpted to do an
anal ysis of the current configuration.

DR, WALLIS: But their analysis is based
on this nodified capacity reduction factor, which we
have to wunderstand, | think. Sonmebody has to
understand it.

DR, ABDEL- KHALI K: Lets say you backtrack
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and you haven't done the Sandia cal cul ati on yet, and
you're basing your decision on the applicant's
anal ysis. And you |look at the analysis and you ask
your experts and they say, no, the ASME code does not
allowthis capacity reduction factor to be nodified in
this case because there is no internal pressure under
this | oadi ng condition.

And if that is the case, that would have
changed the safety factor from two to 1.27. Wat
woul d have been your response with regard to a
conmuni cation for additional information from the
applicant?

M5. LUND: | think that if we do have a
situation where -- and this does happen wth
applications that we do receive where, you know, we
have sone questions about the conclusions or the data
or sonething that they' ve provided -- we woul d have to
| ook at the assunptions that were made.

But | think what Hans had done in this
case is to look at trying to evaluate it, and of
course, you're saying that if we didn't have the
Sandi a report, but | think that it was part and par cel
of trying to | ook at what had been done and make sure.

| think one of the recognitions as well is

that the GE study that was done, it was an old study.
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Okay? There were limtations to doing it in a slice.
W did not try to just go through and do exactly the
same thing that GE had done just to confirmthe
nunbers for that. | think we were trying to do
sonmet hing that at |east in Hans' and Jason's ni nd was
nore representative of what they needed to | ook at.

So | think that as far as the staff goes,
you know, that's the type of analysis, that's the kind
of thought process we tend to go through no matter
whether it's this or sonething el se.

In addition to that, | think that the
poi nt has been made both in the GE study and also in
this study, too, that the way it was nodel ed, you
know, the real situation -- | think you have to
remenber that the real situation is not a uniformy
t hi nned shell. The real situation isn't the same as
nodel ed for both of thembecause | think that both of
them were trying to be nodeled in a conservative
manner .

DR WALLIS: The issue is what is the
deci sion going to be based on, and the Sandi a node
may be fine, but it's NRC work. You base the
I i censi ng decision on work done by NRC or by what's
submitted by the applicant?

And if the applicant's work has this
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uncertainty about it and you're not quite sure that
it's appropriate to apply this nodified reduction

factor, then maybe the GE work is not a basis for a

deci si on.

M5. LUND: Right.

DR. WALLIS: Then okay for you to nmake a
deci si on based on your work. |'mnot quite sure.

think I'malways being told that it's up to the
applicant to subnit a case.

DR ABDEL-KHALIK: If | may expand on
this, what in your viewis the analysis of record?

M5. LUND: The applicant's is the analysis
of record.

DR. ABDEL- KHALI K:  Now, if the analysis of
record is deficient, what would be your response?

M5. LUND: Well, | think that the
di scussi on that has gone on here today has been there
is a probably a difference of approach as far as
whet her or not to consider this factor. |'mnot sure
that we've decided that the applicant's study is
deficient in that particular nmanner.

CHAI RVAN MAYNARD: | think we've tal ked
about. [|I'mnot sure we're going to get any better
answer. What | would propose is that this be a

specific agenda item for the full comrittee neeting
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because | do think it needs to be better addressed
probably by the licensee in defending their

cal cul ation and al so by the NRC on what the acceptance

is.

So | woul d propose that we have this as an
agenda item for that. | do think it's an inportant
i ssue and needs to be clarified. | don't think we're

going to get any further today.

MR GALLAGHER: M. Chairman, it's M ke
Gal | agher, Aner Gen.

| just wanted to nake sure it was clear.
So we did specifically tal k about this capacity factor
reducti on nmethodol ogy. That's what Dr. Mehta was
tal king about, that we consulted with the code case
center. That's the issue that we went through, and
the i nternal pressure was one way, but you know, there
were other ways where the hoop stresses could be
distributed and it was appropriate.

MR. SHACK: Code interpretation then.

MR. GALLAGHER: Dr. Mehta, can you cone up
and answer that question?

DR. MEHTA: Mehta with (unintelligible).

Wen we were doing this analysis, we
talked to Dr. Clarence MIler of Chicago Bridge and

lron who is the author of the code case 284, and al so
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at the time when we did the anal ysis, the revision was
goi ng on on 284, Revision 1

And when we used this approach, we first
actually consulted him and then we said, well, we
want to use this kind of approach and expl ained to him
how we were going to do that, and he wote a techni cal
report that he agrees with this approach.

and so essentially our concl usi on was t hat
t he author who wote this code case 284, if he agrees
with this approach, which would seem reasonabl e, and
our own technical justification was in effect the
i nternal pressure would not do nuch to strai ghten out
any inperfections. It's the internal pressure as it
mani fests itself in tension which will pool these
i nperfections and nake thema little nore straight,
thereby the reduction factor will be a little bit
| ower .

And so that was our own technica
justification within ourselves, and then Dr. C arence
Ml ler agreed, and he said that he agrees with this
i nterpretation.

MR. GALLAGHER: And just one other point
of clarity. So that was part of the original analysis
that was done in 1992 and is the current licensing

basi s that was reviewed by the staff earlier. So, you

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

298

know, it was reviewed by the staff.

CHAI RVAN  MAYNARD: Wl |, again,
appreci ate your comments. | do think it would stil
be a good agenda itemfor the full comrttee neeting,
give both the licensee and the staff a chance to
revisit this and make sure they're still consistent.

MR ARMJO | just want to ask a question
for clarity. Did you use the internal pressure to
generate these capacity factors, reductions for the
refueling case when there no internal pressure.

MR. GALLAGHER: Dr. Har Mehta can explain
t hat .

DR. MEHTA: The question, whether the
refueling condition case we use --

MR ARMJO Yes. Can you use that?

DR MEHTA: Yes, we used that.

MR ARMJO  And why?

MR GALLAGHER: No, he said since there is
no i nternal pressure during refueling, what do we use
to justify the capacity reduction factor.

DR. MEHTA: W | ooked at the average of
t he section in the sand bed regi on and det er mi ned what
is the circunferential tensile stress, and subsequent
to this code case and 284, Dr. MIller wote a WRC

runni ng research council bulletin 406 in which he had
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a procedure where fromthe circunferential tension he
cal cul ates the cool ant pressure and then puts into the
equation to raise the capacity factor.

MR. GALLAGHER: Right. So pressure is one
way. There's other stress. Qher stresses command- -

DR WALLIS: Well, | understand that
Sandi a did not use the capacity reduction factor.

MR. PETTlI: Right. As you can see in the
guote there it says justification can be provided. So
we just didn't have any justification to apply that,
and our --

DR WALLIS: But there is no internal
pressure really.

MR. PETTI: Correct.

DR, WALLIS: It's just sort of a surrogate
stress.

MR PETTI: Correct. It's a matter of the
interpretation of the |anguage there, and we --

DR WALLIS: Plus there nust be sone
physi cs behind this sort of thing.

MR. PETTI: -- did not have any ot her
docunent ati on.

DR WALLIS: There nust be sone rea
physi cs which says if you have a circunferential

stress you can do sonething with it, not this
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i nventing an unreal pressure.

MR. PETTI: But that's why we did have
justification to do it. That's why we didn't apply
it. |If they have justification, we weren't -- that
was not made available to us. So we didn't feel we
were justified in applying it.

MR. GALLAGHER. And Chai rman Maynard, we
can definitely talk about it at the full conmttee if
you'd like. | just wanted to nake sure it was clear
that this capacity factor reduction we did talk
specifically about and the justification was with the
aut hor of the code case. So | just wanted to make
sure that was clear.

CHAI RVAN MAYNARD: And | acknow edge you
did discuss it and you did provide that information.
| think for the NRC staff probably nore so than for
you, but part of this now becones a | egal question as
to what is the analysis of record. Wat can you and
can you not take credit for?

And | think it's probably nore of
guestions for the staff. | think it would be good for
the licensee to re-address that agai n back at the ful
committee neeting, but for the staff to take a | ook.

MR. GALLAGHER: Okay. | understand

Thank you.
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DR. ABDEL- KHALI K:  Thi s opi ni on was sought

and obtained in 1992 when the anal ysis was done, and
perhaps it woul d be prudent for the applicant to seek
aninterpretation of the current interpretation of the
ASME code.

CHAI RVAN MAYNARD: Sonetimes there's a
di fference between an opinion and official approval
letters. So, again, | think that both the applicant
and the NRC staff need to revisit this and cone back
to full cormittee neeting and address the
acceptability of it.

MR. ASHLEY: Yes, sir, and if | mght add,
from the safety valuation report standpoint, the
commtnments that the applicant has nade to us is that
when t hey do t hese next outages and when they do t hese
next testing, they will informus of the results of
those tests, and if there is anything that we felt
like would put them below the margin by their
definition or by this definition, we would take
appropriate action at that point, but it would be
nmonitored and it's not just to put the report out and
then be done with it because we felt |ike the
commitments that the applicant made we'll nonitor
t hat .

CHAI RMAN MAYNARD: | want to nake sure |
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understand what | think | heard you say, is that when
you're informed of the results that if they were bel ow
what the Sandia calculation is, you would be nade
aware of that.

MR. ASHLEY: If they were different from
t he nunbers they got on this outage, any di fference at
all, they would eval uate.

MR. SHACK: Yeah, | nean, | think if you
see significant thinning, you woul d have to cone back
and |l ook at it again because unless you accept this,
you can't accept the boundi ng anal ysis. Therefore you
have to analyze the as is case, which apparently has
been done.

DR. WALLIS: The question is wll it
buckl e now. That's the real question.

MR SIEBER: Doesn't it stand to reason
that if you can't accept sonme anal ysis now, then you
can't draw a conclusion fromtoday's data?

DR WALLIS: So what's the basis for
drawi ng t he concl usi on?

MR. SIEBER: That's right.

DR. WALLIS: From any data.

MR ARMJO Well, if you can't use the
Sandi a anal ysis for drawi ng a concl usi on, why are we

even tal king about it? That's nonsense.
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CHAI RMAN  MAYNARD: But from what |

under stand, both anal yses show that it's okay today
with a safety factor of two. So it really gets into
what is the real nmargin there. 1Is it the |licensee's
calculation or is it the Sandia cal cul ation, which
could inpact what the future inspections and stuff
m ght have to be | ooking for.

Both of them showed that today it was
okay.

MR ARMJO Right, and | think that the
GE cal cul ations made in what, 1989-1990, used the 736
nunber when, in realty the nunber is nuch, nuch hi gher
based on neasurenents in 2006. So in any future
di scussion we should be talking with the realistic
di nensions of this containment because | think we're
just not using the margins which we've neasured and
t hen usi ng mar gi ns whi ch you can argue whet her they're
valid or not. They cone fromstress or pressure or
something else. So | think we should just update that
GE study to using current values mght solve the
probl em

MR CU Right. Thisis P.T. Cu.

| just want to make a coment that we
under stand the nenbers' concern, and | guess we don't

have the ready answer to you. W'IlIl conme back to you
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CHAI RMAN MAYNARD: | do think it would be

best to address it at the next neeting and have
everybody a chance to be thinking, talking sone
factual versus what they think may be the case.

MR.  ASHLEY: Did you have anything
addi ti onal ?

MR- ASHAR This is the last slide. It
may be amazi ng or confusing.

MR. SHACK: It's hard to say we're not
counting on the same studies.

MR ASHAR W are, but to understand,
it's a three prong approach in decision making froma
regul atory point of view. The nunbers are not
sonmething that strictly we're going to adhere to. It
is the progranmatic thing that we are worki ng t oget her
with because we knew that the real difference between
what they've done in 1993 and what we are doi ng right
now. So we expect the differences.

Now, this differenceisalittlecritical.
| agree with you, and we have to conme to sone ki nd of
determ nation as to which way to go.

DR WALLIS: Wll, the Sandia study is
much nore realistic than the GE one.

MR ARMJC It's a nodern analysis

DR WALLIS: It's 360 degrees, puts in
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different thicknesses in different bays, and so on.
Now, the question is whether you can use it as the
basi s for your deci sion.

MR ARMJG That's for the | awers.

MR. ASHAR. W were using the logic if we
are going to use this in one particular portion, but
you are quite right. There is going to be a problem
and we have to work with it.

MR. SAMMADAR: This is Sujit Sanmadar with
NRC.

Typi cal | y we never use NRC st udi es because
it's a back of the envelope to justify anything that
t he applicant has. The applicant stands on their own
nerit. So the Sandia study will not be a
justification for anything, but all it denpnstrates to
us is given the current condition, what they have
concluded, we get the simlar conclusions fromthe
Sandi a study even though the two studies do not line
up.

There were differences in howthe studies
wer e conducted and what they give us, but the bottom
line conclusion is about the sane. They stil
mai ntain that factor of --

CHAI RVAN MAYNARD: | understand, and

again, | believe what the issue is is that the staff
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has taken credit for the applicant saying they neet
the code, and the real question is an issue has cone
up as to what does the code require and does the
applicant's analysis neet the code, and so | guess
what we really need to do is the staff's position and
justification that the applicant's anal ysis neets the
code.

MR CU W wll get back to the
conmi ttee.

VR. ASHLEY: Hans, did you have
addi tional ?

MR ASHAR: No, | don't think so.

MR. ASHLEY: Wth that --

CHAI RVAN MAYNARD:  Any ot her questions for

the staff?
MR ASHLEY: W have one additional item
CHAI RVAN MAYNARD: We have got the socket
welds. |'msorry.

MR. ASHLEY: You had a question at your
previ ous neeting about socket welds, and JimDavis is
going to give you sone information

Jim

MR DAVIS: |I'mJimDavis fromthe staff.

CHAI RVAN MAYNARD: Can you speak up a

little  bit and can we hold down the side
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conversations?

Thank you.

MR. DAVIS: W have gotten a conm t nent
from Oyster Creek to |look at one socket weld
destructively, and we were questioned on the
reliability of that. So what | did was a | ot nore
resear ch.

What the issue is is for Class 1 socket
welds, Class 1 and O ass 2 socket welds, |ess than
four inch nom nal pipe size, should they be included
inthe one time inspection of small bore piping. The
GALL report does not include them

| had extensive discussions with the
technical staff on this issue, and what we concl uded
is currently IVWB and IWC require a surface exam for
socket wel ds, between one and four inches. There's no
requi renent for socket welds under one inch, and al
of Oyster Creek's socket welds are under one inch.

| 1 ooked at the literature and | found out
that nost failures are vibrational fatigue, and they
initiate on the ID. So doing a surface exam doesn't
really help you nuch, and the NRC positionis if it's
IDinitiated doing a surface examis not appropriate
even though it's in the code, and they've been

granting relief to use a VI-2 or visual exam
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So t he concl usi on we drew was t hat | ooki ng

even several socket welds will not really

prove very much, and so that we're not going to

requi re socket wel ds be exam ned. So that's basically

the story.

So there will be no additiona

exam nations of socket wel ds required.

addi ti onal

CHAl RVAN MAYNARD: All right. Any

guestions on socket wel ds?

MR. SIEBER. | think that was ny issue.

| ' msatisfied with that answer.

CHAI RVAN MAYNARD:  Ckay.

MR. ASHLEY: The conclusion will have to

awai t our next meeting.

(Laughter.)

CHAI RVAN MAYNARD: Ckay. Any ot her

guestions for the staff right now?

If not, 1'd Iike to thank you for your

presentation, and | believe next we have M. QGunter

and M. Webster.

seat s.

(202) 234-4433

Take a noment or two here to transition

(Wher eupon, the foregoing matter went off
the record at 3:46 p.m and went back on
the record at 3:48 p.m)

CHAI RVAN MAYNARD: | think if we can get
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everybody to sit down and be quite, we'll go on with
the coments fromthe public.

And before you get started, I'd like to
say that | appreciated getting a copy of your slides.
| understand there may have been sonme changes since
then, but at |least to get sone prep work there done,
and so | really appreciate that and | ook forward to
heari ng your comments.

So | think, M. Qunter, you're going to
lead it off.

MR. GUNTER: Thank you

I'"'m going to offer just a very brief
introductory remark. M/ nane is Paul Gunter. |'m
Director of the Reactor Watchdog Project for Nuclear
| nformati on and Resource Servi ce.

We are one of six intervenors before the
At om c Safety and Licensing Board. W offered one, a
singl e contention.

Subsequent to our comrunications wth
Amer Gen on the drywell liner corrosion issue and
subsequent to our filing of the single contention, we
do recognize that AmerGen has offered a set of
comi t ment changes.

However, the conmtnent changes stil

rai se concerns, and we're here today to address sone
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of those concerns, and | will be turning it over to
our attorney in this proceeding, M. Richard Webster.
M. Webster's background is that he has a Bachelor's
degree in physics from Oxford University, a Master's
degree i n engi neeri ng hydrol ogy froml nperial Coll ege.
He has his | aw degree from Col unbi a Law School , and he
is currently the staff attorney for Rutgers
Envi ronnental Law Cinic

So Ri chard.

MR. WEBSTER: Thank you, Paul, and thank
you to all of the conmttee nenbers here for inviting
us along, and thanks for the tine last tine. [I'Ill try
not to overrun in the way that |I did last tine.

|'"'m presenting here on behalf of a
coalition of environnental groups and citizens groups
who are collectively knowmn as the Coalition to Stop
the Relicensing of Oyster Creek.

So | just want to review what we did at
the previous neeting first and then nove into what's
new. So the previous neeting | think we decided that
we should put the horse before the cart. That neans
that we should first establish margin and then for
both the sand bed and the i nbedded region, and then
we should determ ne whether that nmargin can be

mai ntai ned, and if so, how it can be maintai ned.
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Now, at the |l ast nmeeting we realized that
interms of establishing nmargin there are significant
issues in ternms of paucity of data, nonrigorous
statistics, large uncertainty, unrealistic nodeling,
and many cumul ative, unjustified assunptions.

In terns of whether the margin can be
mai nt ai ned, we realize there are significant i ssues of
equi pnent failure | eadi ng t o ongoi ng | eakage, operat or
failures, uncertainty in the neasurenents, |ack of
data to predict the corrosion rate, and in the scope
and frequency of the nonitoring.

So just to enphasize those are the key
i ssues, so far the applicant has neasured |ess than
one percent of the sand bed area, and it says the | ast
nmeasurenents are in '94, where they have now done t he
nmeasurenents in 2006. So we have a gap between '94
and 2006. | was kind of surprised that the applicant
used the '96 nunbers in their simulations. | think
t hose nunbers shoul d be excluded. They' ve been shown
to be systematically in error, and therefore, | think
we really only have three valid nmeasurenents, not
four.

So when the applicant is doing its
statistical analysis, | really don't think they should

take credit for four neasurenents.
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Again, last time we found that the
applicant had fitted the data to the nornm
di stribution by segnenting the data and editing out
pits that were beyond a certain nunber of standard
deviations. There seens to be no change in that and
no word from the applicant about that. | guess
they're still doing that.

The acceptance criteria are based on the
nodel i ng and i deal i zed geonetries. | think the Sandia
report has addressed that to sone extent.

The margi n was not established, but there
was a .064 inches was clainmed. That's still the same
Now.

W had argued that the visual assessnent
of the coating alone was inadequate, that we need
better detection of corrosive conditions and faster
response, and that there were no neasurenents in the
i mbedded regi on.

Now, what's new so for the sand bed, we
had the historic results and we now have the results
in 2006. For the inbedded regi on we now have one 42
point grid taken in Trench 5 in 2006, and they found
wat er on the inside of the shell as we've heard during
t he | ast out age.

So those are the primary new factors, and
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| guess the Sandia study is the other big factor. So
|"mgoing to start, first of all, while tal ki ng about
the sand bed. Then I'Il just wap up by tal ki ng about
t he i mbedded region.

And before | forget, |I've also sent a
letter sweeping up a couple of questions that were
| eft over from last time, and actually raising a
coupl e other issues to do with the torus program the
potential mssed conmitnment in the torus program
whi ch | have been unable to resolve as of this point,
and summarizing a few of the items |'mgoing to
present here.

So | think we are fully famliar by now
with the schematics. W don't need to dwell too |ong
on those.

So the Sandi a study, | nmean, let's pick up
here. (Gbviously the Sandia study is a very serious
concern. W have a national |aboratory where the
supervi sor of the study apparently is ASME comm ttee,
and they have decided that the nodeling done by GE
basically got the wong answer. There's an
assunption about the capacity reduction factor that
was unjustified.

So that was supposed to be a confirmatory

study, and Sandia did caution that it cannot be used
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as an absolute study. It can only be used as a
confirmatory study, and basically what we find is that
t he confirmatory study has shown | ack of confirnmation.
The assunptions that went into the GE study, the
confirmatory study, are incorrect.

| nmean, there are two big problens. One
is the capacity reduction factor, but the other, as
we' ve heard, is in the nodel because the GE study was
a 36 degree symmetric nodel. It couldn't predict the
| onest node of buckling.

And so we t hink when you get that kind of
situation what's needed next at mninmum is a nore
refined approach to nodeling. Just having two nodels
that don't agree with each other and then hoping for
t he best we don't think is an adequate way to proceed.

| mean, the purpose of the Sandia study
was to see what the effects of the degradation were,
and what the Sandia study finds is that there has been
a 43 percent reduction in safety factor for buckling
t he sand bed regi on under refueling conditions due to
t he degradati on.

As | said, it found that 8.44 inches
uni form thickness should be the -- is the nunber
Sandia can justify as opposed to .736 inches, which

both the applicant and GE want to adopt. And it has
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found that the safety factors for buckling under
refueling conditions were -- actually they were
predicted at 1.95 in the upper drywell, which |I was
kind of surprised that no one nmentioned because that
is less than required, a factor of two, and they're
predicting 2.15 in the sand bed.

Now, the problemwith this is | think, Dr.
VWallis, the last tine you nmentioned the sensitivity
analysis is going to be critical in this. You start
to change the assunptions alittle bit and the out cone
coul d change a |ot.

So what we have here is a nodel that's
based on sone assunptions that are conservative and
some assunptions that are not conservative. |If we
start to think about what the uncertainties in this
predi ction, I think we see that there's an
uncertainty. W know sonmewhere the factor of safety
for the nodel actually or for the drywell overall has
existed in 1992, which is what the Sandia study
nodel s, i s somewhere on the order of two. It could be
nore than that; it could be less than that. W know
it's on the order of two.

But | don't think that's enoughto justify
relicensing. Wat that shows you is that we don't

real ly know whet her it neets the code or not. W know
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that in fact what it shows you is we know there's a
sl i mchance probabilistically that it doesn't neet the
code.

The problemwi th the Sandia study or the
| ack of conservative assunptions are that actually
there was sonme observed filling in the sand bed
exterior neasurements in October 2006, and in fact,
| "ve | ooked back at the tables, conparing the tables
presented by the applicant to you in the information
package t hey sent and the tabl es of degradation. They
degraded nodeling in the Sandia study, and actually
the two for Bay 1 don't reconcile.

The Bay 1 | ocal region, Sandia used . 705,
but according to the applicant on page 612, Table 2,
UT t hi ckness nmeasurenents in '92, the thinnest neasure
in Bay 1 was .68. So already the Sandi a nodel | ooks
like it didn't take account of the thinnest
measurenment for '92.

Now, if we nmove on, | ook at the thinnest
neasurenent for 2006. |It's actually .665. So already
there's a problem here. The Sandia nodel doesn't
predi ct what at the current state of the drywell is.
It predicts what -- well, actually it predicts what
Sandi a thought it was, but what it doesn't |ook like

it really was back in '92.
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And the biggest one |'ve said before is
that Sandia did not estimate the uncertainty of this
prediction, didn't really do a |ot of sensitivity.
They di d not nove t hose degraded regi ons around to see
how t hey woul d change it. They did not |ook at the
uncertainty in the nmeasurenents t hensel ves, and al ong
the way you can point to various other assunptions
whi ch nmay not be conservati ve.

Now let's look. This is the applicant's
claims basically, and so you can see that what's
happened over tine here. 1In 1969, if we |ook on the
| eft-hand side at the small area thickness, this is
what the applicant is running for single point
nmeasurenents, and so originally |I'mjust taking the
nom nal, and then on a single point basis actually the
appl i cant neasured fromthe inside, .603, in 1992, but
subsequently they've sought to correct t hat
neasurenent, and 1'Il go into this in nore detail
later, but they're now saying that the thinnest
nmeasurenent actually neasured from the interior is
. 648.

And the thinnest neasurenent in 2006
nmeasured from the exterior was .602. So fromthe
applicant's basis they say, well, you know, based on

the GE study, .536, we'll figure that is acceptable.
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So that's fine.

The problemwth that -- well, 1I'll go
into the problemw th that |ater.

The way you see is at mninmmwe see a
dramatic reduction from1969 to now, a huge reduction
in the margin, and the same thing for the nean
nmeasur ed t hi cknesses. These are | ooking at the grids
that the applicant has wused, not the exterior
nmeasur enent s.

Agai n, taking the nom nal 1969, it cones
dowmn to .8. As we've said, if .736 is acceptable,

t hen you have a margin of .064. The question again is
uncertainty. Wat is the uncertainty of those
nmeasurenents? Wat's the uncertainty in the
acceptance criteria? |Is there a possibility that

t hose two bars may overl ap?

And, again, you see a dramatic reduction
in margin from 1969. This is sinply not the sane
plant that it was in 1969, and we see the sane thing
with the pressure. | nean, what has happened over
time here is as the margi ns have gotten narrower and
narrower and narrower, the conservatism in the
anal ysi s has gradual | y been eat en out of the anal ysis.
W saw with the pressure initially there was a

conservatism in the analysis. So the pressure was

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

319

going to be 66 psi.

Then because they didn't neet that, they
t ook that conservatismout, and so at m ni nrumeven by
the applicant's own adm ssion, this plant has far
narrower nmargins than it had in 1969. | nmean, based
on the nodeling that we have actually it's our
contention that we don't knowif there's any margin at
all right now, and the applicant certainly has not
denonstrated an ability to maintain even the margin
that they claim So let's nove forward in that.

| nmean, |'mkind of attached to actually

| ooking at the data. So | decided to have the data

plotted out, and these are all based on the CE
acceptance criteria of .736. So I'll sort of go
t hrough and then give sonme illustration if we change

that to the .844 that Sandia is predicting.

So this is Bay 1, and | think that's
interesting about this is that you see a pretty | arge
areainthe mddle here that's got thinness toit, and
t hen you see anot her area down here that's thin, too,
a separate area. So there's another nonconservative
part of the Sandia nodel. They have one degraded area
and actually have it directly underneath the vent
pi pe.

Actually there are two -- | nean, | ook.
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These are the only nunbers we have for this area or
that we have in the 2006 nunbers, but | actually
haven't seen those. The only presentation of those
that |'ve seen is the ones given in Table 2 in your
packet. So this is the only drawing I'mable to
create fromthis.

And what it shows ne is that we don't know
much about this area, but what we do knowis there are
probably two scenarios, the local in 736 and they are
reasonably extensive, and they're probably not
centered around the vent pipe.

And if we were to up the required anmounts
to . 844, because renenber the applicant's nethodol ogy
for those acceptance criteria is to take the uniform
t hi ckness requirenent and conpare that to -- well,
actually let nme backtrack. The applicant has a
strange approach to these nunbers. Let nme go on and
show you sonet hi ng here.

The applicant, obviously, if it decided
that each of these nunbers represents an area, it
woul d have a probl em because what it's doing for the
.25 square foot grids it conpares themto the uniform
t hi ckness, and so it says, well, are ny grids |ess
than .736. If so, | have a problem

The difficulty -- but then for these, the
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applicant actually applies the individual neasurenent
anount and says, wel |, for these individual
nmeasurenents, are they | ess than .536 or whatever the
figure is, .5-sonething.

Now, the problemw th that is each of
t hese neasurenents could well represent an area that's
as big as or bigger than a quarter of a square foot.
| ndeed, the report, for one, they actually -- and I"' |1
go through it -- actually tells you that the area
represented by the point is bigger than a quarter of
a square foot. So the applicant's approach to
acceptance is conpletely inconsistent.

Sonetimes they take the average of a
guarter of square foot area and conpare that to the
uniformcriteria, and sonmetinmes they conpare it to the
i ndi vi dual point criteria, and sonetines they take the
i ndi vi dual point which represents an area of over a
guarter of a square foot, but then don't use the area
account, the area acceptance criteria.

And | think earlier on you hit the nail on
t he head when you were aski ng about how do they cone

up with these areas that are thinner. As far as | can

tell if the applicant nmeasures on the edge of the grid
a point that's less than .736 -- |I'mtal ki ng about the
results taken fromthe inside now-- if they neasured
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that, they don't then nove the grid over and take
anot her grid and nove the grid up and take anot her
grid and try to nmap out the area that's thinner than
.736. They just nove on and then just average that
out .

And conceptually we think that's a
problem They need to be neasuring the areas.
However you cut off though, where you set the
criteria, which is obviously a matter of debate, but
mnimally you have to neasure these areas and figure
out how big they are, and then once you know how big
they are, you can actually, you know, think about
nodel i ng.

For the nmonent we really have no i dea how
big they are.

Now, this is just Bay 5, and the reason
put this one up is to show you that if we conpare Bay
1 with Bay 5, Bay 5 is the bay with pretty much the
| east corrosion, and | think that | heard the
applicant say they selected Bay 5 for the trench
because it had the | east corrosion.

And so it struck me as kind of strange
that they dug down and neasured the corrosion in the
i mbedded region in Bay 5 because you kind of

anticipate that Bay 5 woul d have the | east corrosion
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in the inbedded region, at least in terns of the
exterior inbedded region. But I'll cone back to that
when | do ny inbedded regi on point.

So thisis Bay 9. Again, if we up the
criteria nowto .844, you see that they have a | arge
area over here, which is thin.

This is Bay 11. Actually if you up the
criteria to .844, there are no neasurenents thicker
than .844 in Bay 11.

Thisis Bay 13. |It's interesting. Sandia
said they weren't able to put an anount on this. |
actually found an E-mail fromthe applicant that
characterizes this area as 15 by 43, 15 inches by 43
inches, and then as | said before, this is .7 in Bay
13. If you go back to the original report, the report
says that .7 represents an area of a quarter of a
square foot. It says it's no nore than that.

O course, that was in 1992, and then
t hese are the actual neasurenents in Bay 13, and what
you see is that that's the .7 there. That came in as
.618. So there's a quarter of a square foot area at
| east which is at a thickness of about .618.

Now, the applicant says, "Ch, that's okay
because, you know, there's that 536 criterion, and the

problemwi th that .536 criterion is there's actually
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what GE showed was that a uniform thickness of 736
mls. This sand bed region exactly net the code.

What it actually showed when you go back
and | ook at the reports is that if there's a degraded
region that's thinner than .73, that's thinner than
. 736 inside that uniformsand bed region, it's about
ten percent bel ow the code.

So that GE report, even if it's right,
doesn't really tell you that you can allow areas of
nor e t han one square foot to be thinner than .536. In
fact, what the applicant has said if you turn to ny
letter, what the applicant has unequivocally said is
the areas corrode at less than .736 inches could be
contiguous provided their total area did not exceed
one square foot.

Now, the probleml| have with thisis it is
|l ooking alot like there's an area in the mddle there
t hat' s exceedi ng one square foot. It seened |like they
exceeded that in '92 as far as | can tell.

Now, | note what the response is. W
sel ected these thinnest points. So those are biased
towards the thin side. WIlI, yeah, that nay be true,
but we don't have any other points. W really don't
have that much idea what's in between those points.

W know it's rough. | nean | question whether, you
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know t hese guys can really spot the thinnest. | think
sonmebody el se was questioning that, whether they can
really spot the thinnest area.

What we do know is that this large area
here which is thinner than .736, or even if .736 is
right, which obviously Sandia doesn't think so, you
still have a problem or the applicant still has a
probl em because they've said that it should be |ess
t han one square foot, and it sinply isn't.

So now we tried to cone up with sone
statistical approach. | nmean the applicant's
statistics, as we heard earlier, were shaky, and so we
tried to help themout alittle bit here by doing sone
statistics.

Dr. Hausler actually ran this little
statistical analysis |ooking at extrene values. Very
sinple, a reduced area on the bottomin terns of
ranki ng, and then the pit depth of the side, and so
you know, what you find is we extrapolate out, is that
t here's obviously a chance they didn't find the finish
point. |If these are randomy selected, which they're
not, if they were randomy selected, there's a 2.5
percent chance that the m ssion woul d give a thickness
less than .536, and at 99 percent certainty, the

t hi ckness of each point is .449.
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Now, as | said, we know they're not
randomy selected. | don't really know. W haven't
figured out how to do the statistical treatnent for
non-random sel ected points, but sonebody had better
figure this out because there is a chance when you get
t hese neasurenents that they mss the thinnest point
and, therefore, there's a chance that they're already
goi ng bel ow t he acceptance criteria. You just can't
take the point you happen to neasure, and so that
| ooks okay to ne and so that's fine.

You real |l y need to do sone extrene val ues,
and | think we tal ked about this before, and t he ot her
thing you really need to do is figure out what these
chal l enges are. Now, you know, we had a discussion
before about 95 percent. Wat's the basis of 95
percent, and it's an issue we rate. |If one in 20
times you find your containnment systemisn't working
the way you like, is that acceptabl e?

It doesn't sound like it to ne, but you
know, | don't really -- | haven't really gone through
all of the analysis to figure it out, but what |'m
hearing is nobody else has either, and that's what
worries ne or worries us as a group, is that nobody
has really figured out what chance of this thing not

wor ki ng i s acceptabl e.
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We know there is a chance it doesn't work.
The question is how high can that chance be. The
appl i cant appears to be saying five percent chance is
okay. | don't know if that's the NRC position. |
certainly haven't seen the NRC position, the staff
positi on anywhere specifically addressed, but | think
that's sonething we really need to look at in this
case.

| want to get back to the errors. What
we've done here is actually just taken a very
sinplistic -- just taken off that graph and | start if
you go back to the -- just come back. So here we are.
| f you i ncl ude t hose points, those higher points, then
| think the average comes out to just about exactly
736.

So |l said, well, let's just fiddle around
with it and carve that end off and see what we get
then and let's cut this end off and see what we get
then. And then we know that this point is around a
fourth of a square foot, and let's put that on the
graph, and that's what we've done here.

So if your area, a quarter square foot,
you know i s about .62 inches, it actually cones out to
about 2.5 square foot, that area that | indicated with

both sides cut off. That cones out to about .68
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i nches, 3.75 square foot, to around .71 inches, and
then 4.4 each square foot, pick up 27 points.

So, again, you do have significant areas
that are thinner than .736, and it seens to ne that
what the GE nodeling -- even if the GE nodeling is
right, what it's showing is that if it was uniform
with those indentations it wouldn't neet code case.

Now, we know its not uniformwi th those
i ndentations, but we really -- you know, we haven't
seen any nodeling fromthe applicant on how to deal
with that. W' ve seen a |ot of hand waving, but no
act ual nodeling, and the applicant has said,
remenber -- you know, the applicant has stated -- |et
nme say it again -- areas corroded to less than . 736 in
t hi ckness coul d be conti guous --=1"maquoting you from
here -- could be contiguous provided the total area
di d not exceed one square foot.

Vell, soit |ooks |ike what the applicant
is saying is that if this graph is right, there's
already a problem and | just didalittle | ook at the
sensitivity of thinning. | think no surprise that
thinning the area - -the area that's thinner at a
certain point is actually in proportion to the square
of the thickness or the square of the thinness if you

want to ook at it that way.
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So, in other words, al though the corrosion
goes linearally, the area will increase with the
square, and so what you end up with is a graph where
here |'ve taken -- obviously the cell is .736 inches
thick, then there's no area that's less than .736
i nches, and here |'ve taken the known points as the
one that the applicant said was quarter of a square
foot, applied a cone shape, and then extrapolated it
if it was a cone shape just for that one point, that
7.

What you see is that, you know, no
surprise, that the area goes up quite quickly with the
error and that the nmeasurenment error, which here |'ve
put in .02, which is the applicant's neasurenent
error, the neasurenent error naekes it a parallel
difference to the -- well, let's put it this way.
There's nore -- the error in the neasurenent nagnifies
in terms of the area.

And so | think what that neans is that
certainly for the Sandi a study you need to be careful
about the sensitivity to the area, as well as the
sensitivity to the placenent.

So now l'mgoing to nore formally | ook at
these -- oh, before | finish up on that, | just want

toturn your attentionto Slide 101 of the applicant's
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where they plot out all of their results. Wat it
really shows you is that at May 13 the thin area is
not directly under the downconer at all. The thin
area that the applicant has docunented i s sonewhere in
the mddle of Bay -- oh, this is actually Bay 19. 1In
Bay 19, the thin area they're done is actually sim|lar
to Bay 17 and Bay 19.

And again, you know, there's a thin area

there. That's not in the nodel. There's only two

thin areas in the nodel. So, you know, the claimthat
this nodel is bounding | think is not. It just isn't
justified. | don't understand any justification why

t he Sandi a nodel woul d be boundi ng.

So noving on to the 2006 external results,
they're presented in a rather opaque way. | haven't
got a slide, but they're on the Table 2 i n page 612 of
your package. Basically it presents neasurenents from
92 and neasurenments from 2006, and |'Ill just show
sonme statistics on those, but the problemis we don't
know what points they were taking out. So it's very
hard for us to do good statistics on those because
t hey obscure by the data presentati on where the points
Wer e.

What we do knowi s that the thinnest point

neasured decrease from .618 to .602. The |argest
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rupture we can see fromthat table was .039 inches.

| think the conclusion is that the shell is probably
thinner than it was in 1992. Wll, there's a couple
of things we can conclude, but I'll go through those,

and | just want to note the .02 inches of corrosion
doesn't sound like a lot, but even if you accept the
applicant's contention, which we don't, but even if
you did, the marginis .6 -- .064.

Point, zero, twis alot. It's athird
of that. So here are sone nore detailed statistica
treatment of the results that we have, which is not
that many, and what | want to point out here is that
in Bay 1 the nunber of areas thinner than .736
i ncreases by one, but which is consistent with the
idea there is thinning going on in Bay 1 because if
t he thinning occurred, then an extra point coul d have
dropped below . 736 in the intervening period.

Even t hough an extra poi nt appears to comne
into the analysis, the nean still drops by five mls.

Now, noving on to Bay 13, strangely the
applicant reported nine points that were |ess than
. 736 in 1992 but is now reporting only six points.
So, again, we seemto have sone magi c netal going on
under here or sonething is going on because either

they can't find these points or sonething strange is
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going on. | really don't know what it is.

DR. WALLIS: Let ne try to explain. These
green things indi cate a nunber of neasurenents in that
range.

MR. WEBSTER: That's right, a histogram of
t he measurenents..

DR WALLIS: And the scale is such that
there are -- it seens you should change the scal e.

MR WEBSTER  Yeah, the scales don't match
up, Yyes.

DR. WALLIS: The scal es change.

MR. WEBSTER. M apol ogies for that.

DR WALLIS: So | assune that on the |eft
there's the smallest square is one readi ng.

MR. WEBSTER: So, right, | think that's
one readi ng.

DR. WALLIS: And then one reading and
then the next one over is a skinnier thing. It's a
smal l er -- yeah, okay, but the smallest thing we see
is one reading. Ckay.

MR WEBSTER  Yeah, there. That's the --

DR WALLIS: So it's one, one, two and
t wo.

MR. WEBSTER: Right, right. And then the

nmean, the only results that | have or that we have as
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a group are the ones the applicant reported, which are
the ones that were less than .736. There are other

nmeasur enents, but | haven't seen any data presented on
those. So | can't comment on those, but this is what
we have to analyze and so | know it's an inperfect

job, and | apol ogize for that, but that's the best we
can do, and we were rather hoping the applicant m ght

do a better job, but it seens |like they deci ded not

to.

So what you say for Bay 13 is that there's
around 20 mls of thinning. Now, whether that's
statistically significant is a question because
there's alot of variation. These results, obviously,
you' d have to match up the points to deterni ne whet her
it's statistically significant.

But at |east what it nmeans is that you're
shifting the center of the distribution around your
uncertainty. Let's put it that way.

So there's an apparent thinning observed,
and | think the applicant tried to deal with this by
saying that the two nmeasurenent techniques are
different. So they're not directly conpared.

But you nornmally expect the applicant to
have enployed a neasurenent technique which didn't

have a systematic error. | nean we al ready casti gated
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t he applicant for using the 1996 results which it did
turn out did have a systematic error. So it would be
very surprising if it turned out to be '92 results
taken on the exterior of the dry well also contained
a systematic error.

Norrmal |y you woul d expect a nore up to
date techni gue woul d have snaller random error, but
you'd still be around the sane actual physical, you
know, nmeasurenment. It's only if there's a systematic
error that it would nmake the two non-conparabl e.

And so the applicant appeared to say that
onthis slide -- or maybe I'mm sinterpreting -- what
he appeared to say was that there was such a
systenmatic error due to the curvature of the drywell.

Now, | didn't quite understand the slide
because the drywell is concave and there are convex
bits init, and the probes seemto be pretty small
So it's kind of hard to see howthat's going to be
able to give youtw mls, but it's possible, but even
if that's true, | think that's a serious concern. |If
what we had here is an applicant that relied on
nmeasurenents that it knew had a systematic error,
think there's a problemthere.

| think it nmore likely -- | nmean, there's

two other possibilities. None of themare very
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pal atable. | nean, | think this is why the applicant
decided not to discuss this issue. The other
possibility is there's external corrosion occurring
despite all of the preventive neasures take. Now,
because all of the coating cane in as satisfactory,
that would nean that the corrosion could occur when
the coating is visually intact. So that would be an
unpal at abl e fi ndi ng.

The ot her possibility is that the internal
corrosion, and you know, we have water inside the
drywel | s identified as normal operating comm ssion in
2006. So that's certainly seens to be a possibility.

And | was thinking about this actually
while we're presenting. You know, you have an
interesting situation. It seens like the grids
neasure from the inside and not really show ng
significant change. But the points fromthe outside
are showi ng sone change, and | think what that tells
you is that once of the potential explanations is
corrosion from the inside. You wouldn't get the
corrosion on the inside where the concrete curve isn't
there, which is where the interior measurements are
taken, but you might get it where you' re bel ow t hat
curve.

And so the way to explain -- | think the
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nost logical way to explain the difference is to say
it's the nost likely answer is that corrosion on the
inside is occurring, but | nmean, that's by no neans a
certain conclusion, but you have to pick one of these
t hree unpal at abl e expl anati ons.

So | think I previewed this before, why
there's no margin left. The problemis even for the
points that represent an area of over a quarter of a
square foot, the applicants only applied the point
acceptance criteria. The .536 doesn't really work as
an expl anation because you're getting bel ow code in
that particular situation

So the .736 if the nodel is right, you
know, you might be able to justify that, but the
problemis that you' ve got areas that are up to four
square foot that are thinner or were thinner than the
. 736 even in '92, and sine then those areas have
probably expanded either because there was a
systenmati c measurenent error in'92 or because there's
corrosi on somewhere.

Now, the margin failure has obviously
increased a little bit by around .02 inches, and so
you know, at best it's the worst quarter of a square
foot is now around .6 inches thick, and obviously if

you adjust the criterion to 844 nmls, then what you
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find is that four of the 12 grids neasured fromthe
interior fail significantly and that mnmargin is
insignificant for two others.

And the big problemw th Sandia are ri ght
internms of the uniformthicknesses, but the applicant
doesn't have any way to know when it takes the
nmeasurenents what's acceptable. The acceptance
criteria are all hooked around the GE nodel. So the
CGE nodeling -- Sandia are right in the GE nodeling
used an overly optim stic factor. Then the applicant
has no way. | mean, you saw all of the graphs that
t he applicant presented all had these lines for .736.
You know, on the lines they show would all have
negati ve nargin.

So | think we know what the operator
approach to the margin was. | nean, the interesting
thing is when they took the external nmeasurenents in
'92, they actually took account of those neasurenents
and said that they assessed that the entire bay of Bay
13 had a average thickness around . 8.

It's interesting now that we see now
assessment of the overall thickness even though the
nmeasurenents on the inside cane in thinner, and you
know, the NRCreally got this right in the past. They

were saying that in order to consider the corroded
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areas' discontinuity, the extent of the reduction in
t hi ckness due to corrosion shall be known, and that's
really what you were saying. You don't need to just
track the m ninumthickness here. You also have to
track the extent of the thinning, and then if you're
goingto justify safety or that it neets the code, you
really need to do an even nore realistic nodel. It
t akes the extents of the thinning, you know, which is
basically what stress consultants told us back some
time ago when we hired them is that until you have
nmeasurenents that tell you both the thicknesses and
the extent, and actually they said, you know, this
capacity reduction factor is a big sort of fudge
factor in the analysis. So you' re nuch better off
nmeasuri ng the shape of the vessel.

| f you do that and then run a finite nodel
with realistic nunbers, then you know, naybe there's
mar gi n there, but we're not going to know, and even if
you run an analysis and you do find margin, the next
thing to do is then reduce the nunmbers on a
generalized basis by sone anpbunt to try to cone up
with an all owance for corrosion to the next outage.

| nean, it's not good to show that as of
today this drywell neets the code. You want to say

even if we assune a reasonable worst case corrosion
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rate, and we assune that they're not going to | ook at
it for another two years or four years or however | ong
they're going to look at it for, and it's still going
to meet margin during that period.

And actually Sandia, to be fair, did add
in that kind of margin for the upper areas, but not
for the sand bed.

So, you know, | guess |I'mflogging a dead
horse here, but corrosion made one, nine, 11, and 13
is wdespread, and there are many points that are
capable. Full grids show, in Bays 11, 17 and 19, show
an average thinner than 844. |In Bay 13, the best
estimate of the area with an average thickness,
thinner than .736, is around four square foot. The
area thinner than .736 is probably expanded since
1992, and there's a high degree of uncertainty about
the nature of the corroded surface. Wat | nean is
t he physical nature. Howthick is it and what are the
extents of the thin areas?

So even if the margin is .04, which is
what you logically get fromoriginal plain thickness
of .064 mnus .02, the operator can't naintain that
mar gi n.

W don't have a worst case interior

corrosion rate. The worst case exterior sand bed
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corrosion rate was .04 inches per year, and we know
that the individual neasurenents have at |east .02
inches randomerror. Some additional |ocation error
and probe rotation error, all those kind of things,

and then there's possible additional systematic error

whi ch hasn't been well controlled for. | have to say
that before | got involved with this case, | would
have liked to have imagined that people who ran

nucl ear power plants, you know, routinely control for
systematic error in critical neasurenents. | guess
| ve been di sabused of that notion, but | think it's
somet hi ng they should start doing.

So the sumtotal of that is if you have a
corrosionrate of -- if you conbined interior-exterior
corrosion rate of .04 inches a year, then you could
run through your margin in a year. So | don't quite
under stand how the applicant -- you know, |'ve never
understood this. How do they cone up with inspection?
| f the coating fails and the conm ssions are wet, then
they can start to see corrosion happening quite
qui ckly, and the problemis that as we pointed out
before, the nmeasures to anal yze whether it's wet and
whet her the coating fails are not very good. The
coating failure inspectionis once every ten year. So

there's ten years there where, you know, you could
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fail and you woul dn't know that.

The water conmtnents |ikewise are
unsati sfactory. W're tal king about | ooking at the
drains. It turns out in August of |ast year, the
applicant tried to inplenent the commtnent it had to
check the drains and still failed to properly note
what the content of the bottles was. They had to
check it again to find out that really there was
nothing in those bottles.

So we haven't seen an applicant that is
particularly dept at inplenmenting these conmtnents,
and as | say, we've highlighted in our |etter another
possi bl e probl em of another commtment in the torus
region. So we think it's a highly -- well, it's
dangerous to just rely on a single conmtnent I|ike
whet her sonebody goes down there and | ooks for water.
They haven't done it in the past, and it woul d be nmuch
better to have | oggi ng i nstruments that actual |y check
for water.

According to our expert such instrunents
exist. W've seen no contrary clains that they don't
exi st or that they couldn't work down there. So it's
hard for us to understand why they woul dn't want to do
t hat .

Li kewi se the source of the water, we know
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that. 1It's hard for us to understand why the
applicant hasn't | ooked to carry off the source of the
water. It seens to me an obvi ous i dea.

Now, just to reinforce the point about
accuracy, here's an E-nmail that we found. You know,
| have a hard time fully interpreting this | anguage.
| guess I'Il just read it. It says the equipnment used
in the past to perform quote, randomy sel ected
| ocations did not function worth a shit or it didn't
perform to expectation, but it says because the
| ocati ons were not stanped or date match marked. It
woul dn't be possible to provide accurate follow up
i nspections, and it ends by saying if you wanted to
performbasel i ne i nspections now. This was on Cctober
10t h, 2006, M. Ryan to M. Pol aski.

Now, | fully understand which occasions
they' re tal ki ng about m ssing now, but what | do know
is that it tends to indicate to ne that the random
error and even this systenmatic error may be somewhat
hi gher which the application is mssing alittle.

Ckay. Let's nove on to the inbedded
region. Now, what we knowis is, as we said, the
floor -- | think we went over this the last tinme. The
fl oor had serious probl ens when t hey renoved t he sand.

| guess we'll never really know whether the floor
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actual ly was constructed t hat way or whet her it becane
that way due to corrosion.

What we do knowis that with this plant we
keep seei ng repeat edl y probl ens where t he pl ant wasn't
constructed according to specification. There's this
probl em and apparently actually the stainless steel
liner of the pool, the cavity pool was |ikew se
thinner than it was supposed to be which is maybe one
of the reasons why it has such extensive cracking, and
i kewi se apparently the construction of the spent fuel
pool floor was supposed to be keyed in with L-shaped
rebar for the walls and wasn't. \Where they had | ooked
at that it wasn't found that way.

So it is at |east plausible or at |east
possi bl e that, indeed, tit was constructed i nproperly,
but I don't think that's a particularly conforting
expl anati on because it just gives rise to the question
of what el se was not constructed inproperly. Well,
what el se was constructed inproperly?

And it certainly nmeans that you can't | ook
at these draw ngs and just say, oh, well, this is what
the drawi ngs say. So it nmust be okay. 1In this case
it's really a question of trust, not verify.

So as we know, that floor was repaired

with epoxy in '92. Now, what we know is that we know

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

344

there's a docunment from Amer Gen t hat says that since
1996 i nspections have found i ndications that epoxy is
separating fromthe concrete, and the separate seans
could potentially |ouse up water to get under the
epoxy coating repair.

So | have a couple of questions about
that. One is, well, you know, you'd think if it was
i mportant to stop water going down into the inbedded
region that you mght want to repair the floor when
t he inspections show that it's cracked.

Apparently that wasn't done. The next

part of the docunment says that the separation could be

caused by concrete swelling. Wll, that's an
interesting notation. | nean there's obviously
somet hing causing this cracking. |If the concrete is
swel ling, | mean, you' d rather like to know about it.

Ther e nmust be somet hi ng causi ng the concrete to swel | .
Again, | don't know. |'mjust quoting
t hese docunents, but | think it's sonething that if |
was the applicant I mght want to look into. W
actual ly now know t he bottom of the drywell is bel ow
t he groundwat er tabl e which cane up last tine. Again,
this is an ArerGen assessment.
And now in ternms of what can you do to

have a | ook at this region, which was a question that
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came up last tine, apparently at Dresden they drilled
holes in the concrete floor to take UT measurenents,
and in the SER the staff said that you could get a
sem -quantitative assessnment of this region using
gui ded way technol ogy and then ki nd of using the sort
of logic which seens to pertain in these kind of
docunents, they say, well, since this wouldn't be a
precisely quantitative estinmate, it's hardly worth
doing at all.

Now, | suggest to you that where a precise
estimate is hard to nmake, it's at | east a good idea to
nmake a sem -quantitative estimate. |If that sem -
guantitative estimte cones up as a problem then you
can nmove on and try to figure out how to do a nore
guantitative estimate.

So the justification in the SER for not
usi ng gui ded way technology | don't think is | ogical.
So | don't know if any of the NRC staff nenbers want
to address why they decided that was a bad i dea.

So the inbedded regi on neasurenents, |
said they were taken in Bay 5, and if you look at it,
Bay 5 was actually the bay with the | east corrosion.
If you turn to Slide 54 of the AmerGen presentation
you see that actually, | mean, kind of surprisingly,

given the protestations of the consultant regarding
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t he noncorrosive qualities of the water, what you find
is that the corrosion in the san bed region in Bay 5
is not that different than the corrosion in the
i mbedded r egi on.

There seens to be sone conf usi on about why
was Bay 5 selected. | suspect Bay 5 was sel ected
because it had the nost water in it fromthe inside.
The problemis it's not the bounding. W don't really
know much about what water is in the other bay. So I
think the idea of bounding on the inside is probably
not right. It seens to be rouse than Bay 17, but
that's as nuch as you can say, but fromthe outside,
Bay 5 is clearly the best bay.

So if you're trying to look for inbedded
region corrosion, Bay 5 is absolutely the wong pl ace
to look, and looking at this table you see that. |
suggest, you know, Bay 1, Bay 13, Bay 11. All of
t hose have serious corrosion in the san bed. Those
are the regions you would want to | ook at.

W do know and the one thing we are
showing is that corrosion is occurring, and if you
| ook at the grid, | nean, it's hard to say how ruch
because the nominal is 1.154. You can see in the
grid above people give Slide 54. They nmake it 1.185.

so it's hard to say exactly how nuch it is, but it
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seens to be sonething, and | haven't really had tine
to consult with my expert and trying to figure out
exactly how nuch and what significance that has, but
certainly these are i ssues that have to be fixed, have
to be resolved before this thing can nove ahead.

| mean, it's kind of amazing to ne that
we're in this position, that we're still debating
t hese fundanmental things at this very late hour and
even when the staff -- | don't know how. This will be
a nystery to me -- | don't know how t he staff has
signed off on this on the basis of this one
nmeasur enent because thi s one neasurenent i s absolutely
not boundi ng.

Probably the best -- if youwere tryingto
find a nmeasurenent that mght come out good, this
woul d be the one for you.

Conclusion. | mean, the basic
conclusions, there's a significant probability that
there's no margin in the sand bed region. W really
don't know what the margin is in the i nbedded region.
Even if the margin is .04, which is pretty much what
you end up concluding is the best case, it's too snal
to maintain the uncertainty in the neasurenments inthe
corrosion rates.

And here we should err on the side of
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caution. \Were does all of this uncertainty cone
fron? Al of this uncertainty has cone fromthe
applicant's inability to mai ntain areasonabl e program
both in tinme and space nmeasuring the thickness of this
vessel. You know, it was up to the applicant to make
the case. They had to figure this stuff out and take
enough nmeasurenents so that then uncertainties would
be smal|l enough so that they could convince you that
t hey could have margin and they could maintain it.

So far | don't think they' ve done that.
| worked for one of you, and | don't think you' ve done
that. 1'd like to ask or field questions now.

CHAI RVAN MAYNARD: Does anybody have any
guestions for M. Wbster?

DR. VWALLIS: |'m wondering who should
respond to M. Wbster. | mean, he has nmade a | ot of
assertions, a lot of statenments about what the staff
or AmerGen has done. |'msure that we are the
appropriate people to respond to all of those
statenents he has nade.

CHAI RVAN MAYNARD: Okay. We're here to
gather information, not to answer questions.

DR. WALLIS: That's right.

CHAI RVAN MAYNARD: M. Webster or M.

GQunter's avenue to get questions answered would
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actually be through the NRC, through the staff, and

again, that's not ours to answer questions. | think
if they have specific questions, it's through the
staff because the licensee also does not have to
answer in this part of the regulatory process to them

So their questions would be directed to
the staff to answer. What is inportant is for us to
get this information and for us to factor this inwth
all the other information that we have in our overal
del i ber ati ons.

DR. WALLIS: Some of our deliberations
coul d be based on the staff's replies to M. Wbster.
| nean, is the staff going to reply in some way to
this or just leave it the way it is.

M5. LUND: | guess ny question would be
whether this is going to be submtted to us for
answers. | nean, it's simlar to what has happened in
the past. W have a process for people to send, you
know, conments and also letters and we respond to
those all thetine. So, | nean, | guess that would be
my question, is whether it would be put into the
process that we nornally use to respond to questions.

MR. WEBSTER: Can | just nmake a coupl e of
remar ks?

One is that actually after the | ast ACRS
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neeting | made a specific query to the staff about a
particul ar i ssue and subsequently after the end of the
neeting | nade a simlar query to another nenber of
staff, and so far have no response fromthose queri es.
So ny ability to get answers from the staff is
sonewhat |imted.

Second of all, we have a transcript here.
|"d be nore than happy to send the staff a transcript,
but I think you get a transcript already. So if you
could regard the transcript as a subm ssion of those
guestions, |1'd be obliged.

DR. WALLI'S: Maybe you should itenm ze your
guestions. You have a question about what's the
appropriate area to use for the thinned regi on when
making a --

MR. WEBSTER:. Well, that is actually the
guestion | had asked.

DR. WALLIS: -- defined el enent study, and
this seens to be a very straightforward, technica
guestion, and if you're maintaining that the area
shoul d be bi gger than was used by sonebody, then that
woul d seemto be a technical question that could be
answered. | don't think it's sonething that we can
answer .

MR. WEBSTER: That is the very question
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that | asked actually, is (a) what is the staff's
assessnent of the current area that was thinner than
.736. \What is the basis of that assessnent and what
is the uncertainty of that assessnent?

I'"'m still awaiting an answer to that
guestion. | think that has been about three nonths
|"ve been waiting for that answer.

M5. LUND: Yes, | think we'll take a | ook
at the transcript and reply tothat. W'I|l do what we
do, send the answers simlar to what we did | think it
was for Palisades, send the response back.

DR. WALLIS: Howlong will that take?

M5. LUND: | guess |I'd have to |l ook at the
nunber of questions and see, you know, how soon we can
get responses fromthe technical staff.

DR, WALLIS: Quite an awful |ot of
guesti ons.

M5. LUND: | guess that's ny point, is
that, you know, we need to |ook at the anount of
guestions fromthe transcript and al so see how --

CHAI RVAN MAYNARD: And, you know, you'l
have to take a look at the process and the right
process. | think that by the time the transcript gets
i ssued and we go through it, it may take |onger than

what tine is available. 1'Il leave that up to you
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guys to address on how you submit or how you get the
answers here.

As far as for the nenbers, we do have
access to the data. W have access to a |ot of the
information that he has shown bits and pieces of. |
think part of our job is to take a |look at that and
take a |l ook at the other data that we've got and see
what concl usions that we may draw fromthat, too.

MR. SIEBER. One of the things we don't
have is the slides fromthis section, or do we?

CHAI RVAN MAYNARD: W do have the slides,
yes.

MR. S| EBER:  Ckay.

CHAI RVAN MAYNARD: We do have that.

DR. WALLIS: M. Chairman, we're supposed
to analyze this. How rmuch tinme do we have?

MR WEBSTER Well, there's also the
letter that | sent as well, to add to your burden.
" m sorry about that.

MR SIEBER. Two weeks.

CHAI RVAN MAYNARD: Yes, this is currently
scheduled for the February full commttee neeting
Also | believe that part of it is our obligation, too,
t hat havi ng taking i nput fromM. Wbster, we' ve heard

fromthe |licensee. W've heard fromthe staff. W' ve
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got alot of information. |If we need nore information
fromthe staff or sonebody --

MR SIEBER. Good | uck.

CHAI RVAN MAYNARD: -- we should be able to
guestion that.

DR WALLIS: Well, we have other itenms to
consider for the next nmeeting, too which require due
consi derati on.

M5. LUND: And also we were just

nmentioning that the staff -- | was just asking the
rest of the staff -- we don't have a copy of the
letter that he's speaking to. | think he gave it to

t he ACRS nmenbers, but not to us.

MR. WEBSTER: | can certainly provide you
with a copy. You know, | remnd you last tine there
were serious questions outstanding and it was
postponed fromthe full commttee neeting. | think
t hat's anot her cause for action fromthe nenbers here.

CHAI RVAN MAYNARD: (Ckay. Are there any
ot her questions for M. Wbster or M. Qunter?

kay. What I'd like to do right nowis to
exercise ny privilege as Chairman. W're going to
take a short, ten mnute break, and then we'll cone
back and we' || have a round tabl e discussion. ['ll go

around and ask the nenbers for any thoughts.
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One of the things we need to be
identifyingis what specific informati on nay be needed
in the full conmttee presentation so that we can
provi de guidance to the staff and |icensee on things

that we want to specifically have in that.

We will not have as nuch tine, and so we
will need to focus on key areas.

So with that, let's take a ten mnute
break. Actually we'll cone back at five o' clock and
we' |l do our round table discussion. That's closer to

12 m nutes.

(Wher eupon, the foregoing matter went off

the record at 4:49 p.m and went back on

the record at 5:04 p.m)

CHAI RVAN MAYNARD: All right. 1'd like to
bring the nmeeting back into session.

|"d like to just start briefly by saying
| appreciate everyone's participation. W've had a
| ot of discussion today, had i nput fromthe |icensee,
had it fromthe NRC staff, had it fromnenbers of the
public, and that's something for us to all take into

account, think about.

W' || have anot her nmeeting on this subject
at our full commttee neeting, and so we'll have sone
time to | ook over this and maybe -- | don't know --
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generate nore questions of our own and we' || see where
t hi ngs go.

What |'d |like to do nowis to go around
the tabl e, get any thoughts that the nmenbers have and,
again, one of the things is if there's any specific
areas that they think we need to cover in the ful
committee neeting specifically, like the one that we
tal ked about, we need to identify that so that the
staff and the licensee can be prepared to address
t hat .

Sol'dlike to start with Mario and just
what coments you may have or di scussion itens.

DR. BONACA: MW first conment is that we
have a | arge anount of data. | certainly would want
to reviewthembefore the full neeting just to digest
sone of the information

A coupl e of general comments | have. One,
clearly we have been presented with an assertion that
the corrosion has been stopped and then that the
drywel |, therefore, can operate wuntil 2029. | have
to reflect nore about the inspections of the
noni toring programthat they're proposi ng, whether or
not I think it's adequate.

At first glance | think that I would like

to see certainly a nore aggressive inspection program
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in the short term and |I'm not sure about | ooking at

it nowand then in ten years doi ng i nspections agai n.

So, | nean, the nonitoring program is
something I'll pay attention to, and | would like to
see discussed definitely at the full committee
neeti ng.

| have rai sed a nunber of tines the issue
of controlling sources of water. | mean, they may

have done as much as they can to do that, but stil
during the refueling they have one gpm water that
comes down and will go down to the trough, and |'m
sure of that.

But the question is have we done enough to
control sources of water to assure that there is no
further accumul ati on.

The other thing that, you know, is nore
like the issue of how the epoxy is doing, | nmean, is
t here any corrosion taking place behind the epoxy? |
don't know if the UT they're planning to do is going
to tell us or is sufficient. | nean, maybe there
shoul d be sonme poking in sonme |location to see if there
i s some weakness behind that.

But any, ny attention is nore focused on
these prograns that will give us sonme nore confort

regardi ng the condition of the drywell and the ability
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to go for additional 20 years.

Those are ny comments.

CHAI RVAN MAYNARD: All right. Bill.

MR. SHACK: Well, the surprise for ne
today was the notion that we have water in the
i mbedded region. That concerns nme a little bit. |
nmean, | fully agree with the argunment that it's a
fairly benign environnent and the corrosion rates are
low, and in a contai nnent that didn't have t he al ready
substantial corrosion that this one does, | would sort
of agree that its probably not a problem

But this is a containment where there
isn't a whole lot of margin, and you know, the
estimate was you had 41 mls |lost and that was |ess
than one m | per year. Wll, | do the arithmetic and
| get nore like tow mls per year, and you do have
data on these 106 points.

Many of themare down in the regi on where
you are |ooking through the thing at the inbedded
region, and | think there's sonme data there that one
could look at totry to really see just what you
think the corrosion rates are in that inbedded area
and understand that a little better.

I'"'m fairly confortable with the notion

that if the epoxy coating is in good condition, that
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the corrosion on the OD is arrested, and that the
visual exam nation is a good thing there. |1'ma
little |l ess convinced with the small margins that we
have that the corrosion in the inbedded region is as
negl i gi bl e.

Agai n, the buckling analysis, again, |
think that we have to settle on both the legalistic
requi renents of who's analysis that you can accept,
but it seems to ne that perhaps it is tine to take a
nore realistic -- you know, you haven't got enough
margin to do the uni formthinning nodel anynore.

The Sandi a one does seemto indicate that
you have enough left. It makes it nmore difficult to
assess just how much margin you have because it's
difficult, but again, I1'd like to hear nore di scussion
over the kind of credit that should be given. Since
there is no internal pressure, you know, whether the
circunferential tension really does give you credit
that you can account for, whether it's already built
into the | GAN val ue anal ysis that you get out of the
finite elenent nodel. |'mnot 100 percent convinced
that |'m not double counting here. You know, sone
nore di scussion of that would be hel pful to ne.

DR. BONACA: Yes, | had anot her coment

forgot to nention which was one of the assumed t hi nner
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areas of one square foot. It would have been
interesting to know how large an area you could
tolerate, but that's a question | believe Samrai sed,
and |' m behind that.

CHAI RVAN MAYNARD: Ckay. Dr. wallis.

DR, WALLIS: Well, I think we got a | ot
nore information than we got last tine. | think that
a |lot of people made considerable effort to present
t hi ngs professionally.

The question for ne is this buckling
anal ysis and how good does it have to be. W got
cl ose enough to it could be a condition where you
woul dn't accept the results. Do we have to -- | have
to look at these things again in sonme detail to see
whet her |' msatisfied or whether | want to rmaybe even
ask for sone nore anal ysis.

| think the buckling analysis is the nost
i mportant issue here, and |' mnot really sure whet her
it's adequate or not yet.

CHAI RVAN MAYNARD:  Sam

MR ARMJO Ckay. | was inpressed, and
|"d like to thank AnerGen and everybody who put this
package together. It was exactly what we asked for.
As far as the information, it was well presented, easy

to read and that was very good.
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| think the issue, first of all, fromthe
2006 i nspection, | was i npressed with the condition of
t he epoxy. It has been on there for 16 years, and |
really was surprised what good shape it was in.

| think the issue of the UT neasurenents
and all of that controversy could be sorted out by
having a set of data, a curve, an analysis that shows
as a function of area, affected area, percent of the
sand bed region or sonme paraneter that's area that
goes from zero to 100 percent and the 100 percent
t hi nni ng represents the general thinningissue, and at
some point there will be athickness that's acceptable
at five percent of the area or square foot, you know,
sone paraneters

Because if it's one square foot, it could
be paper thin. If it's four square feet it can be
.256 square feet, et cetera. So sone paranetric
anal ysis, | think that needs to be done.

DR. WALLIS: You're asking for nore and
nore and nore --

MR. ARMJO Yeah, | don't knowif that's
| egal .

DR. WALLIS: -- buckling analysis, which
|"msort of tenpted to do, too, but that's a ot nore

wor k for sonebody.
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MR ARMJIO Well, | don't know, but |

think it needs to sort it out because we knowit's a
variable shell. There's a lot of variability, and so
somewhere we're going to have to use the data. The
licensee is going to have to use the data to descri be
that shell in a way that it can be anal yzed and t hat
we can accept, if we can.

I think the GE analysis, there's
controversy about their capacity factor reduction.
think that should be reassessed by the |icensee,
whether it's still valid. They still believe that
that's their subm ssion. That's what they're going to
stake their claimon.

My suspicion is that they haven't taken
full credit for the conservatisns that they do have
and that if there is a reanalysis or an update of that
anal ysis, they should use the neasured data, all the
date, not just some arbitrary .736, but all the shel
because that thing will not buckle if half of the
shell is at .8 and the other half is at .95. | nean,
you've got to use the entire thing.

And so | think there's sone anal ysis that
needs to be done. [|'mnot sure whether we need
anynore dat a.

The last thing is | don't like to se
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anynore water in or aroudn that contai nnent that isn't

there on purpose, and | would never cover up that
trench personally. 1'd nonitor that. | don't know
where that water is comng from | think you' ve got

to find it out and make that problem that issue
di sappear.

And | share with Mario the concern that |
don't know why AnerGen wants to continue living with
a potential of having a |l eakage occur fromthat cavity
liner. | would think that there ought to be a
ret hi nki ng about fixing that, finding sone practi cal
way to repair that so that |eakage just stops.

To ne that would be fix the source and
then you don't have to worry about the containnent.
Those are the kinds of things that are bothering ne.
Sol'd like those issue raised, really, the status of
the GEthing, the i ssue of acceptabl e thickness versus
af fected area, sone sort of a presentation |ike that.

CHAI RVAN MAYNARD: Ckay. Sone of this,
the anal ysis that you would |li ke to see would not be
possi bl e or practical to reanal yze before our neeting.
| think the may thing we probably need to do and nmaybe
they can -- | don't know -- but they need to address
t hese issues at the next neeting.

MR ARMJOG Right, and naybe they can't
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analyze it, but | just think that's what needs to be

done.

CHAI RVAN MAYNARD: kay. Sai d.

DR. ABDEL-KHALIK: | agree with all the
corments nade by ny colleagues. | would like to

reiterate that ny prinmary concern pertains to the
anal ysis of record submtted by the applicant and
whether it conforms to ASME code requirenments
specifically as it relates to the nodification of the
capacity reduction factors and the buckling anal ysis
of the refueling case.

|"dlike to point out that GE pi e section,
36 degree anal ysis, Mbde 1 buckling result corresponds
to a Mdde 10 buckling result for a 360 degree
calculation, and therefore, one cannot expect that
result to adequately nodel the entire behavior of the
shel |l specifically if the |ower nodes are nuch nore
[imting than the hi gher nodes.

Again, like my colleagues, | was sort of
surprised about the discovery of water between the
concrete floor inside the drywell and the inside
surface of the drywell, and | agree with Sam that |
think it would be a good i dea not to cover that trench
and just nake sure we nonitor that and find out where

that water is fromand how much of it is there.
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MR ARMJO | wanted to add one thing.

I"'m not so worried about the inbedded region and
perhaps the |icensee wants to think about a sinple
anal ysis of the potential for buckling when you have
a highly constrained junk of netal between two big
concrete blocks. M guess is --

MR. SHACK: No, no. But there's a portion
of that where you' ve got the inbedded region and the
free region. Once it's fully inbedded --

MR ARMJO At that interface between the
sand bed and t he i nbedded regions i s probably the area
of concern, but once you get substantial concrete on
both sides, | don't know what the problemis. But you
know, there shouldn't be water on the inside of it.

CHAI RVAN MAYNARD:  Anyt hi ng el se Sai d?

DR. ABDEL- KHALIK: That's it. Thank you.

CHAI RVAN MAYNARD:  Jack.

MR SIEBER. | differ with nmy coll eagues
on what ought to be done with the little trench that
runs around on the inside. | would |like to keep the
water away from the steel, and so I'd fill in the
trench and put the curb back because it's
i naccessible. You can't run in and out of there
during operations, and so the only tinme you get to

|l ook at it is during refueling outages.
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MR ARMJC If you dry it Jack and make

sure the water doesn't get there sonme other way, |
totally agree with you.

MR. SIEBER Well, let me point out that
that plant like a lot of plants was built so that the
dri ps and drains go on the floor, and they did not put
drain lines in and all kinds of things that direct
them directly to the sunp. It goes to the floor
first. And as the floor slopes or catches up agai nst
the liner, | just don't think it's a good idea to have
water up against that liner. So | would protect it.

As ny second comment | nade a conment
during our |ast neeting about the seism c spectra
response of the containnment with and without the sand
in the sand bed region, and how GE s anal ysis dealt
with that.

And |'ve |l earned during this neeting that
t he constriction of the sand bed was not considered in
either analysis, and so the physical renoval of the
sand bed nakes no difference in the analysis. And so
as far as |I'mconcerned, that issue is resolved.

We had a fair amount of discussion, and
think there is at least in my own m nd sone confusion
about the di fferences between t he Sandi a nodel and t he

CGeneral Electric nmodels. | think they use different
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techniques with different scales. They ended up with
different results, and one of the things when you | ook
at a pressure vessel with a conplex shape like the
drywell is and it has different thicknesses, you've
got different acceptance criteria depending on where
you are.

That needs to be clearly defined and

justified and the basis provided for that based on one

nodel and not say, "Well, if | use this nodel, it's
this, and if | use that one it's that." To nme that's
di st ur bi ng.

| cone away with an el ement of confusion,
and | don't consider that resolved at all until we
come out with a definitive set of criteria that says
this is the analysis of record. These are the
criteria that are used, and | would like to see a
| ater technique than the General Electric technique
because | think nodeling the whole thing with a finer
nmesh in a nore nodern conputer is a better technique.

And then after that occurs, then | think
there has to be a reassenbl age of the data in
consideration with some of the things the ASME code
says. The ASME code is not a sinple code, and it
all ows one to take certain exceptions at places where

the cross-sectional area of the nenber changes
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dinension, and so forth, and differences between
el astic and plastic deformation, and that needs to be
figured into the acceptance criteria so that even the
sinple person like | amcan interpret it and conme out
with the same result every time and ny brother can do
the sane thing and cone out with the sane answer.

DR WALLIS: Could | add to that?

|"m not sure that the ASME code really
covers this conplicated a situation

MR, SIEBER: | think it requires sone
interpretation. On the other hand, the ASME code
refers to the governing authority. Al of the codes
do, which happens to be this agency.

So the interpretation of the code and t he
application of it to a specific exanple like this
situation is the agency's responsibility to make.

On the other hand, they just can't
flippantly do it. They have to wite it down and
provi de the basis for what it is they're doing and why
that's the way that it should be interpreted. | think
that those kinds of |oose ends need to be tied up in
order for me to feel confortable enough with all that
has happened here.

O her than the issues wth this

containment, | don't see other issues in the plant
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that would prevent the license renewal, but | think
there's plenty to chew on here with the containnent.
And | think answers can be found to t he questions t hat

| have, and | think they are parallel to a |ot of

ot her people's concerns. | think they ought to be
addressed. | think m ne can be addressed sine it's a
matter of explanation by the full conmmttee neeting.

CHAI RVAN MAYNARD: Ckay. Thank you, Jack.

I'd like to conmplinment all of the
presenters. Again, | think it has been a | ong day, a
| ot of good information provided. | believe that the

i censee was very responsi ve to our questions fromthe
| ast neeting and i ssues and concerns that we had with
their presentation provided use a lot of good
information with good additional information always
comes good additional questions on our part, but |
think that's healthy for the overall process.

The NRC staff, their inspections, | was
i npressed that the inspectors actually went into some
of these areas so that they coul d see for thensel ves.
These are not easy areas to get into, and again, |
think that shows that the staff was wanting to see for
t hensel ves what the condition of the epoxy and stuff
was.

And also the public coments, again, |
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bel i eve have rai sed a nunber of questions and gives ne
something to | ook at and taki ng sone additional | ooks
at the data and perhaps generate sone additional
guestions for the staff or for the licensee.

Again, | think everyone did a good job
Personally, |I'm not bothered by sonme of the
di fferences between the GE and the Sandia anal ysis.

| think it's good to approach some things from

different ways. | think they both show that there's
addi tional conservatisns that are still in both of the
anal yses. They're still very conservative anal yses.

| do think we still have a question to

resol ve as everybody el se. W need to resol ve whet her
the GE analysis that took the capacity adjustnents
into account. |Is that legal? |Is that appropriate and
find out, you know, fromthe |icensee and fromthe
staff as to whether that's acceptabl e because that
does nake a difference in what you use as what your
base is for your margin and for measuring things.

So | think that that is sonething that
definitely needs to be addressed and taken care of.

My last area and probably one of ny
primary ones, | amstill concerned with continuing to
find water and living with sonme | eakage there, and |

under st and t he di scussi ons and the argunments on howit
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can be nmanaged and everything, but the reality is
we' re supposed to be keeping water out that we don't
intend to get there, and | think there needs to be
sonme further discussion, and | still have sone
guestions and concerns as to whet her enough is being
done in that area with the water.

And as far as the trenches, | believe that
the trenches should be left open until we are sure
that we don't have any water. | think it's good to
have them open. | think the Iicensee conmtted to
make sure t he wat er was gone before they filled it in,
but I do think that eventually it is the right thing
todo to fill those in, but | think initially they do
need to be kept open for the nonitoring and they're
there to see that we're not getting any surprises and

stuff there.

but | agree with Jack. | think in the
long term -- maybe Jack would do it quicker than |
woul d, but | think we both would like to see those

covered at some point and prevent water fromgetting
into there.

But anyway, those are ny comments. 1'd
like to thank everyone for their participation today.
| hope that the staff and the |icensee have from our

comments sonme ideas of sone of the things we wll
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be --

DR. WALLIS: Can | raise a question now?

CHAI RMVAN MAYNARD:  yes.

DR. WALLIS: | guess this has to go to the
full comrttee. Sonetimes a subcomittee can say that
t here are bi g enough doubts that sonet hi ng needs to be
wor ked out before we go to the full conmttee. W are
on schedule. W have to go to the full committee at
the next neeting. |Is that the case?

DR. BONACA: M suggestion was that if we
gotothe full commttee neeting, | think that all the
ot her aspects of license renewal are pretty nmuch in
line with other applications. | think | would focus
t he whol e neeting on the two anal yses.

DR. WALLIS: | amjust wondering can we
resol ve some of these buckling questions by the tine
of the full conmittee neeting. |'mnot sure we can.

DR. BONACA: You may be right.

CHAI RVAN MAYNARD: | guess feedback from
the table as to whether -- and | haven't been invol ved
in some of these in the past. | don't knowif it's

best to delay it until we get all of those questions

or is it best to take it to the full commttee. |If
t he questions are still unresol ved, do we have anot her
neeting there and do we wite an -- |I'm not exactly
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sure what the process is at that point.

MR SIEBER Well, | don't think the
subcommittee can do that on its own.

DR.  WALLIS: W have in the past
sonetinmes, but | think in this case --

MR. SIEBER: | think it should go to the
PMVP.

DR. WALLIS: There's enough neat here that
we probably should go to the full committee.

CHAI RVAN  MAYNARD: | believe it's
inmportant at this state. M opinion would be take it
to the full conmmttee and then based on what
addi tional discussions there, based on the ful
committee input, determ ne what our next step would
be.

MR SIEBER | think that's wi se.

CHAI RVAN MAYNARD:  Any ot her comments,
guestions?

(No response.)

CHAI RVAN MAYNARD: All right. The mneeting
i s adj our ned.

(Whereupon, at 5:31 p.m, the neeting in

t he above-entitled matter was concl uded.)
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