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P-ROCEEDI-NGS
1: 00 p. m

ACTI NG CHAI R SHACK: The neeting will
now cone to order.

This is a neeting of the Materials,
Met al | urgy nd Reactor Fuels Subconmitt ee.

| am Bill Shack, Acting Chairman of the
Subconmmittee. Sam Armijo, the Chairman of the
Subcommi ttee, could not be here today because we
sent himoff to Japan.

O her ACRS nenbers in attendance are
Dana Powers and Tom Kress. Mario Bonaca will be
joining us later, we hope if the airplanes fly on
schedul e.

Gary Hammer of the ACRS staff is the

Desi gnated Federal Oficial for this neeting.

The purpose for this neeting is to
di scuss the technical basis associated with the
regul atory activities for dealing with the
dissimlar nmetal weld i ssue steam ng fromthe WlIf
Creek pressurizer weld flaws as well as industry
activities associated with this matter.

W will hear presentations fromthe
NRC s Ofice of Nuclear Reactor Regulation, the

O fice of Nuclear Regul atory Research and their
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contractor, Engineering Mechani cs Corporations of
Col unbus, the Nucl ear Energy Institute and the
El ectric Power Research Institute.

The Subcommittee will gather
i nformati on, analyze rel evant issues and facts and
formul ate proposed positions and actions as
appropriate for deliberation by the full Conmttee.

The rules for participation in today's
neeti ng have been announced as part of the notice of
this nmeeting previously published in the Federal
Regi st er.

Portions of this nmeeting may be cl osed
for the discussion of proprietary information.

We have received no witten comments or
requests for time to make oral statenents from
nmenbers of the public regarding today's neeti ng.

A transcript of the neeting is being
kept and will be nmade available as stated in the
Federal Register notice. Therefore we request the
participants in this nmeeting use the mcrophones
| ocat ed t hroughout the nmeeting room when addressing
t he Subcomm tt ee.

Participants should first identify
t hensel ves and speak with sufficient clarity and

vol une so that they can be readily heard.
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W will now proceed with the neeting.
And I'Il call upon M. Ted Sullivan of the Ofice of
Nucl ear Reactor Regul ation and M. Al Csontos of the
O fice of Nuclear Regul atory Research to begin.

MR. SULLI VAN: Thank you. M nane is
Ted Sullivan, and | will be nmaking sone brief
i ntroductory remarks just to get things going and
provide a little bit of connection between the | ast
neeting and this nmeeting. And then Al Csontos is
going to continue with a discussion of the anal yses
performed for NRR with the support of our Ofice of
Resear ch

On February 2nd we had a fairly short
neeting with the ACRS to provide sone introductory
background on the Wl f Creek inspection results and
our assessnent of those results. Industry will get
a conparably short tine to provide sonme introductory
remarks. So, today's neeting is to continue that
di al ogue and have nmuch nore tinme to discuss it.

But in the February 2nd neeting we
tal ked about our inspection findings. W briefly
sumari zed our fracture mechanics anal ysis, and we
al so provided sone conclusions. At that tine we
i ndi cated the foll owi ng conclusions, and these are

still our concl usions:
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That we did not consider the WIf Creek
i ndi cations to be anonal ous;

We indicated that it was our viewthat
i nspections and mtigations needed to be accel erated
for sonme plans. And |I'Il be tal king nore about that
| ater as to which plans and how that has conme into
play;

And then we al so indicated that we
believed that it would be appropriate for enhanced
| eakage nonitoring frequency action | evels and
actions to be put in place until inspections or
mtigations were conpl et ed.

The anal yses that Al is going to talk
about provide the technical basis for the staff's
conclusions. And Al is going to provide nore det ai
on the fraction nechani cs anal yses that were
performed by our Ofice of Research. And subsequent
tothat | would Iike to come back and nmake a couple
of sort of conclusionary renmarks about what has
happened in regul atory space between the anal yses
and the current tine.

And | al so wanted to make the statenent
that 1'msure you' re aware of, that the NRC staff is
requesting a letter fromACRS on this issue, and

we're interested in your views on the staff's
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approach and concl usi ons and on our comments on
addi tional industry studies.

Now, I"mbringing it up at this tineg,
it's alittle out of context. | think you may be
aware of that. But industry/NRC are going to make
some comments on it. And | believe that Gary
provi ded to you sone |ate breaking information by
nmeans of a copy of a letter that was signed
yest erday and just dispatched yesterday or today on
this subject. So it'll make nore sense as the
neeti ng goes on.

And with that, | would like to turn --

ACTI NG CHAI R SHACK:  Just on that, |
sort of read that letter as that you guys had agreed
on a course of action.

MR SULLI VAN:  What we have indicated is
that -- I"'mgoing to talk about this in a little
nore detail, but --

ACTI NG CHAI R SHACK: Maybe we shoul d
just wait for that.

MR. SULLI VAN: W have agreed that the
anal yses that industry is doing nmay be able to use
in regulatory space. And we have nade a nunber of
comments on those anal yses that we think need to be

addressed in order to, at a mnimum assure that
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t hose cal culations are going in a direction that we
may be able to agree on the path and that the
results could be useful to us.

It's just some introductory agreenents
that we're trying to work out with industry before
t he anal yses get too far along so that are thoughts
are working together on these anal yses.

And we are going to be working, you
know, quite real time with industry. W're doing a
nunber of anal yses ourselves. W' re going to be
attendi ng a whole series of neetings where we're
going to tal k about the project and our views on
it's being conducted, as opposed to getting a
product some nont hs down the road and saying "Wl l,

we had tal ked about this, that or the other thing up

front."

So we can tal k about that nmore a little
bit later.

MR CSONTOS: |I'm Al Csontos. [|'mfrom
the Ofice of Research. And I'll be tal ki ng about

the NRC flaw eval uati on study on the Wl f Creek
i ndi cati ons.

| just want to give a little quick
chronol ogy before we get into this, which is back in

| ate October '06 NRR cane to RES and asked us to
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support themw th this flaw eval uation study. W
t hen contracted out to EMC,, and Dave Rudl and, who
is right there, is the principal investigator and
al so the principal author to the report that you al
| believe had access to.

| think it was the m ddl e of Novenber we
received site specific information from Wl f Creek
itself that we were then able to initiate the
calculations. And so this calculation was done over
a course of maybe three days. It was a very quick
scopi ng anal ysis. And under that context that's
where all this work i s done.

Al right. The purpose of the work for
this study was to assess the integrity of the
pressuri zer nozzles as a function of time. And the
specific objectives of it were to evaluate or
determne the tine current size to | eakage, the tine
from | eakage to rupture under both the norma
operating and the vaulted operations. And all go
t hrough all the assunptions that we took into
account there.

And the final secondary objective to
this was to determine the leak rates fromthese
types of through-wall flaws that were com ng through

the various nozzles. And we broke out these results
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by nozzl e type.

First, the big assunption here is that
we treated the indications as PWCC flaws. W
received site specific information from Wl f Creek
itself, and that included the geonetry and the
di mensi ons, well dinmensions of the indications, and
then the nozzle and weld geonetries. W al so got
the operating tenperatures for the pressurizer. And
then al so the nornmal operating |oads. W eval uated
three cases, well three |oads: the pressure,
deadwei ght, thernmal and al so the faulted | oads that
we had in the safe shutdown earthquake that we added
to the normal operating ones.

Slide 8.

W took into account the assunptions
here that we had elastic K solutions for both the
surface optical flaw as well as the through-wall
crack flaw. And we had two separate types of
assunptions there, elastic K solutions for both.
Dave can go into nore detail if you want himto.

But let's just go through this.

The assunption here was that crack
growh rates occur in Alloy 182. | believe the 82
is a slower crack growh rate, but from what our

information was is that the 82 was for the route
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pass and then after that it's filled in with 182.
And so we decided to go with 182.

W also went with a 75 percentile for
the MRP-115 crack growh rate. And there's several
factors that you have to include there. W did not
include the microstructure factor where the
dendrites are perpendicular to the growh direction.
W didn't include any of that. W just went with the
equation in there, but we didn't talk about it.

The surface crack was idealized to
remain sem-elliptical as it went through the tube
t hrough-wall. Once it went through the through-wall
it was slightly different. W had an equi val ent
cracks -- we'll go into that.

Two cracks grow h cases were eval uat ed,
K-drive and then constancy override. The constancy
override is one where the aspect ratio was fixed
t hroughout the entire growh process. And the K-
drive, of course, is just a K-drive where we took
the K solutions for the crack grow h.

MR. SULLIVAN. Now this is a weighted K
solution for the surface crack and so you get the
two axis of the ellipse grow ng?

MR CSONTOSs: Dave?

MR. RUDLAND: It's actually we grew the
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crack directly fromthe struck pins of the active
crack and at the dendrite point.

ACTI NG CHAI R SHACK:  Ckay.

MR. RUDLAND: It's a weighted average
across the crack front. It was just using the Ks at
the --

ACTI NG CHAI R SHACK: At that point?

MR. RUDLAND: -- as well as over it.

Yes.

MR. CSONTCS: The crack grow h there was
for the growing crack. The critical crack size to
determ ne rupture, we calculated for both the
surface and the through-wall cases. A surface crack
I ength and also a critical through-wall crack
length. That's to determ ne when rupture would
occur or the time between | eak and rupture. That
was cal cul ated under el astic-plastic fracture
conditions. W also did limt |oad, but elastic-
pl astic was conservative to the limt |oad work, so
we used that as our condition.

And we | ooked al so at normal operating
as well as the faulted condition, which is norma
operating plus the safe shutdown earthquake | oads.

So we'll go now to the surge |ine nozzle

and its results. This is what was found, UT shared
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t hese indications.

There were three flaws that were found.
One was the 4" 31 percent through-wall flaw with a
nine to one aspect ratio. That's the one that we
will be evaluating. W did not evaluate any kind of
crack linkage or any kind of a effect between the
three. W just worked with the worst case flaw here,
which is the 4" flaw.

The weld length is 37" and the dianeter
of the weld area was 12" and 15 I D and OD
respectively.

And let ne just say here that this is
what we knew at the tinme. W have sone additiona
information here in terms of the weld repair
history. But at that time all we had known about
this weld was that it had an extensive repair
history. And that's what we went with. And we had
to go fromthat and understand or choose sone
assunptions that would give us sonme weld additional
stress. And I'Il go into that.

Next. The last volunetric exam nation
was done in 1993. That was pre-PDI. So not nuch can
be taken fromthat.

And now we're on slide 10. These are the

assunptions that we took into our analysis. W
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exanmned it, we had the |oading conditions fromthe
site specific information. I'll go through that
first. And we had the deadwei ght pressure and

t hermal expansion with no stratification. W

eval uated the tine to rupture with the normal and
faul ted operated conditions. And three weld

resi dual stress cases that we evaluated for this was
two boundi ng and then sonmewhere in between. The

| east conservative would be the no residual stress
case. That, obviously, would be a bounding case.

And the other case on the other side, the nore
conservative side, was a weld residual stress with a
repair well residual stress. And weld repair was a
15 percent ID axi-symretric repair.

And we al so | ooked at our m ddl e case,
which is the weld repair. Ch, I'msorry. Wld
residual stress. No weld repair.

The wel d residual stresses that we
| ooked at here, the weld residual stress plus the
repair weld residual stress were derived fromthe
| arge break LOCA programwi th Batelle and EMC,. And
we'll show that, actually right now.

You see here this line right here, the
purple line, is the weld residual stress that was

calculated fromthe | arge break LOCA program
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This light pink or light purple dots are
al so the calculations that were done for the 15
percent weld repair weld residual stresses. And this
was the fit, this darker blue purple line here is
the fit to that data. And we used this curve, this
purple curve and this lighter blue curve here as our
two cases for the weld residual stress and the weld
residual stress plus the weld repair residual
stress.

ACTI NG CHAI R SHACK: Dave, have you like
at the MRP-106 residual stresses for this case?

MR. RUDLAND: For this particul ar case,
yes, the trends are about the same for this size
di aneter pipe. W' ve conpared our residual stresses
for all the dianeters, especially the smaller ones.

ACTI NG CHAIR SHACK: This is weld center
i ne section?

MR. RUDLAND: Well, you know this really
isn't. This is really in -- this is the highest
stress through the weld.

ACTI NG CHAIR SHACK: kay. So this is a
slice actually somewhere through the weld to get the
hi ghest ?

MR. RUDLAND: Yes, that's right. That's

right. That's right.
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ACTI NG CHAI R SHACK:  Ckay.

MR. RUDLAND: So it's not weld center
line. Mst of the time weld center |ine you end up
with alittle bit nore conpression issues,

especially in the smaller dianeter stuff. But, yes,

this --
ACTI NG CHAI R SHACK: W | ost you, Dave.
MR. RUDLAND: |'msorry. Can you hear nme
now?
MR. CSONTCS: Yes. Can you repeat that
| ast part?

MR. RUDLAND: Yes. For this particular
surge nozzle the higher sources were in the butter.
So this cut through the butter.

ACTI NG CHAIR SHACK: | mean when | try
to conpare it with the MRP-106 stresses, | find
their stresses are considerably | ower. Now, again,
the only slice they give ne is through the weld
center |ine.

MR. RUDLAND: Yes. And it's funny
because we did a simlar analysis on a -- and we
found the sane thing is that our stresses matched
their stresses at the weld center line, but they
were nmuch | ower in val ues.

They al so did sonme cases in 106. They
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showed the maxi num stress in the axial direction.
And t hose stresses are al ways hi gher but they're
usual ly tending towards the butter.

ACTI NG CHAI R SHACK: Now do you al so get
the results that they seemto get that the hoop
stresses are higher than the axial stresses?

MR. RUDLAND: Yes. Yes.

ACTI NG CHAI R SHACK:  Ckay.

MR. RUDLAND: On these weld repairs the
| D stresses are al ways hi gher.

ACTI NG CHAI R SHACK: The hoop versus
axial, which is --

MR. RUDLAND: Ri ght.

ACTI NG CHAI R SHACK: The hoop is
consi stently higher in your analyses al so?

MR. RUDLAND: For the cases where there
is no weld repair, | would say yes. For the cases
of welding repair usually the ID stresses are higher
t han the hoop stresses.

ACTI NG CHAIR SHACK: I D, you nmean axial ?

MR. RUDLAND: The axial stresses, |'m
sorry. ID axial stresses.

ACTI NG CHAI R SHACK:  Ckay.

MR. CSONTCS: All right. So that was the

nmet hodol ogy that we used. And this on slide 12 is--
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ACTI NG CHAI R SHACK: ©Oh, one ot her

guestion. How did you handl e the nonment | oads? |
don't see any gradient of stress in your analysis
for the K --

MR. RUDLAND: This is just weld residual
stress. This plot --

ACTI NG CHAI R SHACK: Yes. But in your K
calculation did you have a stress gradient fromthe
nmoment ?

MR. RUDLAND: Yes. The influence
functions are set for each of the stress terns. And
t here are nonment - based i nfluence functions also. So
t hose nmonent - based i nfluence functions were used.

ACTI NG CHAI R SHACK: But on your | ong
crack tips when you got into the negative part of
t he bendi ng stress, you never got closure on the
track tip?

MR. RUDLAND: Yes. You know, you got to
realize these are idealized solutions that were
generated by Anderson. So there are sone cases
t hi nk where a crack cl osure woul d probably occur.
And that was one of the problens with this
particul ar set of analysis is that some of these
cracks when they got too | ong needed to be

extrapol at ed beyond the fields in which they were
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generated. And in this little bit of study that we
did with the industry at the end of the year they
actually ran sonme cases and showed that in that
particular region for the very long cracks on the
smal | dianmeters, we were slightly high on the K
sections. Thus, we had to extrapol ate.

ACTI NG CHAI R SHACK:  Ckay.

MR. RUDLAND: But overall, the results
were very, very close. It's just for the case of the
very small dianmeter very |ong where there were sone
extrapol ati on issues.

MR. CSONTCS: And we were trying to get
this done. W did get these cal culations done in
about two days. And so it was sort of quick scoping
anal ysis. And that was the purpose of it.

W may go back and reeval uate sone of
this. Wien Ted tal ks and we can tal k about that. But
for this result, for these results we were doing a
gui ck scoping analysis, and that was where --
there's al so sone other issues but | won't go into
t hose ri ght now.

We're on slide 12 here. And now we'l]l
just go into the results. W' ve broken these down by
nozzl e type. And what we're going to show here is

the tine to | eakage and when the | eakage was
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predicted as well as to the time margi n between
| eakage and rupture.

And the col or coded sections thensel ves
in these tables here indicate an arbitrary point for
us, and which that we knew that we had a of
uncertainties in our analysis. For those that
showed tinme margi n between | eakage and rupture to be
six months or |ess, we color coded in yellow, For
t hose cal cul ati ons that showed a time margi n between
| eakage and rupture to be greater than six nonths,
we kept it as green. Qbviously, just to show that we
know there's uncertainly but six nonths or greater
we felt sufficiently okay with our results in that
area or those cases.

So the | eakage predicted to occur for
the surge line between 1 and 2.2 years after
di scovery in Cctober of '"06. Al the cases
i ndicated that you see here the time margi n between
| eakage and rupture was at | east six nonths between
t he onset of | eakage and to rupture.

And what you see here is that we have
broken it down by the K driven crack growth results
and the constant c/a crack growh results for the
time margi n between | eakage and rupture.

W have the normal operating condition
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as well as the faulted normal plus the SSE
condition. And you can see here what we have broken
down here is by the weld residual stress plus the
repair residual stresses, the weld residual stress
only and the no residual stress case. And only the
faulted constant c/a a ratio crack grow h anal ysis
showed that we'd have the margin between | eek and
rupture less than or at basically 6 nonths.

ACTI NG CHAI R SHACK:  Just --

MR. CSONTCS: Go ahead.

ACTI NG CHAI R SHACK: -- when | go back
and | look at the prediction, you know in this nodel
it neans all these cracks initiated about four
nmont hs before we found them And they all sort of
grew just to the right depth in those four nonths.
That seens |ike a trenendous coincidence.

MR. CSONTCS: Are you referring the
initiation that's in the report?

ACTI NG CHAI R SHACK: Right. Appendix A,
tabl e 2.

MR CSONTOS:  Yes.

MR. SULLIVAN. W decided not to carry
t hrough into today's discussion because --

ACTI NG CHAIR SHACK: No. But it seens to

nme to indicate something about your assuned crack
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growh rates. | nmean in your whol e residual stress
nodel that, you know, it would indicate that if
cracks are growing as fast as you think they are,

t hen boy those suckers showed up just a few -- you
know, it's a good thing you didn't | ook six nonths
earlier or you wouldn't have seen anything.

MR. CSONTCS: Well, that's the problem
with the initiation. | think you nmentioned at the
ACRS neeting as well is that to try to predict
initiation is --

ACTI NG CHAI R SHACK: Yes. But |'m not
even trying to predict initiation. I'msort of
| ooking at fromny crack grow h nodel at when ny
initiation occurred and the fact that all these
t hings occurred, three initiated at the same tine.
You know, | go 20 years without a crack initiating
and then sonmewhere that week, bang, | get three of
them It just, you know, doesn't the sanity check.

MR. CSONTCS: Yes. Wll, that's why we
didn't add it in here.

ACTI NG CHAI R SHACK: Well, yes. But
then to ne it reflects on your crack growh
assunption. You know, that if | have to make that
initiation assunption in order to get where | am

today and | don't like that history, why do |
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bel i eve your future is ny problem

MR. RUDLAND: There's a couple of things
about that. | mean, the sizes of the cracks in the
smal | er di ameter pipes are suggesting that there
were multiple initiations that had occurred and in
| engt hs which could explain why the constant depth.
That you seemto think about the same depth. But
you had several flaws that were growi ng all about
the sane rate and they link up and you end up with a
| ong senm -deep flaw. You know, and whet her or not
you had one initiator on the circunference or
whet her you had four or five initiator on the
circunference if they' re growi ng about the sane
rate, then you'll end up with several length flaws
with all about the same depth.

ACTI NG CHAIR SHACK: Well, | was going
to come up with that issue when, you know, you cane
up with the conclusion that they' re grow ng faster
in the length direction than we're predicting. And
that was sort of question: |[Is how do you know we're
not linking up a bunch of little cracks.

MR. RUDLAND: Ch. Well, you don't.
nean that's --

ACTI NG CHAIR SHACK: Well, but you're

maki ng the statenent that they' re growi ng faster
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t han we think

MR. RUDLAND: |f you take one crack and
base it cracks nechanics --

ACTI NG CHAI R SHACK: Ri ght.

MR. RUDLAND: -- they seemto be grow ng
faster than that.

MR. CSONTCS: Here is our relief and
safety nozzle assunptions. So we will show the
relief and safety nozzle results separately. But the
assunptions are the sanme for both anal yses.

And what we did here is the | oading
conditions are the sane. Wll, the |oading are the
same except that they're different |oads because of
different pipes, But the weld residual stress
eval uated for this set of analysis was that, again,
the no weld residual stress case. And then we had
the ASME wel d residual stress case based on the
30ksi and 40ksi yield of the weld netal.

The 30ksi, correct ne if |I'm wong,

Dave, but 30ksi is what is used for the Alloy 600
yield strength data, and we'll show that sonme of the
word that Dave and fol ks down at Batelle and EMC,
have showed the weld nmetal, through experinenta
results, that the weld nmetal actually has a little

hi gher yield strength of that at 40ksi.

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

26

So we eval uated the 30ksi case where the
ASME wel d residual stress was nornalized to that
yield stress. And the 30ksi yield stress and then
the 40ksi. And you'll see the three cases here as
wel | .

Slide 14 is derived fromthe ASME
Section X1 and it's the weld residual stress for the
30ksi and then the 40ksi .

Dave, is there anything nore you want to
say about this?

MR. RUDLAND: The way this was devel oped
was the experinmental data was derived from | GSCC
cracking in the ASME code and from heat effect zoned
cracks. And so the experinental data that was there
was fit to a function or a multi-Ilinear type of
function that was nornalized by the yield strength
material at the time. So that's where this 30ksi
bit cane from

| knew from sonme past experinental data
that we generated in sone of the NRC prograns that
the actual yield strength of Alloy 182 at operating
tenperature of a stress was nore |ike about 55/ 54ksi
at operating tenperatures. And so since | had a
little problemwith the stress data a little bit

| ower than that, | scaled this ASME rel ati onship up
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to have an ID axial stress of equal to the yield
strength of the material since we had no residual
stress calculations for this size pipe. So that's
where the cal cul ati ons came from

So the 40ksi basically is scaled up to
the ID axial stress is equal to the yield strength
of the way to -- at operating assunptions.

MR. CSONTCS: Ckay. And --

ACTI NG CHAI R SHACK: Just to nake one
remar k about that. You know one thing about that
ASME stress is, you know, if you |look at the data
that it cane fromif you actually conpute the Ks for
each of those individual cases rather than sort of
eyeballing a fit to that cloud of data, you know you
find that this gives you fairly conservative K for
crack growmh. And that's great for a disposition
curve. You know, you're driving the crack through
the wall faster, and in many cases that's what you
want; a conservative estimate of when this thing is
going to leak. It may well not be conservative from
a | eak before break point of view where you want to
retard that through-wall gromh a little bit and | et
t hat sucker grow around the circunference.

And so you've got a curve that was

deliberately set up to be conservative to predict
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| eakage, and it may not be conservative. You know,
there's certainly a question in using it when the
real question in mnd is |eak before break.

MR. CSONTOS: It won't effect a relief.
You' |l see what | nean. The relief will show no
time. So we'll go into that.

For relief nozzle, this is the --

ACTI NG CHAIR SHACK: I'msort of | ooking
to the nost sophisticated anal ysis com ng up.

MR. CSONTCS: Yes. Ckay.

As you know - -

MR. RUDLAND: Can | nmake a comment about
that, Bill. Your comments are very well taken. And
if you go back and actually | ook at the repair
history on this relief nozzle, you know I'm sure
that the estimate that we made is very poor for
residual stress. Because it was extensively
repaired both on the ID after the post weld heat
treat as well as on the stainless steel safe end was
also -- was built it. So there's a |lot of stuff
going on there. And so , you know, your point's
wel | taken.

MR. CSONTOS: Yes. And we didn't |earn
of that until weeks after we did this analysis.

ACTI NG CHAI R SHACK: And |I'm not sure
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what you woul d have done with it if you had known it
ahead of tine.

MR. CSONTCS: Yes, | was going to say.

So we had one circunferential flaw from
the UT indications, and that was 7.7" 26 percent
t hrough-wall with a 21 to 1 ratio, c/a ratio.

These are the dinmensions. And, again,
extensive repair history. This is all we knew at the
time when we did the evaluation. And the |ast
vol unetric exam nati on was back in 2000.

So here are the results. Sane kinds of
the green, yellow, red col or coded case. Yellow,
again, is six nonths or |ess between the tine to
| eakage and rupture. And red is where we have no
mar gi n.

So what we have here is the results show
that the | eakage was predicted to occur between 1.9
and 2.6 years. The higher nunmber -- well, "Il just
with that. You have sone of the results and we can
go into that nore if you want to. But for this case
the 10 out of 12 cases indicate that the | eakage and
rupture occurred simultaneously. And initially we
had said 8 out of 12. | think Ted cane in and
described 8 out of 12 in the previous neeting. The

two ot her cases that we have that showed t hat
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| eakage rupture occurred sinultaneously is because
the surface cracks stability wasn't there.

We did two calculations. One is the
t hrough-wal | crack stability and the surface crack
stability. The surface crack stability indicated
two additional cases where before it ever went
t hrough-wal |, it would have ruptured. That the
surface crack woul d have been critical. And so
that's why you have here, we have the 40ksi, 30ksi
wel | residual stress cases and the no weld residual
wel d cases. And, again, 10 out of 12 showed no tine
bet ween | eakage and rupture.

W knew that the idealized through-wall
crack evaluation where we said that the ID -- yes.
It's there, yes.

W initially assuned that the idealized
t hrough-wall crack with the OD length equal to the
| D surface crack length projected radially to the
outside surface. And we knew that was a fairly
conservative analysis where we took, basically, this
line and projected out and said that's our through-
wal | crack line. W knew that was conservative. W
went back and said let's do sonething a little |ess
conservative to try to do a sensitive analysis to

see what results would occur.
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W went and did this what we called the
equi val ent through-wall crack size, which is we took
the area here and we reduced the length of the
t hrough-wal | crack down to what these black |ines
are. Okay? So that gave a little bit nore margin
t hat we thought between | eakage and rupture it was
nore realistic and we thought it would be a better
estinmate to do these cal cul ati ons.

W didn't do that for the surge |ines
because we had plenty of margin for the surge |ine.
But for the relief and safety line, we went ahead
and did this analysis. And this was after the
initial results that we'd had.

And in this case it still showed that 10
out of 12 cases except for the no | ow residual
stress case and the K driven crack growth nodel s
showed that we'd have no tine between | eakage and
rupture. So the results did not change by change of
this paraneter.

W went to the safety nozzle now. And
for the safety nozzle you know that there is one
circunferential flaw. W treated it as a flaw. And
it was 2.5" long, 23 percent through-wall with an 8
to 1 aspect ratio. This is the weld dinensions.

Again, at that tinme we did not know anyt hi ng about
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the weld repair history. And, again, the volunetric
exam nation was back in 2000, pre PDI

For this case slide 20 the results show t hat
we have | eakage predicted to occur in 2.6 to 8 years
after the Cctober discovery. And in this case the
sane col or coded cases, K driven, c/a, norma
faulted conditions and the three different weld
residual states. W have 8 out of 12 cases that
show no tine between | eakage and rupture.

For the case of the Kdriven with the
30ksi weld residual stresses, we have a coupl e of
nont hs bet ween | eakage and rupture. In the no
residual stress case we had plenty of tine.

That was for the idealized crack
t hrough-wal | crack size. W then went ahead and did
t he equi val ent through-wall crack analysis for this
case. And in this case we found that we did have
margin. And we had a margin for a couple of nonths
and in the case of the no residual stress case, to
five years. So this is where we were on the border
there of | eakage and rupture, rupture occurring
si mul t aneously. And by changing this paranmeter we
showed that there is sone tinme between | eakage and
rupture.

The | eak rate anal yses. W were asked
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by NRR to determ ne how nmuch | eakage there woul d be
t hat woul d cone through these through-wall cracks.
And so what we'll be presenting here is the | eakage
anal yses that was for the through-wall crack, the
equi val ent through-wall crack size. The secondary
anal yses to the safety and relief |ine.

W eval uated the equival ent through-wall
crack size as it went through. W did not account
for the tine period between the pinhole to that
t hrough-wal | crack size. W just said that would be
the crack size after sonme period of tinme. And
that's what our calculation is showing for the
t hrough-wal | crack | eakage.

And we used this NRC validated SQU RT
code. Part of it is in our new PROLOCO code.

And t he assunptions are, again, idealize
all the way through-wall, but it's an equival ent
t hrough-wal | crack. And we have a PWSCC crack
nor phol ogy paraneter for the COD for in that SQU RT
code. And it's calculated to GE-EPRI

And here we eval uated for the super
subcool ed liquid and the 100 percent steam case, and
you'll see where we used that.

And we did not evaluate the restraint of

pressure induced bending. W can talk about this
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later. But we calculated | eak size as a function of
crack size, the greatest function of crack size.

Slide 23. W broke the | eakage results
down by the different size of nozzles, the surge,
rel ease and safety. And the surge nozzl e assuned
t he subcooled water. W have an 8.1" |eakage
t hrough-wal | crack size, equival ent through-wall
crack size and that presented us, we calculated 3.1
gal l ons per m nute. And you can through and eval uate
and see the different cases. The residual stress
case showed the smal |l est amount of | eakage.

The relief Iine, the difference between
here and the surge line is that the relief line
assumed 100 percent steam and in here we have
rupture occurring. W don't have any | eakage
what soever except for the no weld residual stress
case.

And the safety |line we do have | eakage
and we have quite a bit of |eakage with the weld
resi dual stress case, but not in the no residual
stress case.

These curves were for this | eakage, the
|l eak rates are fairly steep. And so very smal
changes in crack size give you a |arge change. So,

you know, when you see these cracks grow you do get
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a |l ot of |eakage occurring, as fromthis point.

MR SULLIVAN: What was in the
cal cul ati on?

MR CSONTOS: Well, we did not calculate
that, no. But we have the graphs, and if you want
to |l ook at them we have them | don't think we
added them . That is a section that we nay add to
the report. W are thinking about adding that
section to the report to show sone of these graphs.

ACTI NG CHAI R SHACK: O course, now
again, in a |leak before break analysis | always want
a | ower bound to |leak rate?

MR CSONTCS: Yes. And that's where--

ACTI NG CHAI R SHACK: And that gets

tricky.

MR. CSONTCS: Yes. Wll, actually Dave
can fill you in on sone of the assunptions that we
will need to evaluate. Because in the past this

SQUI RT code was used for another LOCA program And
t hat conservative there was over predicting.

ACTI NG CHAI R SHACK: Right.

MR CSONTCS: In this case we need to be
careful with under predicting or over predicting the
real rates. And so we need to go back and eval uate

some of those assunptions that we consider to be--
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ACTI NG CHAI R SHACK: Conservati ve.

MR. CSONTOS: -- conservative. Nowit's
not conservative. So, we'll go into that in the next
sl i de.

So, slide 24. The sumary of our work.
W' ve broken it down by the nozzle types, again.

Leakage was predicted to occur 1 to 2.2
years after October of '06. And all cases showed six
nont hs bet ween | eakage and rupture.

In the case for the relief line, well we
have 1.9 to 2.6 years; that's between Cctober of '06
to | eakage.

Twenty out of 24 cases | eakage rupture
occurring sinultaneously. And in that case the
surface cracks were unstable before they went
t hr ough-wal | .

Saf ety nozzle, 8 out of 24 predicted
| eak and rupture occurring at the sane with the
| eakage predicted to occur between 2.6 to 8 years,
dependi ng upon whi ch residual stress case you
eval uat ed.

Slide 25 is the | eak rate summary. And
here we broke down, again, the leak rates .2 to 3.1
gpm for the surge nozzl e dependi ng on crack size and

wel d residual stress and the idealized through-wall
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crack equival ent si ze.

For the relief Iine we had 2.3 gpm for
the no residual stress case only. The remai nder of
them the cases predicted rupture and a break and
not | eakage.

Saf ety nozzl e showed anywhere between .3
and 10.4 gpm And this is where if you want to talk
about sone of those nonconservatisns that we are
| ooking into, there are these three. And the first
one is probably the nore inportant one.

It's a pressure induced bending for |ong
cracks. And, Dave, do you want to say anything just
qui ck about it?

MR. RUDLAND: Yes. It's that we did sone
work in a programa few years back that restraint in
t he pi pi ng system can reduce the COD, and thus the
| eak rate. And so that probably needs to be taken
into account.

The anal yses that we do for cal cul ating
COD are based on free rotation of the ends. So if
the piping systemis stiff enough or restrained
enough, those CODs will be Iimted and that reduce
the | eak rate.

MR CSONTOS: And it could reduce it

significantly. Could.
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ACTI NG CHAI R SHACK: What is this piping

syst enf? | nmean the surge lines are kind of a | ong
flexible thing. That would seemrel atively open.
What about the other |ines?

MR. RUDLAND: The crack in the nozzle,
you know, you're pretty tight on one end, right?
Because you' re up agai nst the pressurizer.

ACTI NG CHAI R SHACK:  Yes.

MR. RUDLAND: And the other end is
relatively free or rmuch nore flexible.

Again, | don't know how t he hangers were
set up in there, so | don't know exactly what the
restraint is.

ACTI NG CHAI R SHACK:  Yes.

MR. CSONTCS: So it is an assunption
that we need to evaluate in the next case. And the
same thing with the weld residual stress and al so
t he noni deal i zed t hrough-wall crack. Those two are

secondary of inportance to revaluated than the first

one.
| think it's to you, David.
MR, SULLIVAN: Okay. And with that, |
would Iike to just go over a few points and we'll be

ready to turn the table over to industry.

What |1've tried to do just for talking
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purposes is indicate that with respect to this issue
of pressurizer nozzle welds, the PARs fall in four
different categories. There are a nunber of plants,
| think that turns out to be about 19, that don't
have Al l oy 82/182 pressurizer nozzle welds. Four of
those 19 are new pressurizers that have been
replaced in recent years.

And then there are a nunber of plants
t hat have already inspected or mtigated up unti
this point. Because these inspections and
mtigations began sonewhere in |ate 2005 tinme frane
and continued in and through 2006.

And then there are plants that planned
to inspect or mtigate in 2007 outages. At |east one
of themis going on right now.

ACTI NG CHAIR SHACK: | nean, we should
get a big burst of data this spring, right?

MR, SULLIVAN: Not really.

ACTI NG CHAIR SHACK: Not really?

MR SULLI VAN:  No. Because npst of the
plants really can't do these inspections. They're
going straight to the weld overlay mtigations for
two reasons. One is it's a good fix. And the other
is it makes the new configuration inspectable.

Wl f Creek was the anomaly. | nmean
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maybe | shoul dn't say anonmaly because, you know,
that mght sound like |I'm maki ng a joke here. But
Wl f Creek was the exception. There aren't that
many plants that can actually do the inspections.

And there is a survey that was perforned
by EPRI that Gary nay have sent you, |'mnot sure. |
think he did. And you can go through that and pretty
much where it says they're going to do a
prem tigation inspection, my understanding is
they're the plants that actually can do it. And
there aren't very many of them Really not going to
get information.

ACTI NG CHAI R SHACK:  Shoot.

MR SULLIVAN: Yes. It's too bad, but
that's the case.

And then there are plants that are going
to inspect inthe fall. And then there are also a
nunber of plants remaining with respect to this
i ssue, this issue being pressurizer nozzle welds,
t hat have their outages planned for 2008. Now
fortunately they're all in the spring, none of them
are in the fall.

ACTI NG CHAIR SHACK: As | recalled the
conversation last time, it was like 9 through Apri

and there was one outlier in June?
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MR. SULLIVAN: There were a coupl e of
outliers | think in the fall, but they've been noved
for a couple of different reasons. Wat one plant
deci ded to nove their outage because it conbi ned
nicely with addressing this issue and their desire
to shift the plant from 18 nonth cycle to two year

cycle. Sonething to do with, you know, using up the

fuel .

ACTI NG CHAI R SHACK: So our current
understanding is the last one will be sonething like
June 2008?

MR. SULLI VAN: Sonething |ike June 2008.
That's my understanding. But | need to flush that
out alittle bit.

Because of the concerns that we've had
on this issue and the conclusions that we tal ked
about at the end of the neeting on February 2nd and
| opened with at this nmeeting, we worked with
i ndustry to get agreenents to nove all these
i nspections into 2007. And there's kind of a caveat
to that. And that caveat is at the bottom of page
27. And it may be spelled out a little bit nore
fully on the next page on page 28.

And that caveat is that if industry's

advances anal yses that they're going to tal k about a
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little bit today | think, | don't think they're
going to go into real deep discussion; if those
anal yses provi de reasonabl e assurance to NRC staff
that PWSCC in these kinds of welds will remain
stable and not lead to rupture w thout significant
time fromthe onset of detectable | eakage, then
those plants with the 2008 outages will not have to
shutdown in 2007. And these plants, these nine
pl ants, have all made comm tnents in comitnment
letters that they shut down in 2007 pendi ng these
anal yses.

| think that Gary al so provided you
copi es of those conmtnent |etters.

So the next slide, 29, just indicates
t hat we have agreenents through commtnent letters
and we're in the process of issuing confirmatory
action letters. And they'll be going out, we
believe, starting next week. That's our process for
handling this particular issues and those nore
aggressive industry actions that NRC staff were
| ooki ng for.

So, at this point I'mdone with ny
presentation. |If you have any questions, |'Il be
glad to answer them O herwise, it's back to you,

Bill.
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ACTI NG CHAI R SHACK: On your slide 28,

you know, as | read this it sounds as though you
want themto denonstrate that you' re going to have

| eak before break in these geonetries. But what you
really want is does six nmonths nake a difference?
You know, | don't think these are good candi dates
for | eak before break. And whatever their finite

el enent anal yses shows in the |long termone woul dn't
accept these as candidates for a | eak before break
kind of thing. But what's it really going to take
give themsix nonths? O is that's a discussion
you' re working on?

MR. SULLIVAN: Yes, we're going to have
to work that out. As you may have noticed in the
letter that we sent yesterday, we've indicated that
we don't expect this type of work to be able to
provi de the sane sort of pedigree that we would
expect for licensing actions or rulenmaking. W're
not | ooking for absolute assurance. W're trying to
get an increased |evel of assurance conmensurate
with the tine we're tal king about. And we're going
to have work out what the acceptance criteria are
and so forth as we see this go on. It's going to be
a very, very conplicated project.

Even despite the areas that we've
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pointed out in that letter that we want to work on,
there's still going to be a nunber of sinplifying
assunptions that industry is going to have to use.
So, it's kind of a work in progress in that sense.

ACTI NG CHAIR SHACK: Well, we're a
little bit ahead of schedul e.

MEMBER POAERS: Well, there's sonething
| don't quite understand. Suppose you inspect these
plants in 2007 and find things? Wat inplication
does that?

MR. SULLIVAN. Well, there aren't very
many that are going to be inspected. But when you
say "find things," Dr. Powers, you mean find bad
stuff Iike WIf Creek

MEMBER PONERS:  Yes.

MR SULLIVAN: W could have to revisit
t he whol e issue.

MEMBER POAERS: (Okay. So cal cul ations
asi de, | mean you say things change dependi ng on
these calculations. |If you find things and the
cal cul ations are out?

MR SULLIVAN:  Well, if we find results
that are not as severe as WIf Creek in those few
plants that are going to inspect, | think then we'd

say well that's nore like the kind of results 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

45

we woul d have expect ed.

If we find indications that are as bad
as WIf Creek or worse, we nay have to revisit this
whol e i ssue and consider in the context of the
anal yses that are bei ng done.

ACTI NG CHAIR SHACK: Is every inspection
associated with a mtigation action? | nean the
guy's going to inspect and then he's going to
mtigate anyway no matter what he finds?

MR SULLIVAN: | don't think so. | think
there's at |east one plant, nmaybe industry could
answer this, that's planning to inspect in either
the spring or the fall and that plant is not
planning to mtigate. And that's a risk that they're
t aki ng because if they find inspections, then
they're going to have to get a crew in to address
the problemw th an overl ay.

MR, HARRI NGTON:

There are a limted nunber of the
pl ant s.

Craig Harrington with EPRI

There are a |imted nunber of plants,
and it's a handful, that do plan or have conpl eted
i nspections and have no near termplans to do

mtigation. They nmay have plans three, four outages
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fromnow or sonmething like that. But not any
i medi ate plans to do mtigation. But it's a very
smal | nunber .

ACTI NG CHAIR SHACK: Yes, but it's
greater than one?

MR. HARRI NGTON: Sonething |ike two or
t hree.

ACTI NG CHAIR SHACK: Let's just go on
with the industry presentation, if that's okay.

Five minutes. Don't run away.

(Whereupon, at 1:54 p.m a recess until
2:01 p.m)

MR. REILLY: Good afternoon. M/ nane is
JimReilly. | wanted to thank everybody for the
opportunity to brief you fromwhat industry
activities we have going on with respect to this
situation and indications at Wl f Creek.

What we'd |ike to do today is nake sure
everybody has the same background on how we got here
and what activities we're going to be taking on in
the tinme come. So we've broken up our presentation
as follows. On the slide you can see.

| want to talk to you a little bit about
the materials initiative. Some of you may have

heard of this, but it's an inportant aspect of what
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we're doing in the industry, have been doi ng and
will continue to do over the short term

A background on what the MRP is and what
they' re doing. Some background on the MRP-139,
which is a guideline docunent that was being
followed at the time these inspection results cane
in. W wanted to kind of reenforce the work that
went into the devel opnent of that guideline.

And then go fromthere to what was found
at Wlf Creek, what the industry's response to the
findings at Wl f Creek has been and what we intend
to do going forward. And at this point we'll be
tal ki ng nore about an anal yses that we're
devel oping. And as Ted indicated, at this point
we're at the very front end and we'll be, nore or
| ess, outlining where we're going on this. W' re not
going to be talking results or nmuch detail on the
anal ysi s.

So Dana Covill will be |eading us
t hrough nost of the presentation.

Dana, if you want to take this from
here.

MR COVILL: Yes. |I'mDana Covill from
Progress Energy. | was the LO- 600 I TG chai rnman and

i ntegrated pass group. And |eader of the
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devel opnent of MRP-139, just for background.

| "' m not presenting anything new when it
comes to 139 as far as the staff is concerned.
Everything we're going to discussed as a background
os what we've been discussing over the past four
years. And then I'Il get into what the future work
that we're doing.

For background, the industry's materials
initiative was forned, the comm tnment of the chief
nucl ear officer |evel that we needed nore structure
as an industry to respond to naterials issues. This
conmbi ned several prograns and provi de a consi stent
process as an industry prioritization, funding, et
cetera.

| T was approved unani nously by the CNGCs
back in 2003. One of the nost inportant el enents of
it contains our guidelines that we can issue as
mandatory as a mnust inplenent needed categories in
the initiative and it should inplenent; good
practices review may inplenent.

We did include a structure and devi ation
process to where we need, you know, a plant or a
conpany needs to deviate fromthe gui dance, which is
simlar in concept to the 50.55a relief requesting

it or alternative process.
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MR. REILLY: May | add sonething there?

MR, COVI LL: Sure.

MR. REILLY: This is JimReilly again.

Just want to nmake one point on the
initiative. | think it's pretty inportant. You noted
inthe first bullet that it is a conmtnent at the
CNO level. First of all, it's an internal
commtment within the industry, but it's a very
i mportant commtnent. And basically the docunents
that arise fromthe materials initiative or any of
our initiatives are expected to be followed by the
various |icensees. And Dana outlined here this
different |levels of requirenent within these
i ndustry docunents ranging from mandat ory needed and
good practice. Anything that appears in one of
t hese gui delines as mandatory or needed has to be
followed by all the licenses to which the guideline
is applicable. In this case it's the PARs. O they
have to go through a pretty strict process for
justifying deviation fromthem As Dana pointed out,
there's parallels there with respect to 50.55. But
t hose devi ation requests are subject to review by
third parties and depending on the |evel of
devi ati on and approval by the executive officers.

Because basically at that point if you' re deviating
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from what has been a CNO comm tnent, you're
basically changing that CNO s commitnment. So these
are taken very seriously.

MRP- 139 was i ssued as a nandatory
docunent or parts of it, the inspection parts of it
under the industry's initiative.

So thank you.

MR COVILL: The next slide 5, these are
the industry prograns that are covered by the
initiative. And you can see PANR MRP is part of it.

The next slide a little bit going
backwards in tine. The MRP was fornmed in 1999
primarily based on the success of the steam
generat or managenent program and the PWR vessels
i nternal program

One of the big kickers was the strong
executive oversight and involvenent. As an industry
on the PWR side we had not really engaged.

W' re focusing on the primary cool ant
system |ess steam generators, of course.

Devel oping the tools to nanage agi ng and
degr adat i on.

And sone of the itens working on: Alloy
600, thernmal fatigue, working forward to reactor

i nternal s degradati on and i nspection gui dance for
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that especially covering |icense renewal termnms and
reactor pressure vessel integrity, the PTS
rul emaking that's working its way through

The MRP-139, this was issued in August
of 2005 and it provides mandat ory gui dance for
i nspection of these butt welds.

W devel oped it using a structured
approach. The safety assessnment, both determnistic
and probabilistic. W assessed nargi ns between the
onset of | eakage and «critical crack size.

MEMBER POAERS: Just a qui bble. The
safety assessnments in 113.

MR COVILL: I'msorry?

MEMBER POAERS: The probabilistic and
determ nistic safety assessnent is in 1137

MR COVILL: Oh, that's the roll up
The individual reports went into that. So we had
determnistic reports. You can see that on the next
slide. The determnistic reports for both the Areva
and Westinghouse, CE units did one. And then we did
a probabilistic assessnment rolling inputs from al
three along with several others. So MRP-113 is the
summary safety assessnent report for all the work we
did before. The safety assessnent, is the MRP-113

but it builds on the work that was done previously.
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MEMBER POWNERS: Just that | started

| ooking in 138 for the determnistic anal yses and
probabal i stic analyses and | didn't find it.

MR COVILL: Ch. And that would be
correct.

And the other thing that we did consider
this was the previous industry and regul atory
gui dance along lines of steam generators and, quite
honestly, Ceneric Letter 88-01 for the BWRs for
stai nl ess steel pipe cracking and operating
experi ence.

The revi ew and approval process was
extensive and challenging, | have to say. But this
went through probably the nost rigorous and | ong
review of any inspection values |'ve been invol ved
with. So there was plenty of challenges, |ots of
guestions fromall |evels of the organization,

i ncl udi ng the CNGs.

The bottomline was at the end it was
unani nous approval by the MRP Executive Conmittee.

The next page is 8. This shows all the
work we've done. And, again, |I'mgoing to go
through all the details of each report. But this
spanned probably four or five years and a | ot of

good work was done, a |ot of thorough work. NMRP-139
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was not devel oped on the back of an envel ope. It
shows a | ot of thought was put into it.

The determ nistic anal yses that we did
to support MRP-139.

There's a safety significance of flaws
in the 82/182. The anal yses was devel oped to
determne the critical flaw size rebounding, taking
representative nozzles, |oads fromeach fleet.
Calculate a tinme to through-wall |eak, tinme between
1 gpmand 10 gpmand failure. Leak rate is a
function of flaw size and margi n between | eak and
failure.

Now, we don't say |eak before break here
because we wanted to separate regulatory |eak before
break fromthis particular. Because, |ike you said,
you know nost of these lines just wouldn't qualify
for | eak before break under general design criteria
4 in the SRP gui dance.

The results showed us axial cracks
limted to length of the welds, critical |ength of
axial flaws is greater than the length of the weld
and the safe end is applicable. So there were
several plants |like CE and another plants having
Al'l oy 600 safe ends, but they're fairly short. In no

case the axial crack, critical crack size -- it was
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| onger than the conbined |l ength of the weld and the
safe factor.

Even though we expected axial cracks, we
did analyze for circunferential because we had seen
one in the field, and that was VC Sumer.

Large critical arc length for through-
wal | circunferential flaws, fairly simlar to the
CRD and nozzle work on the heads.

More than 2 years from1l gpmleak to
critical length for nost |locations. And we used 1
gpm as our so called detection limt in that that is
al so our tech spec shutdown limt for PWRs. W see
1 gpmand identified | eakage, we're in shutdown
node.

And the last bullet for all but one
smal | dianmeter |location, this was true. And these
were the small nozzles on top B&Wunits. And agai n,
that was primarily as we've di scussed before it an
established node. Use a small dianeter very thick
wal | ed nozzles. No surprise.

Some result sanpling for |arge bore
piping. Primary | oop nozzle welds, they have as
expected, large nargins for |eakage to rupture.

Pressurize nozzle time was | ess than 10

year ISl interval. That's ASME Section XI1.
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Smal | er bore piping, and this would
count the surge line, the KE drop |ines, shutdown
cooling lines in the CE units and the B&Wunits. In
some cases it was less than a 10 year interval

Again, determnistic results were really
as expected, and they're primarily based on pipe
di amet er and thi ckness.

On that work we started some
probabilistic analysis for several limting
| ocations in all three designs. Wat we did was we
wanted to address a probability a flaw could go
through the wall and result in core damage. This
was performed by Westinghouse using their risk-
informed I SI nodel s and approaches that have been
approved for risk-infornmed ISl inplenentation

What we wanted to do was quantify the
probability of | eakage fromcircunferential flaws.
Al so | ooked at the contribution of axial flaws, and
that wasn't significant, again as expected. You
know, we got | eakage but we did not get rupture.

Wanted to | ook at the change in core
darmage frequency and assess vari ous inspection
frequencies froma risk perspective. Now
frequenci es, again, the code requires once every 10

years, 100 percent every years outside of risk-
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informed I'SI. What would we do if we nade that once
every five years? Wat would the inpact on core
damage be? | think we went down to one year, if |
remenber right. And, again, we utilized

West i nghouse' s approved net hodol ogy for this

appr oach.

These are the key inputs. One of the
conservatismwe used is we assuned failure at the
initiation of a leak. Once it grew through-wall, we
assurmed a failure of rupture. That's a
conservatism did not account for any
circunferential growth of the flaw as it progressed
around t he pipe.

Probability of leak initiating is higher
than the probability for small medi um LOCA. And we
di d perform sone benchmarki ng.

Slide 14. The change of core damage
frequencies. W show the nunber there. And we
concluded that froma risk perspective the inpact of
butt weld stress corrosion danage on core danage is
i nsignificant.

Changes in inspection frequency and
detection capability. And here what we did was we
assumed 50 percent detection of 25 percent flawin

the initial analysis. W took that down to 50
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percent detection of a 10 percent through-wall flaw.
Nei t her of those in going fromno inspection at al
10 year 1SlI, 1 year ISI. And then once a year with
the inproved detection capability. Again, no

i nsignificant inpact on CDF

So purely froma risk perspective, the
10 year 1Sl intervals were considered to be
adequate. So for the nost part we concl uded
determnistically for the big stuff the code was
fine. Mst of the smaller dianeters the code was
fine. The smallest dianmeters that we anal yzed, which
were these nozzles on tope of the pressurizer, 10
years was probably too | ong.

From a risk perspective we concl uded no
impact. In spite of all that, we concluded we
needed to do sonething nore than what the code
currently requires.

So fromthe safety assessnent
st andpoi nt - -

ACTI NG CHAI R SHACK: Have you gone back
and | ooked at those anal yses on the basis of Wl f
Creek? That is, would your nodels predict that you
woul d get circunferential cracks in 7 out of 41
nozzl es? Wuld you predict the 155 degree crack?

MR COVILL: No.
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ACTI NG CHAIR SHACK: So they're
i nconsi stent with experience?

MR COVILL: Well, | would say they are
consi stent with experience on known cracks, yes.
Clearly fromthe limted nunber of destructive
anal yses that have been perforned, our anal yses and
concl usi ons are consistent. However, since we have
not pulled nmany sanples in the recent past, what we
say is we conservatively treat them as real cracks.

ACTI NG CHAI R SHACK: But treated as rea
cracks you still wouldn't predict thenf

MR. COVILL: | don't think we would, no.

ACTI NG CHAI R SHACK:  No.

MR. COVILL: | don't see anything in our
previ ous anal yses that we should see nore
circunferential cracks than we see axis, except with
the various finite anal yses we have done we have
shown, as discussed earlier, that in sone cases
dependi ng upon the type of repair done you will get
sorme | ocal areas where the hoop stress is | ess than
the axial stress or axial stress occurred in hoop
stress. And we experienced, we have confirned
physically the one flaw in VC Sumtmmer. That was in
the butter cladding, so to speak, that term nated

once the -- steel nozzle.
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Qur concl usi ons were we expect axials,
never say never in this business, so we're going to
anal yze for circunferentials, quite honestly, which
is why we spent nost of our tinme |ooking at
circunferential flaws in terns of inpact and what
happens.

The anal yses we perfornmed three years
ago 360 degree part-depth circ flaws are unlikely.
Through-wall flaws will leak 1 gpmat |ess than the
critical size except for one small dianeter nozzle,
and not inconsistent with what we expected.

Part of the other work showed that
t hrough-wal | flaws and repaired welds are limted to
about the repair length. Again, based on the
anal ysis that we did.

Al these welds greater than 4" are
i nspected for Section X1. W are also |ooking at
t hese. W have perforned visual inspections for
| eakage and boric acid corrosion inpacts.

One of the mandatory itenms we issued a
few years, mandatory needed, was put on a visual
i nspection of all Alloy 600 conmponents, including
82/ 182.

MEMBER POAERS: AT what frequency?

MR COVILL: This is a one tine. As we
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wer e devel oping all this guidance, we had no

gui dance at all out there, we issued a |letter saying
okay within the next two outages at |east do a 100
percent visual inspection. And that is due this
year, | believe.

So in terns of the code, Bill, right now
its visual inspection for |eakage in accordance with
the code, which is not bare netal and | ook at the
i nsul ation. Now when you're doi ng NDE on greater
than 1" nomi nal pipe size, you re doing PT, primary
penetrant testing, you have to do a visual for that,
too, obviously if you're looking at it. And then we
do the volunetrics for sizes greater 4" per the
code.

PRR, based on comments received on MRP-
139 fromthe NRC, we are eval uati ng expandi ng t hat
i nspection, volunetric inspection requirenment to
some pipe sizes |ess than some conponent that are
| ess the 4" nom nal pipe size. And we shoul d be
i ssui ng gui dance sonetinme this year.

| s that safe, Craig?

MR. HARRI NGTON: Yes. |F we can ever
get past Wl f Creek.

MR. COVILL: Yes. And the NRC gave us

several comments that we've worked on over the | ast
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year or so that were pretty close to resolving the
comments, | believe.

On safety assessnments perspective, a
very numnber of |eaks are 4, having VC Summer in a
hot leg -- 2 in a pressurizer simlar to the WIf
Creek on top, Palisades pressurizer but that was
Al l oy 600 base netal and test reactor also had a
leak in the Alloy 600 base netal. That was the only
four we were aware of.

Probabi li stic anal ysis shows the inpact
of butt weld stress corrosi on danage on core danage.
Frequency is insignificant. And the potential for
significant boric acid corrosion is considered | ow,
primarily as a result of the prograns that we have
initiated after Davis-Besse or strength, let's put
it that way.

So when we devel oped MRP-139, which are
t he inspection guidelines, we wanted to manage
potenti al degradation well in advance of any
structural integrity problem And we wanted to
mnimze the potential for |eaks.

Unlike the IGSCC in the boilers, PWCC
in the PWRs has been slower to initiate. The
di sadvantage we have with the boilers, at least in

the stainless steel side, is we had a preferenti al
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path. The head effect, sensitized heat effect.

The other thing we wanted to do was we
want ed accel erate getting that first exam nation of
dissimlar metal butt welds using Section X1
Appendi x A qualified processes and techni ques. W
prioritized it in order of tenperature so it would
be pressurize hot leg and cold leg. And we
establ i shed aggressive inplenmentation schedules to
get these first exanms done using Appendi x A
pr ocedur es.

| mpl ement ati on del ays woul d be addressed
to the Materials Initiative process, deviation
process that we discussed earlier and simlar 50.55a
relief request and alternative in Section X1. These
woul d be documented in the site correction action
progranms and executive approval for mandatory itens
requi res an independent expert review outside of the
utility.

And the deviation sent to the MRP for
peer awareness. |f | remenber right, the CNGCs woul d
al so review these once a year.

MR REILLY: Well, up through a
reporting process. Yes. Al the different |Ps
review the deviations that cone in just froma

general adequacy standpoint. It's not an approval.
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It's a review froma nunber of perspective. Does
t he deviation seemto nmake sense fromthe
perspective of those that created guidelines? Does
t he deviation say anything to us in the way of our
gui del i ne adequacy? |If we get a deviations that
appear to indicate that people can't follow these
gui del i nes, nmaybe the guideline needs change. W
need to conmuni cate the results of deviations. And
that kind of review of what cones up gets passed
back through the executive |evels by ways of a
report that just help people assess are people
foll owi ng our guidelines, are our guidelines
appropriate, do we need to be changi ng anyt hi ng. And
that's reported annually as | indicated.

MR COVILL: Slide 18 is the
i npl enentation schedule. On the first sub-bullet is
the end of '07, inspect all welds associated with
the pressurizer and exposed to those tenperatures.

And then it progresses through snaller
di aneter hot leg, larger dianmeter hot |eg and
finally all cold |eg.

ACTI NG CHAI R SHACK: W' ve al ready
deci ded you're missing that mlestone, right?

MR COVILL: Yes. Wth deviations

consistent with Section X1.
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ACTI NG CHAIR SHACK:  So it's June 31,

' 08?

MR COVI LL: Yes.

ACTI NG CHAIR SHACK: O 30, however many
days there are in June.

MR. COVILL: | heard that very
di scussi on this norning.

Anot her key one for us in trying to get
ahead of this problem the |ast one we expect
everybody to know what their butt weld
configurations are so they knowif they're
i nspectable or not or if we need nore nock-ups for
the PDI program The NDE center is getting al
these results and then the steering will get
t oget her or has gotten together to see if we need
any nore nock-ups in order to qualify the UT
processes and procedures.

MEMBER PONERS: How does the PDI process
nock-up a stress corrosion cracks in one of these

geonetries?

MR. COVILL: | amnot the one to answer
that. | don't have the true answer. | know that they
grow them and theminplant themusing -- pressure.

ACTI NG CHAIR SHACK: By H P

MR. COVILL: The challenge there was in
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the early days you could see the interface.

ACTI NG CHAIR SHACK: Coul d see the H P
yes.

MR. COVILL: So, you know, they had to
revise that process. But fundanentally they're |ab
gr own.

Unli ke BWRs where we had plenty of
sanples to cut out with real cracks in them plant
cracks we don't have that for PWR butt welds. Sane
thing for steam generator tubes. W got a bezillion
sanpl es of those. Unfortunately in the butt weld
where we just don't have any.

This is a summary of the WIf Creek
pressuri zer weld indications. These were done in the
fall of '06. These exam nations were being
performed for MRP-139 requirenents. Part of the
process, part of 139 says if you can denonstrate by
i nspection that you have no PARCC in your welds
before you put the overlay on, then the reinspection
requirenents are different than if you were putting
an overlay on a cracked weld. And as discussed as
the staff said earlier, this is one of the handful
of plants that has an i nspectabl e configuration.
When we say inspectable with code and MRP-139

require a specific volume on the ID, about one-third
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through-wall, it has to be inspected with the
ultrasoni ¢ exam nation. You have to lay it out, do
all your angles. Because the configuration of a | ot
of welds we just can't do that, get that inner one-
third coverage. Again, which is why nost people
just put the overlays on to make theminspectabl e,
because the overl ays inspection requirenents for the
overlay plus the 25 percent of the original pipe
wal | .

The next two slides are the pictures. |
don't know if you can see it on the handout, but the
i ndication on the safety relief nozzle is right
here. It |ooks sonewhere between al ong the
interface between the original butter and the butt
wel d.

Next one. Now the surge nozzle it's to
be right in the original butter.

MEMBER POVNERS: And this is this
guestion they were raising before, whether you're
growi ng along the dendrites, across dendrites
dependi ng on whet her you're grow ng through the weld
or though the butter. And everybody just ignores
t hat .

MR. COVILL: | don't think anybody can

predi ct which way the dendrites are in any weld, to

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

67

be honest with you. Especially a repaired weld,
especially repaired weld because then they've gone
all over the place. And a | ot of that depends on
whet her you're welding in a deep cavity, narrow
cavity. | know in the shop we used to do all sorts
of configurations for repaired welds.

This is why we're using the MRP-115 for
t he subsequent analysis. Al the analysis we're
doing lately, and that's the | atest expert panel
crack wel d nodel

Just a brief couple statenents on the
per formance denonstration initiative, PDI. This was
established back in the late '80s to qualify UT
procedures and personnel follow ng the requirenents
of Section XI, Appendix VIII, Supplenent 10.

This is required by 50.55a to inplenent
by Novenber 22, 2002.

So really in the PWR side of the
business for nost if not all of these welds, these
i nspections will be the we've seen in their
lifetine.

The chal | enge and the unfortunate part
about it is it doesn't allow us to conpare to
preservice inspection results. That woul d be

fabrication related flaws, netallurgical conditions,
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interface. North Ana had froma PSI |SlI standpoint a
coupl e of penetrations we pulled out that the NDE
peopl e called circunferential cracking indications.
W found parts of all in that area. |In fact, one of
them !l think we saw five welds; it was the original
butter, the original partial pin weld, repaired one,
cut it out, a third one and a repaired one. And you
wat ch the grain structure change all the way across.
But we have nothing to conpare to with ISl

The procedure we used on these wells was
qualified for detection and | ength sizing but not
for depth sizing. In other words, they nmet all the
requi renents of Appendix VIII.

One thing we're seeing on depth sizing,
we're not mssing by much, a mllimeter or two on
t he standard deviation, but we cannot call it
qualified if we mss it.

This is a table of the indications. |
know | can't read it on nmy copy, but this is the
information | believe staff had and used for their
anal ysi s.

The indications were assunmed to be PWSCC
attributable to PWSCC as cal |l ed by the NDE
personnel. And it did indicate some facets in

connection to the ID. And WIf Creek and the
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i ndustry there were no netal |l urgical specinens
obt ai ned.

These are observations on our part.

Mul tiple circunferential indications, no axial
conmponent is inconsistent with the stress date that
we cal cul ate, as we discussed earlier again. | wll
not call WIf Creek an anomaly. And like | said
earlier, you never say never.

It doesn't seemlikely that before the
five of these rapidly growi ng cracks woul d be about
the sane depth. W discussed that earlier. The key
to us was the different sizes and the different
environnments. And quite honestly, given all these
wel ds wor |l dwi de, we woul d expect a |lot nore | eaks if
we had a lot nore initiation associated with the
crack gromh rates that we're using. And these are
possi bl e expl anati ons, however we are assuning these
are PWSCC. W have no evi dence ot herw se.

What we' ve done since then, we prepared
a white paper on the inplications of the inspection
results with key safety assessnment assunptions,
field experience and a review of those findings. W
conplete the MRP inplenmentation survey. There were
a couple of public neetings with the NRC and staff.

The inplenmentation survey was -- |'11
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show you. You'll find that all the nunbers match
with respect to which plants are doi ng what and when
with respect these wel ds.

And, I'msorry, Craig, this slide was
accurate in the beginning of January. There have
been one or changes since then?

MR. HARRI NGTON: That's correct. That
was transmitted to the NRC. That was the result of
reviewi ng the survey. | spent sonme tine on the
phone with Tim Lupold of NRR trying to sort through
and agree on how we bend each special case in the
list of nozzles. And as of January 1st that was the
st at us.

The one plant that shows fall of '08 for
a baseline inspection and mtigation, they have
noved their outage into '07. So there's a few
adjustnments like that. But basically that's
reflective of the status of the plants.

The spring '08 plants it shows ten. That
nunber is now nine. One other plant noved into '07.

But generally that was accurate January
1st.

ACTI NG CHAI R SHACK: And the June pl ant
is still June?

MR. HARRI NGTON: | don't know. | think
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the last plant is probably April of '08.

ACTI NG CHAI R SHACK:  April.

MR. HARRINGTON: It's spring '08.
don't think there's anything going in in June. |
don't know of anybody in June. No.

MR COVILL: The conclusions that we
reached based on background of MRP-139, the
i nspections that were being done and the inpact of
VWl f Creek indications we have concl uded the
accel eration of the inplenentation schedule is not
necessary.

Froma risk viewoint, there's
essentially no difference between now and the spring
of "07. We will nonitor spring '07 and as Ted said,
we find sonme anomalies, sone weird things that
happened, deep flaws or | eaks, we may revise our
schedul e.

As Ted had noted earlier we have
committed to enhanced | eakage nonitoring as a
conpensatory measure until inspection/mtigation is
conpl et e.

That takes up to today. Any questions?

Ckay. We'll get into what we're doing
now or what we started doing, actually. I'msorry.

s going to the advance finite el enment analysis for
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refined crack grow h cal cul ati ons.

bj ective. Again, determne the margin
bet ween the onset of | eakage and rupture.

W want to provide reasonabl e assurance
that there is enough tine between the onset of
| eakage to support existing plans to inplenent the
first round of exam nations for pressurizer welds.

When we say "exam nations,” that means
exam nations of overlay wel ds because the existing
configuration is not inspectable. So this will be a
conbi nation of inspection and/or -- with inspection
after the overlay is put on.

So the analysis that we're doing,
there's sone conservatismw th respect to the sem -
el li pse crack shape assunption that will renmain
sem-elliptical as it grows through the field. W
refine any of this to a lot of the stress intensity
factor at each point along the crack front to guide
t he devel oprment of the crack as it's grow ng.

W're going to repeat recent eval uations
we have performed with Wl f Creek indications. And
just with some conparison we did rerun sone of the
anal yses back in |l ate Decenber. And we got, you

know, roughly not exactly the same answers as the

staff did using those assunptions. Again, no
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surpri se.

W performsensitivity studies and we're
al so going to work with peer reviews, industry and
regul at or.

The cal cul ation we've sent to the NRC
and the white paper both consider the effects of
changi ng crack shapes in the crack area at the tine
of through-wall penetration. They'll be conpared to
the area that's calculated to result in rupture for
normal operating and faulted | oads. W think that
this will give us a good conpari son between nore
refined anal ysis and the nore conservative approach
of constant seni-elliptical shape.

W will investigate a wi de range and
i nput assunptions for these itens, as shown. It
will not calculate the tinme fromthrough-wall
penetration to rupture, rather we will account for
t he change in shape based on what the anal ysis shows
us at each node on the crack front.

And, again, the analysis will include
peer review by several experts in the industry and
t he regul at or.

ACTING CHAIR SHACK: It will be a very
interesting calculation. You know the difficulty I

see is is that you don't know what the residual
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stress is. You have a range of residual stresses,
but you can't, | don't think, assess the probability
of any of those residual stresses.

You have a variety of initial crack
shapes and sizes. And again, your probabilistic
characterization of those is going to be difficult.

The one thing you can sort of count on
i s your change in shape under the bendi ng nonent.
And t hen, you know, maybe that will be enough to get
past all the other uncertainties. But it will be
i nteresting.

The one concern | have is that, you
know, again as in all these calculations that what
we do to be conservative in one case nay not
conservative in the other.

MR. COVILL: Absolutely.

ACTI NG CHAI R SHACK: And the bendi ng
nonments that we calculate fromthe code analysis are
al ways conservative froma strength point of view,
you know. But in this particular case we would |ike
to know how | ow t he nonment can go, not how high it
can go. You know, we have bounded that with the ASME
analysis. I'mnot sure how you' re going to convince
yourself that the nmonment is as low as it could go.

And that's the one of non-axisymretry that you can
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really count on

MR. COVILL: den, do you have anything
to offer on that?

MR WHITE: Sure. This is Gen Wite
Domi ni on Engi neeri ng.

| appreciate your comments. Tonorrow,

as you may be aware, we have a day |ong neeting

schedul ed and in the afternoon will be public
portion of that portion. And these itens we'll be
tal king about in detail. W' ve prepared a |arge

handout, a 92 page handout to guide us in our
di scussi ons for tonorrow.

And wel di ng residual stresses, yes, we
have to assune a w de range of different possible
patterns. But we are of nobst of the nine plants at
i ssue here have been able to review their detailed
fabrication records, shop travelers, weld repair
records. And that information has been conpiled and
is being nade available to us. So there is sone
information there that we can use to conpare to
simlar information that we conpiled for WIf Creek
to help us with devel opi ng appropriate wel di ng
residual stress information. So we're not
conpletely working in the dark as far as wel ding

resi dual stress.
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Regardi ng the nonents, and yes we're
definitely cognizant of your point that what's
conservative in terns of one analysis nay not be
conservative in ternms of a through-wall | eakage
prior to rupture. And so we're collecting
di mensi onal and | oad data for all 53 welds at issue
in the nine plants. So we're not just taking the
hi ghest thickest to radius ratio and the hi ghest
nmonment | oads and just doing a boundi ng cal cul ati on.
W're collecting the full matrix of cases. And
we've automated in the software in the first stage
of the work so we can |l ook at a large matrix of
cases, but we decreased the nmoments, increased the
nonments and get all the sensitivities recogni zing
that you can't up front decide what's the nost
conservative set of inputs.

So we're very cogni zant of that.

ACTI NG CHAI R SHACK: Crack shapes and
sizes?

MR. WHI TE: Shapes and sizes, yes. W
need to look at a range of initial depth and shape,
aspect ratios depths and shapes to start out wth.

Multiple crack initiation. That is
anot her issue. The staff has expressed their desire

to see that that's an inportant factor to consider.
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And we have several different paths to | ooking at
multiple crack initiation. So we will be in fact

| ooki ng at FEA nodels with nore than one flaw in
them | ooking at how they interact. W'll be
considering enveloping nultiple flaws with a | arge
flaw, the standard ASVME nmet hod. Looking potentially
at 300 --

ACTI NG CHAI R SHACK: No. Again, whether
that's conservative for this particular purpose is
anot her questi on.

MR WH TE: Yes. And that's why we'll
al so be looking at explicitly at the rmultiple nodels
in the FEA al so.

ACTI NG CHAI R SHACK: I n your white paper
t here, your NRC expert had a sort of a comment on
your probabilistic distribution. And I'd go with
t he expert.

You essentially put your thunmb on the
scale with all those zero length axial cracks and he
wanted you to | ook at just the circunferenti al
i ndi cations. And that seens nuch nore reasonabl e,
just as a comrent.

MR WHI TE: Yes. That's a separate work
that people at Batelle the structural integral has

been | eadi ng. And, again, you made the point
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earlier. | will just while |'mup here conment on
the fact that we have multiple indications reported
in nmultiple penetrations that are in different
nozzles. And they, having all simlar through-wall
dept hs, appears to be inconsistent with all these
cracks growing at the crack gromh rates that we
have been cal culating. And we have a task included
in our project to do a relatively sinple
probabal i stic anal ysis to show how |ikely or
unlikely it would be to have that situation.

MEMBER POAERS: \Why does a probabalistic
anal ysis work here? The probability of having this
situation as one at Wl f Creek. Wat probability
you going to do? I'ma little confused here.

MR WH TE: What is the probability?
It's a hypothesis test we can |ook at. And the
hypothesis is the crack growh rates, at these
i ndications we're growing at crack growh rates of
mul ti ple inches per year as we're cal cul ati ng. How
consistent is that with themall being found within
a narrow range of depths?

MEMBER POAERS: Doesn't that just tel
you what the probability is your nodel is wong?

MR WH TE: It says what the probability

is that the real crack rates are lower than we're
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assumng in our analysis.

MR. REILLY: That's highly driven by the
residual strength, right?

MR VWH TE: Yes.

MR REILLY: It's difficult.

ACTI NG CHAIR SHACK: Yes, and the crack
growh rate here nmeans the crack growth rate
conmbining the material crack growh rate and the
residual stress. You can really separate the two.

MR VWH TE: Yes.

ACTI NG CHAI R SHACK: But you're right. |
nmean, all they can prove is that their nodel is
wrong. Overly conservative or it's predicting
hi gher growt h rates than can occur is what they're
attenpting to denonstrate. But you're right. |
nmean the situation is one.

MR COVILL: Thanks.

MEMBER POAERS: Could | ask one question
on this previous slide? Suppose that your anal yses
with these tailored crack rates where you deviate
fromthe standard sem -elliptical shape showed
radically different behavior than when you have an
elliptical shape, what do you have to validate those
anal ysi s?

MR. COVILL: You're on again
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MR. WHI TE: Yes. So the question of

validation. That's one of the points that the staff
has enphasi zed and we' ve been enphasi zi ng t hat point
al so.

W' Il be discussing this in detai
tomorrow and the expert review panel that we' ve
assenbled will be assisting us with us. But we're
envisioning a two step process.

Nunmber one: To validate the |evel and
residual stress inputs as we've been di scussing,
since they're a key input. But number two: As best
we can based on whatever available data there is,
validating the overall nodel. And that means using
PWR past experience to the extent we have. W do
have sone experience of VC Sunmer who has been doing
destructive exam nation work. And Ringhals in
Sweden, they left two indications in service for a
full year and got sizing information at the
begi nning of the year and the end of the year in
some piping butt welds. And then destructive
exam nations at the end. So that was a uni que
opportunity where we had data on how the cracks grew
during that year of service.

Then there's other PWR experience al so.

The Tsuruga experience in Japan. There's been a
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good amount of information that's been published and
made avail able to the industry.

Then we nove over to the BWR experience.
And there is experience there that's been | ooked at
in detail. And, yes, the materials are different
but we will also use that information.

And then we nove into a | aboratory
testing. And there has been some MRP sponsored work
recently that's | ooked at how cracks and weld
material grow. So that's another source of | ooking
at how the influence of the stress intensity factor
on crack devel opnent in a |aboratory situation.

And then we're also going to |look at the
general literature with stress corrosion cracking
and weld repairs. And there's sone information that
we'll also try to use.

MEMBER POAERS: In the end you will have
somet hing that shows that | predict the crack
deviates fromthe sem -circular this way and,

i ndeed, that's what happens in either experinents or
in real situations?

MR WH TE: That is the goal. In
practical experience what we see is that in weld
nmetal in particular we see that the crack growth

tends to have a finger like pattern that extends in
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the through-wall direction with |iganents of

material that trail behind the crack front. So even
with a very sinple | oading a conpact tension

speci nen where nomnally the stress intensity factor
is uniformacross the cross section, when we test
this in the | aboratory what we consistently see or

t he usual case is we see that sone areas of the
crack front extend beyond other areas and there are
areas of nore resistant material. And Bechtel
Bettis on the Navy side of the industry has | ooked
closely at these sort of test results and concl uded
that there are islands of nore resistent weld

mat erial due to differences in grain boundary energy
in the weld mcrostructure.

So this nore real world situation what
we see is that in fact you woul d have |iganents of
mat erial that would tend to add strength agai nst
rupture while the fingers of crack growth extend
t hrough-wal |l to give | eakage. So we'll be conparing
to these sort of experience recognizing we can't
nodel that very detailed mcrostructural type
behavi or, but we'll look at to what extent we can
credit for that as being nore conservative and the
real situation being -- or the nodeling being nore

conservative than the real life situation with these
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fingers of crack grow h.

MR. COVILL: So in summary, our
materials initiative is effective. This was the
first guidance issued fromthe MRP. It was
mandat ory.

And aggressi ve baseline inspection
program

Seventy percent of these welds will be
mtigated by the end of this year, that's overl ayed
or replaced.

Qur inspection plan remains valid and
consi stent with other guidance that's out there.

W are working with the NRC staff to
perform nore anal yses, as we just discussed, show ng
reasonabl e assurance of |eakage prior to rupture and
techni cal | eakage prior to rupture, even considering
t he indications such as Wl f Creek.

We're going to conplete that analysis in
| ate June. And, as you' ve heard, we have our first
neeting with the staff tonmorrow on this. And we did
receive the letter fromJimDyer with sone of their
guestions, coments, reconmendations and thoughts.

And t hat concludes MPR s part of the
di scussi on.

ACTI NG CHAI R SHACK: Any questions from
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t he nenbers? Then | suggest we take a 15 m nute

break and staff will come back for some comments on

where they think the advance anal ysis i s going.
Thank you.

(Wher eupon, at 2:57 p.m a recess until

3:16 p.m)

ACTI NG CHAI R SHACK: Just as Ted wal ks
away, | bring us back into session. Ted, it's al
yours.

MR. SULLI VAN: Thank you.

So | indicated in ny earlier remarks
that we provided a letter to industry, dated March
5th. And this was the letter that we sent to Jay
Thayer of NEI. And it was responding to a letter
that Jay Thayer send Jim Dyer of NRR, dated February
14, 2007.

And one of the things that we indicated
inthat letter is that we do very nuch plan to be
actively engaging with the industry as they work
their way through this project.

In the attachnent to this letter we
covered, | think, eight different areas that we
woul d be inportant areas for us to consider the
nunber of potential nonconservatisnms and

uncertainties int he original calculations would --
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let me start that sentence over again.

There were a nunber of potential
nonconservati sns and uncertainties in the anal yses
that NRC did and which Al presented today. And we
wanted to point out the ones that we thought woul d
be areas that we thought need to be addressed for us
to be able to conme to sone satisfactory resol ution
on this issue.

So the first one we included in that
letter had to do with benchmarking. And we're
tal ki ng about benchmarki ng the software that
i ndustry is doing. And what we're indicating in the
letter and in this viewgraph is that NRC contractor,
specifically EMC, and Dave Rudl and, are nodifying
our fraction nechanic software or the software that
EMC, uses to basically parallel the kind of changes
t hat Dana was tal king about to specifically renove
the constraint of the sem -elliptical flaw front.
And what we're basically saying with this second
bullet here is that the work that we're doing we
consider to be work that industry can use to
benchmark their software.

The area of validation | don't really
think I need to say anything nore. There was a good

heal t hy di scussion in the |ast presentation when
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G en Wite got up to answer sonme questions. So if
can, I'll just nove on to the next one.

The next area that we pointed out was
safety factor. And basically what we point out in
the letter is that ASME requires the use of safety
factors. W gave an exanple. And we just indicated
that the NRC staff views that industry should
consi der use of a safety factor to cover
uncertainties in the anal yses, and al so use of a
safety factor in their estinmation of |eakage.

MEMBER POAERS: That somewhat begs the
guestion of what size of a safety factor to use,
doesn't it?

MR, SULLIVAN. It does and we
unfortunately don't have answers to questions about
specifically what our acceptance criteria would be
in each of these areas. | think it's going to have
to depend on how t he anal yses unfol d, how ruch
uncertainties we think really need to be addressed
with safety factors.

MEMBER POAERS: Now on many of the
pheononenol ogi cal fields are noving to very
formali zed uncertainly anal yses, Monte Carlo, Latin
Hyper cube Sanpling and things like that. Do you

have anticipation that you would do such a thing?
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MR. SULLIVAN: | haven't thought about
it. I don't know whether Al or Dave m ght have
comment s.

MR. RUDLAND: | think it's a good

possibility that we could do sone of those types of
anal yses. Again, | think our work scope is still in
t he rough stages, but | think we've expressed to the
i ndustry the need to take into account sonme of the
probabi listic aspects. And so of course we'll be
doing that as part of our studies. But we have a
wor ki ng code right now for doing sone of this type
anal ysis, however this type of nonidealized growth
is not incorporated in that analysis at this point.
MR. CSONTCS: And | think the safety
factor here will be related to what you tal ked
about, what kind of safety factors go in there wll

depend upon what other uncertainties that we can

deduce. And it will be depend on what other areas
that we look at. And we'll go into those ot her
areas here. But that safety factor will be rel ated

to what uncertainties we can dimnish and be nore
certain about, but still understanding that even

t hough you may change the nethodol ogy here, which is
changing the elliptical crack shape to a nore just K

driven, that the uncertainties at the begi nning of
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anal ysis to the assunptions even though you change
t he net hodol ogy does not meke the answer nore
certain. It still has that uncertainty. And we'll
eval uate that.

MR. SHANG Yes. | just want add one
nore conment.

What i ndustry proposed and what the
prior analyses that the NRCis going to do is stil
a determnistic analysis. So they're not
probabi |l i stic approach.

What we are hoping for is that if we can
use some kind of a conbination of safety over
reasonabl e nunber and then conbine with sone kind of
sensitivity study addressing all the major
uncertainties of paranmeters, then we could bond the
probl em

MR. CSONTOS: Just to dovetail on that.

W in Research have a programthat's
trying to devel op probabalistic fracture nechanics
nodel to address some of the uncertainty issues.
And t hrough the analysis you were just talking
about. That's ongoing now. It will be ready in a
few years, not right now.

Parts of that is what Dave was tal king

about that will nmay be able to pulled out of that
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code to be used to address those uncertainty
anal ysi s.

So we just have to see what is ready for
prinme time now versus what we have to work on

MR. SULLI VAN Okay. The next area is
wel d residual stresses. And | think the statement
that we put here is what we consider as kind of a
sumary statenment. W believe that industry needs
to denonstrate that the results would not be
significantly effected by other reasonabl e residual
stress distributions that could be assuned. And |
think it's industry's intent to do a nunber of
sensitive studies around wel d residual stresses.

And we're just going to have to work anongst
ourselves and work with industry to see if we are of
the sane mnd as to the cases that are being

anal yzed.

Multiple flaws and flaw sizes, | think
we had sone discussion on that earlier in the
presentation. W think it's inportant to bound the
types of flaws, bound at Wolf Creek but al so account
for the possibility of nmultiple crack initiation and
linkage. And that's about all | really wanted to
say on that.

Crack growh rates. Different crack
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growh rates can result in different crack profiles.
And what we indicated to industry is that we
believe they need to address the effect of crack
growh variability on the crack profile.

The next area is predicting gromh by K
There is evidence that in-service growth of stress
corrosion cracks does not match fracture nechanics
predi ctions. There's a nunmber of possibilities for
these differences that 1've listed in the second
bullet. And what we're pointing out is that this is
an issue that we believe industry needs to work on.
And we'll be actively discussing this issue also.

MEMBER PONERS: It seenms to ne that one
of the ancillary side comments that were nmade
i ndustry was tal ki ng about sone sort of a fractal
di stribution of resistance to crack propagation in
the material. | nean, is this sone sort of
per col ati on nodel of crack propagation energi ng from
this kind of a discussion?

MR, SULLIVAN: | wasn't part of that
sidebar. Do you nmean during the break?

MEMBER POAERS: No. During the
presentation in response to a question. There was a
suggestion --

MR. RUDLAND: | think he's talking about
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when d en was tal king about the fingers of crack
growh. Is that correct?

MEMBER PONERS: That's correct.

MR. RUDLAND: Yes.

MEMBER POWNERS: Does that argue for some
sort of a percolation nodel of crack propagation.

MR, SULLIVAN: | am not sure what that
is, a percolation nodel

MR. RUDLAND: | think it lends -- you
said studies and to how crack gromh rate variation
al ong the crack front changed the crack profiles.

MEMBER POVERS: | don't know how a
sensitivity study would come up with fingers, other
than by a percol ation kind of nobdeling.

MR. RUDLAND: Yes, |'mnot sure either.
| think this is a good point for our technical
di scussion tonmorrow for sure.

Does G en have sone ideas about that?

MR WH TE: | would just add that, yes,
that's the sort of thing that we expect to discuss
tonorrow, what are the limtations of a fracture
nmechani cs-based crack growth rate regine. And what
do we need to do to consider those sort of effects.

There is the ability in the software

that we're using to use different crack growh rate
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equations at each point on the crack front. So
that's sonmething --

MEMBER POWNERS: That | under st ood.

MR WHI TE: -- that we'll potentially
want to ook at it. But |I don't think that it's not
realistic to nodel the detail mcrostructure. But we
wi |l have those mcrostructural effects that m ght
| ead to these finger growh and percol ation crack
growh. But we will have to consider these things in
our project and put together witten discussions
about how this effects the results and how we need
to -- and other issues involved in the limtations
of fracture mechanics there.

MR. CSONTCS: But in terns to be done by
June 30th

MR WH TE: A large anmount of work was
done on the crack growth rates, MRP-115 was the
work. Bill Shack was involved in that work at the
begi nni ng.

MEMBER PONERS: |s that a recomrendati on
for the work or is that what you have to overcone?

MR. VWH TE: No reconmendation. W had
very good expert participation fromthe national
| abs and international participation under EPRI's

direction. So we thought that was a very good -- a
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successful project. And a |ot of these questions
have been | ooked at that expert panel. So we'll
build on that work. We're not recreating that work.

MEMBER POAERS: Never invent when you
can steal, that's --

MR. SULLI VAN Okay. The last of these
eight points that we nade is probably a pretty
obvious point. But what it has to do with is that
the crack stability methodol ogy that are
traditionally used for plates either assune sem -
el liptical or constant depth surface cracks. And
we' re tal king here about having different crack
shapes. So we're just pointing with this that for
the crack stability part of these anal yses that the
stability of nonidealized surface cracks and
t hrough-wal | cracks will have to be included in the
anal ysis for accurate | eakage and rupture
predi ctions.

MR CSONTOS: And that's fromthe
anal ysis I showed on the slide that showed, that it
said 8 out of 10 cases that led fromleakage to
rupture, the margin, it was actually 10 out of 12
because two of the cases the surface crack stability
was not there. And so that's where we're going with

this.
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MR, SULLI VAN Ckay. So | just wanted to
transition here to sone sunmmary concl usi ons.
Basically what the anal yses indicated and what
caused us the certain with this whole issue of Wl f
Creek was that we found no margi n between | eak and
break. Very little margin actually for the relief
line and even for the safety line there were a
nunber of cases where there was no nmargi n between
| eak and rupture.

So we reached the conclusions that, as
it's stated, inspections or mtigations need to be
accelerated for sonme plants. Wat that really
translated into is that we felt that all the
i nspections should be conpleted in 2007.

We al so concluded that to address
possi ble | eaking flaws that it would be inportant to
have enhanced RCS | eak nonitoring frequency action
| evel s and actions put in place.

And as | indicated earlier, the effected
licensees, which | think turns out to be basically
40 |licensees, have agreed to those actions. The
reason it's 40 as opposed to sone of the other
nunbers that we nmay have been throw ng around, is
that there are sone plants that have inspected and

that are only going to inspect. And one of the
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things that | actually didn't get into in here is
rei nspection frequency.

W al so asked |icensees to reinspect
t hese wel ds on a four year frequency. So sone of
the plants that provided us conmtnents only needed
to address the reinspection frequency.

And then as |'ve been discussing in the
| ast few mnutes, industry is pursuing additional
anal yses. W're going to follow that work closely.
And if we conclude that reasonabl e assurances
provided fromthat work, the plants with outages in
2008 will be able to avoid the 2007 out ages that
they' ve conmitted to.

That ends ny presentation.

Now as per request that we received rom
ACRS, Matt Mtchell has agreed to join us and
present some information on Duane Arnold. |If there
aren't any nore questions, we'll transition to a
short presentation from Matt Mtchell.

ACTI NG CHAI R SHACK: | think we asked
this question, you know, is there any consideration
to going back to WIf Creek and taking a sanple.

MR. SULLIVAN: | think industry would
have to answer that question.

MR MARION: This is Al ex Marion. NEI .
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Coul d you repeat the question, please?
No, seriously. There has been
di scussions with Wl f Creek's seni or managenent over

that possibility and the di scussion are conti nuing,

is all |I can say at this particular point in tine.
ACTI NG CHAIR SHACK:  Well, | imagine you
get the -- reception.

MR MARION: It gets all kinds of
responses, | assunme you.

MEMBER POAERS: | guess the essentia
guestion that cones up is if you argue that Wl f
Creek is an outlier, sonething unusual, sonething
very different how do you agree that even based on
cal cul ations of the normthat plants should be
allowed to defer until 2007? | nean, aren't they as
likely to be outliers as WIf Creek?

MR. SULLI VAN: How do we argue that
pl ants should be allowed to go as |late as 2007, is
t hat --

MEMBER POAERS: 2008. Suppose you do
your cal cul ations that say, you know, things are
pretty nuch |like we thought they were and that Wl f
Creek is sonething unusual, then why is reasonable
to let those other plants to go to 2008? | nean,

they're as likely to be outliers as Wl f Creek, |
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woul d presune.

MR. SULLIVAN: | nean the best thing |
can say is that there's a lot of uncertainties. And
when you have uncertainties, or when the staff has
uncertainties we tend to try to err on a nore
conservative side.

MEMBER POAERS: Then you be forced to
then do a 2007 no matter what your cal cul ations
showed?

MR, SULLIVAN: Well, that's essentially
what the agreenents that we've got fromthe |icensee
is to inspect in 2007 pending these results.

MEMBER POVERS: | nean | don't see how
the results change that decision to inspect in 2007
| don't see the mechani sm by which | derive anything
out of the results that causes nme to change the
i nspection in 2007.

MR SULLIVAN:  What's caused our concern
is the possibility that rupture would occur w thout
prior evidence of |eakage and that the point of
these calculations is to try to denonstrate that
there is margin between | eak and rupture.

MR. CSONTCS: Enough to detect | eakage
and enough | eakage to detect in a short enough

period of time so that actions can be done. And
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that's where through these cal cul ati ons show t hat
there is a finite period of tinme with uncertainty
and sensitivity analysis done to legitimtely say
and have a basis to say that there will be sone
period of time when we can detect and ensure action.
Then that's where the analysis could help us with
that decision. Wll, your decision.

ACTI NG CHAI R SHACK: Yes, | nmean | think
that you' re going to have denonstrate that for what
you think are reasonabl e residual stresses or
reasonabl e range of crack growh rates or reasonable
range of | oadings and a reasonabl e range of crack
si zes consi dering what you found at Wl f Creek and
the possibility that others or even -- will still
gi ve you a reasonable probability that you're going
to have this, then you conme to that concl usion
Now, just how you're going to get there is a
di fferent question.

Al'l those have to be considered,
obvi ousl y.

MR. CSONTOS: Well, fromthe difference
bet ween what we've done in the past in our analysis
to what we know how, we know a | ot nore about the
wel d repairs and we know a | ot nore about sone --

ACTI NG CHAI R SHACK: Not interested just
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in Wl f Creek.

MR. CSONTCS: No, that's right.

ACTING CHAIR SHACK: It's the weld
repairs that could have taken place anywhere.

MR. CSONTCS: But part of the task that
we involved, | believe and tell me if |I'mwong, but
there is an effort by industry to go and | ook at the
hi story of whatever those nine outlier plants are to
find out what their weld repair history is. And we
can then | ook at those in our analysis, in our
paral |l el analysis, use sone of that work to define
what the appropriate range of weld residual stresses
and what's the range of weld repair residual
stresses that we evaluate specific to those that's
past .

ACTI NG CHAI R SHACK: Unl ess there's any
ot her questions, we can nove on to Duane Arnold,
everybody's favorite.

MR- M TCHELL: Yes. An oldie but a
goodi e.

ACTI NG CHAIR SHACK: An oldie but a
goodi e.

MR M TCHELL: | thank Ted for the
introduction. Yes, |I'mMtthew Mtchell, Chief of

the Vessels and Integrity Branch.
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And we were invited to conme over. | was
invited to come over and give you at |east a couple
of slides with regard to the situation that has
ari sen at Duane Arnold since about the m ddle of
February when the cracking that was found during
this |l ast outage was reported. So | will proceed
what will be a very short presentation, but I
anticipate that there may be nore tine for questions
and less tinme for presentation at this point.

ACTI NG CHAI R SHACK: Just what the jet
punp riser at Duane Arnold? Ten inches in dianeter?

MR. M TCHELL: This particular |ocation
the IDis 11", wall thickness is about 1.1". For
the OD it's about 13.2. That was the nost recent
information that we'd gotten fromthe |icensee. And
in this case we're tal king about actually an | nconel
600 safe end welded to the |ow all oy steel reactor
vessel. So there's an Inconel 82/182 weld obviously
connecting the two pieces.

ACTI NG CHAIR SHACK: It's just not a
sensitized Alloy 600 safe end, is it?

MR. M TCHELL: | believe based upon
their experience in the mddle to |ate 1970s t hat
the safe ends that are in there now are inproved,

yes. They did away with the original safe ends in
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about '78 or '79 when they did a safe end
repl acenent project based upon the earlier cracking
event at Duane Arnol d.

So I'lIl just proceed down the slide. And
| think a lot of this information has been given to
the Conmittee, because | provided Gary with sone
packages of information that we had been devel opi ng
for our managenent. So if this seens redundant, |
apol ogi ze.

But as we just covered, the general
configuration of the location, the cracking that was
di scovered in two of these safe end-to-reactor
vessel weld | ocations has been characterized as
bei ng roughly 6" to 7" long and roughly 55 to 75
percent through-wall. That's the best
characterization the |icensee has given us based
upon their 2007 ultrasonic test data.

The |icensee has gone back and | ooked at
data fromprior exam nations of the two welds in
guestions. And one of the welds had been inspection
in 1999, 2005 and then again in 2007. The other one
had been inspected in '99 and now again in 2007.

And based upon rel ooking at their forner
UT data, they have reported that they believe that

they could see an indications of these flaws in the
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prior ultrasonic data. The flaws were not called
when the data was originally taken in 1999 and 2005.
But now that they know that the flawis there and

t hey know what to | ook, they feel that they can
actually indications of it.

There were reports that if we tal k about
the N2F nozzl e, which was the original one that was
di scovered to be cracked and the one that was
i nspected in 1999 and 2005, the licensee identified
that there were some conplications with those
i nspections. The '99 inspection was done with the
weld crown still in place, which may have i npeded
their ability to get conplete coverage and to find
this flawif it were in existence at that time. The
2005 data in the vicinity of the flaw, which is on
essentially dead bottom center of the weld, they
reported that there was indication of transducer
lift-off. Apparently the automated system sort of
pull ed away fromthe pipe fromthe weld | ocation and
was giving themsort of an intermt signal, which
may have interfered with their ability to detect
this particular flaw

The staff is very interested in having
our own independent experts look at this data. W

have already requested all of the ultrasonic data
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files fromthe |icensee fromthe '99, 2005 and 2007
exam nations. And we're putting the appropriate
contracts in place with our friends out at Pacific
Nort hwest National Lab, Steve Doctor and M ke
Anderson to do an independent assessment of the
licensee's UT data to try to confirmthat in fact
these flaws were visible fromthe prior data and
that the prior data supports the conclusion that the
i censee has conme to, which is that in effect the
flaws do not show significant anmounts of growh

bet ween those prior inspections and what was found
in 2007.

That is the basis that we're working on
at this point of tinme based upon the work that has
been done by the licensee, their UT vendor and EPR
to |l ook at the current and past UT data and to
better understand the situation at Duane Arnol d.

MEMBER BONACA: They were not
characterized or recognized. Isn't that in and of
itself a concern? | nean what all the neasurenents
or exam nations taken by the other |icensees?
nmean, you know is the story we hear about VC Sunmer.
The flaws were there, they were not recogni zed. And
when you say that it raises the question about the

ot her pl ants.
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MR. M TCHELL: The answer is absolutely.

And that is exactly the perspective that the staff
is looking at the information from Duane Arnol d.
We're right now looking at it froma, if you will, a
per sonnel performance issue standpoint. And we have
chal l enged the industry via the BWR Vessel s and
Internals Project to go back and communi cate with
the entire BWR fleet and to have them now that we
know about the Duane Arnold situation, to go back
and look at old UT data files to make sure that they
do not have a situation simlar to what was
experienced at Duane Arnol d.

MEMBER BONACA: (Ckay.

MR. M TCHELL: To understand whet her
t hey had any inspections that nay have been subject
toalift off concern of the transducer, if they
m ght have had any indications for exanple that they
call ed a subsurface flaws that were just not able to
di scrim nated as surface connected at the tinme the
i nspection was nmade. They should go back and | ook
at those indications nore suspiciously. That it may
be indicative that they do actually have a
relatively large surface breaking flaw in place.

So that is certainly part of the nessage

t hat has been carried back to the industry through
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the BWAR VIP. So, yes, that is precisely our
perspective on the Duane Arnold experience.

And I'lIl say part of that perspective
comes from | think, ny second sub-bullet under the
second nmain bullet, which is that the cracking
observed at Duane Arnold is in effect consistent
wi th what we have from prior BWR experience. | think
everyone in the roomknows that the BWRs have a very
| ong history of stress corrosion cracking flaws
goi ng back to the early 1980s even, in sensitized
stainl ess steel and Inconel materials.

So the difference | would draw between |
think the story you heard earlier today about Wl f
Creek and the story about Duane Arnold is that Duane
Arnol d appears to be not greatly different from
things that we are already well famliar with., |[f
i ndeed the current reinspection of the ultrasonic
data suggests that this flaw was in fact not grow ng
at an otherw se unexpected crack rate based upon the
fact that Duane Arnold has been operating under
hydrogen wat er chem stry since at |east 1987, it
does not appear to be indicative of certainly a new
phenonena, not sonething that we are not already
famliar with. And we do take some confort from

knowi ng that, although objectively speaking the
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flaws in question here appear to be significant, and
they are. But it does not appear to be a new

mani festation or a new degradati on nmechanismwith
which we are not already famliar.

And that is essentially the proviso that
we are operating under at this point in time as we
approach the overall problemand the generic
inplications of it.

"1l add that with respect to trying to
put these flaws into perspective, the |icensee has
done, although the staff has not reviewed, a margins
anal ysis with respect to the significance of these
particular flaws. They reported that they
postul ated a hypothetical through-wall flaw of 100
degrees in arc length and coul d denonstrate,
al t hough such a flaw woul d obvi ously be unaccept abl e
because it's a through-wall flaw, that such a flaw
woul d have code margins under all licensing basis
| oadi ng conditions. That's just sort of a point of
conparison with respect to the sizes that the flaws
actually were they were discovered at Duane Arnol d.

Next slide. Thanks.

So agai n, going back to both the Duane
Arnol d specific questions that could be rai sed and

t he questions about general inplications of the
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i ndustry, we really pursuing both questions. One is
to continue | ooking at the Duane Arnold data
further to understand what happened in those prior

i nspections and to whether this is indicative of a
per formance deficiency on the part of Duane Arnold
and/or their vendors who were performng the prior
UT exans.

The other question is to go out to the
fleet. And the BWR VIP issued a |letter, dated
believe it was -- well, I've got the letter with ne.
If I can find it in this stack. It was dated on a
recent Friday. And it went out the 23rd. It went
out to all the licensees for urgent action to:

(1) Particularly for those plants in
spring '07 outage to reassess their plan for doing
i nspections if Inconel welds and whether or not the
Duane Arnold data should effect their plans in their
i mredi at e outage. And for themto provide
information to the BWR VIP regarding the inspection
history of all the plant's welds, what had been
found, what it had been called as, et cetera, so
that the BWR VIP could assenble a fleet-w de
dat abase for these particular welds and report back
to the staff.

Fromtalking to Robin Dyle of the VIP
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this nmorning, the latest information was that they
expect to get all the answers back now by either the
end of this week or very early next week. There are
a few stragglers that will be comng inin just a
bit. And the BWR VIP plans to be ready to talk to
the staff by the end of the nonth regarding the
overall set of data that they've acquired fromthe
fl eet regarding the inspection of these welds.

And the staff will based upon that
i nformati on and based upon the additional
informati on that we can extract fromwhat we know
about Duane Arnold, then consider what generic
actions may or may not to be taken in light of the
i nspection programwhich is al ready being
i npl enented either ASME code requirenents and/ or
t hrough the BWR VIP requirenments for the inspection
of these welds under VIP 75. And that goes back to,
of course, Ceneric Letter 80.01 as well.

So with that, | certainly would be happy
to take any additional questions.

MEMBER BONACA: | had a question
regardi ng the previous slide. Bottom the |ast
bullet, the flaws had substantial margin to failure.
Coul d you expand a little bit? One of themwas 6"

| ong, 74 percent through-wall.
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MR. M TCHELL: Okay. This goes back to

the point | had nmentioned where they had done an
anal ysis to show that if you had considered a flaw
that was a 100 degrees in arc length and conpletely
t hrough the wall, such a flaw would still have ASME
code nmargins to failure. So there you are talking
about if you put it in terms of percent area cracked
of the cross section, that flaw that's obviously 100
degrees long -- a 100 degrees in arc length and al
t hrough t hrough-wal |l is about 28 percent roughly of
the cross sectional area. The largest flaw that was
found, even if you assune the 7" long flaw was 56
percent through-wall over its entire length, that's
about 5 percent of the conplete cross sectional
area. An Alloy 82/182 type location is generally
going to fail it alimt |oad node. So you can draw
a |l ot of conclusions based upon the renaining cross
sectional area that's available to carry | oad.

So in that regard, at |east, there would be
substantial margin.

And all of that is also predicated on
confirmng the fact that the crack is not grow ng at
an exceptional rate. In general, obviously, if you
believe in effective hydrogen chem stry at this

| ocation and the differences in tenperature between
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certain very warmlocations in a PAR versus the BWR
tenperatures, you' d expect a generally nuch | ower
crack growmh rate in the PWR environnent as well.
So you have to kind of keep that in m nd when you're
starting to conpare what the story about PWR
cracking potentially in the pressurizer surge line
or a hot leg versus cracking in a BWR in a |ocation
like this. They're --

ACTI NG CHAI R SHACK: | rmean hydrogen
wat er chem stry doesn't necessarily give you a whol e
| ot of confort here. Because Alloy 182 certainly
can crack in |low potential environnents. But the
tenperature is a big help.

MR. M TCHELL: The tenperature, yes.
Yes. Yes. | don't think anyone woul d suggest that
for this material that even the hydrogen water
chemi stry is a panacea. It can slow things down, but

it --

ACTI NG CHAIR SHACK:  Well, 1I'mnot sure.
It mght even speed themup. | nean Alloy 182, like
all nickel, is wonderful. It cracks at high
potential, |ow potential. |I'mnot sure where the

opti mum potential for that would be.
MR. M TCHELL: At |east based upon ny

conversations with our colleagues in Research, and
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Dr. Cullen in particular, we take sonme confort at
that at least. But, you're right. 1It's not the
conpl ete answer to stopping these cracks
necessarily. But like you say, the tenperature
difference is significant.

MEMBER POAERS: Wy is cracking being an
uranous tenperate dependent?

ACTI NG CHAIR SHACK: Since | don't
real |y understand the nmechani sm of PWSBCC, | have a
hard tine answering that question, except to say
that it seens to do it.

MEMBER POVERS: It's not obvious to ne
why it sound.

ACTI NG CHAI R SHACK: No. But the
experiments seemto indicate that it does.

MR. M TCHELL: The experinments are
nodel ed with a tenperature dependence that's
reflective of the data.

ACTI NG CHAIR SHACK: Is this standard
construction for BWRs that they do have the 182
dissimlar nmetal welds or sone of them 182 and sone
of them are 3087

MR MTCHELL: | can't say that | know
whether it is standard or not. That will be part of

the information that we will get fromthe BWR VIP
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| have no reason to think that Duane
Arnold is a substantial outlier in this regard in
terns of howit was constructed. | have no reason
to think that it was unique in any way, shape, form
or fashion in terms of the materials chosen or the
processes used in the construction.

ACTI NG CHAIR SHACK: It's that we have
variability in PWRs.

MR. M TCHELL: O course, you al so have
vari abl e reactor vendors as well.

ACTI NG CHAI R SHACK: But even within a
single vendor in the PWR worl d.

MR. M TCHELL: Yes. Yes, that's true.

So we will know nore definitively the
answer to that question when we get the VIP survey
originals back. W have not, to my know edge, ever
accurrul ated a specific database on that fine point
in the past.

ACTI NG CHAI R SHACK: Thank you very

much.

MR M TCHELL: You're wel cone.

ACTI NG CHAI R SHACK: | guess what we
need to consider is -- how nuch tinme do we have at

tonight's neeting?

MR. HARRI NGTON: About an hour and a
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hal f.

ACTI NG CHAI R SHACK:  About an hour and a
hal f .

MR. HARRI NGTON:  An hour and 45.

ACTI NG CHAI R SHACK: Peopl e have
suggesti ons on what we shoul d have presented at the
main Conmittee.

MR, SULLI VAN Well, one question is do

you want Matt Mtchell to cone back

ACTI NG CHAIR SHACK: | think on Matt's
case, no. | think we're okay on that. You know,
we'll let that one just ride for a while. You know,

"1l mention it in a Subcommittee report,

But on the essentially WlIf Creek
si tuation?

MR. HARRI NGTON: Ooviously, we need to
cut our presentation down somehow.

ACTI NG CHAI R SHACK:  Yes.

MEMBER POVNERS: Well, it seens to ne,
Bill, that I would orient it nore to a factual --
just an information briefing to the full Commttee,
woul dn't you?

ACTI NG CHAI R SHACK: Wwell, we've
actually had that. | was going to alnbst start with

just where we're at at sort of alnbst slide 27. You
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know, what the regulatory action at the nonent and
how everybody plans to nove forward.

MEMBER PONERS:  Yes.

ACTI NG CHAI R SHACK: And, you know, you
could give a brief introduction, Ted. But | think,
then let industry talk about their plans to go
forward and then you cone back with your conments on
their plans to go forward. And it mght not even
t ake the hour and a half.

You know, we've had the sort of factual
briefing, | think. And | think it really is at this
poi nt what the actions that have been taken and the
actions that are planned that are of the greatest
i nterest.

MR. SULLIVAN: Not to be contrary --

ACTI NG CHAI R SHACK:  No.

MR, SULLIVAN: But on February 2nd there
wer e some questions about | eakage, and | don't
remenber who was aski ng those questions. But it
m ght have been sonebody who wasn't here today.

ACTI NG CHAIR SHACK: Well, that's a
di stinct possibility.

MR SULLIVAN. So we didn't cover
| eakage in the |l ast presentation, but we did in this

one. So an alternative, again not to be contrary,
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is to start on page 22 instead.

ACTI NG CHAIR SHACK: That's fine. |
just didn't want to go over things that we had gone
over, and | want to make sure that we get in. But |
don't think there's any trouble in covering that in
the time that we have.

MR, SULLIVAN: Yes. It's still only like
14 slides or sonething.

ACTI NG CHAIR SHACK: Yes. That should
not be a problem

MR, SULLI VAN: Ckay. Thanks for the
advi ce.

MR. M TCHELL: Dr. Shack, | hate to
interrupt. Could |I offer one correction to what |
said earlier in answer to Dr. Bonaca's question.
believe | said that when | nade that conparison
bet ween the hypot hetical through-wall flaw it was 28
percent versus 5 percent. |It's actually 28 percent
versus 12 percent. The flaws that were found that
wer e about 12 percent of the cross section.

| T was 5 square inches. | msread ny
own note. That's about 12 percent. |It's still a
si zeabl e anobunt, but | just wanted to nake sure |
told you the right story.

ACTI NG CHAI R SHACK: But you're pretty
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close to the code 75 percent through-wall?

MR. M TCHELL: Onh, precisely. Conpletely
different criteria there, but yes.

ACTI NG CHAIR SHACK: Different criteria,
right.

MR M TCHELL: And in fact both of these
flaws are being well overlay repaired by the
|icensee prior to go back to service. So | wanted
to make that clear, too. That they are weld
overl ayi ng these.

ACTI NG CHAI R SHACK: Not di spositioning
by anal ysis, huh?

MR. M TCHELL: No. And they have
actually gone in. They expanded their inspection
scope. | think | did not nention that. To inspect
all of the rest of nozzles of simlar configuration
bef ore going back to service as well.

ACTI NG CHAI R SHACK: Anybody have any
ot her comrents they'd like to nake?

PARTI Cl PANT: (O f m crophone)

ACTI NG CHAIR SHACK: Wwell, | did nake a
suggestion. And | guess they can take it or |eave
it, which was to focus on your plans to go forward.
The finite elenment, yes. |If that's acceptable to

you, that seens reasonable to ne.
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PARTI CI PANT: It won't take up nuch

ACTI NG CHAI R SHACK

We don't need to fill tine.

MEMBER KRESS: Dr. Shack, the guy over
here doesn't know what's going on. He can't hear
it.

ACTI NG CHAI R SHACK: Ckay. The question
was what industry should present at the ful
Comm ttee nmeeting. They accepted ny suggestion that
we focus on the advanced finite elenent analysis is
the way forward to address the NRC questi ons.

| think we can go off the record now.

(Wher eupon, at 4:03 the neeting was

adj our ned.)
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