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UNI TED STATES OF AMERI CA
NUCLEAR REGULATORY COWM SSI ON
+ + + + +
ADVI SORY COWM TTEE ON REACTOR SAFEGUARDS
(ACRS) 506th MEETI NG
+ + + + +
WEDNESDAY, OCTOBER 1, 2003
+ + + + +
ROCKVI LLE, MARYLAND
+ + + + +
The Advi sory Commttee nmet at 8:30 a. m at
t he Nucl ear Regul atory Conmi ssion, Two White Flint
North, Room T2B3, 11545 Rockville Pike, Dr. Mario V.
Bonaca, Chairman, presiding.

COW TTEE MEMBERS:

MARI O V. BONACA Chai r man
GRAHAM B. WALLI S Vi ce Chai r man

GEORGE E. APOSTOLAKI S Menber

THOVAS S. KRESS Menmber
GRAHAM M LEI TCH Menber
DANA A. PONERS Menber
VI CTOR H. RANSOM Menber
STEPHEN L. ROSEN Menber
W LLI AM J. SHACK Menber
JOHN D. Sl EBER Menber
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JOE COLACCI NO, NRR
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I-N-D-E- X

Agenda | tem

1) Opening Remarks by the ACRS Chairman
2) Final Review of the Fort Cal houn License
Renewal Application
Briefing and di scussions
3) InterimReview of the AP1000 Design
Briefing and di scussions
4) Proactive Material Degradation Assessnent
Pr ogram

Briefing and discussions
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P-ROGEEDI-NGS
(10:17 a.m)

CHAI RMVAN BONACA: Good norni ng. The
nmeeting will nowcone to order. This is the first day
of the 506th neeting of the Advisory Commttee on
React or Saf eguar ds.

During today's neeting, the commttee wi ||
consi der the follow ng: Final review of the Fort
Cal houn | i cense renewal application; interimrevi ewof
t he AP1000 design; proactive material degradation
assessment program preparation for neeting with the
NRC conmi ssi oners; and proposed ACRS reports.

A portion of this neeting will be cl osed
to di scus the proposed ACRS reports on saf eguards and
security. This meeting is being conducted in
accordance with t he provi si ons of the Federal Advisory
Committee Act. Dr. John Larkins is the designated
federal official for the initial portion of the
neet i ng.

W have received no witten comments or
requests for tine to make oral statements fromnenbers
of the public regarding today's sessions. A
transcript of portions of the neeting is being kept.
It is requested that the speakers use one of the

m crophones, identify thenselves, and speak wth
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sufficient clarity and volunme so that they can be
readi |y heard.

Before we get into the agenda, | would
like to point your attention to itens of interest we
have in front of you. There are no speeches in it
this tine, but there are a nunber of issues about
operating events and NRC i nformati on noti ces.

And i n t he back, you have al so printed out
the metrics fromthe RFP i nspection findi ng sumari es.
It may be of interest to you.

Wth that, if there are no further
comment s fromanybody regardi ng t he i ntroducti on here,
| would like to nove to the first itemon the agenda.

| amresponsible for thisitem So this
is the final review for the Fort Calhoun I|icense
renewal application. And we have in front of us the
Fort Cal houn people. So M. Ganbhir?

MR. GAMBHI R Thank you very nuch, M.
Chai rman. And t hank you very nuch for the opportunity
to cone and speak before this comm ttee about the Fort
Cal houn applicati on.

Wth nme today -- et me start out with the
i ntroductions -- | have Tom Matthews here, who is the
licensing |l ead for us on this project; and Bernie Van

Sant . Berni e has been the project nanager on the
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license renewal project. And Joe Gasper | think you
all know. He was the original project manager and has
been the program nmanager for us. Also we have M ke
Fallin back there. Mke is with the Constellation
Nucl ear Services. And they have done an extrenely
good job for us on putting the application together.

As far as our presentations are concer ned,
they will be brief. | amaware of thetinme limts we
have here, and | think nuch of the presentation wll
be made by the NRC team | wll be very brief and
i ntroduce Bernie for his presentation.

Just to start out withthe plant operating
status, we are in the mddle of the refueling outage
right now This was 468-day breaker-to-breaker run
for us. Since '97, Fort Cal houn has inproved the
reliability of the unit significantly. And this is
our third breaker-to-breaker run in four cycles.

W are fully aware of the fact that when
good things happen to you, you need to start paying
attention to little things. As you will see on ny
next slide, that is precisely what we are doing.

Al'l NRC performance i ndi cators are green.
The inspection we had fromthe NRC in our corrective
action program the problem identification and the

resolution program there were no green or higher
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findings. |In general, the programis well-run.

W were recognized for industrial
operating excellence by INPO earlier this year. So
overal | Fort Cal houn performance has been pretty good.

| mentioned earlier that the perfornmance
i mprovenent program started back in '97. W have a
vi si on of keepi ng the nucl ear option alive to 2033 and
beyond. And with that, what it neans is even though
Fort Calhoun is a small wunit and also is fully
one-third of the power we produce at OPPD, but it's an
inmportant m x. And that's the biggest value that we
have for Fort Cal houn station.

We introduced what we call a six factors
formula. You call it a CHOCE. And we have been
enphasizing the critical self-assessnents and the
broad and lasting corrective actions, human
performance, making the operations event-free, and
focusing on the high visibility i ssues and al so bei ng
a cost-effective producer and t hen ensuri ng excel | ence
in material condition. Let nme speak to that.

| tal ked about the reliability of the
unit. Qur board of directors has recently authori zed
several upgrades for Fort Cal houn station. W have a
contract that is signed by WH for the replacenent of

t he steamgenerators, reactor vessel head. And since
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we wi Il have to nmake a hole in the containnent to do
t hose things, we also have approval to go ahead and
t ake out the pressurizer. Sowe will be the first one
to replace the pressurizer. W do have a contract
wth M.

Those are just three exanples that |
deci ded for you of several projects that we have. W
are in the process of buying a new si nul at or from CAE.

So t he board has shown confi dence. W are
maki ng i nvestnents in there. And there are a |ot of
ot her i nmprovenents that we will be making in the unit.

VI CE CHAI RVAN WALLI S: What's the tine
scale? Are you going to do all of these changes for
this --

MR. GAMBH R The steam generators, the
reactor vessel head, and the pressurizer will go in
2006 outage. We will be al so repl aci ng t he condenser
in 2005 outage. So there is a lot of things that
we're doing to inprove the reliability of the unit.

MEMBER LEI TCH: Sudesh, | noticed at the
begi nning of the current outage, there was a fuel
assenbly that was dropped. | was wondering if that
was an equi pnent problem or a human performance
problem and just what your reaction is to that

si tuati on.
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9
MR. GAMBHI R: Yes. We have conpl eted

prelimnary root cause analysis on that. The root
cause that we have identified was a human performance
i ssue.

Now, there are some other contributing
probl ens. None of those are material condition
issues. But there were sone others, you know, for
exanmpl e, not using effectively operating experience.

Previ ousl y we had handl ed a f ewour sel ves.
For the last three outages -- this will be the third
-- we have brought in a vendor to handle the fuel
during the outage. And | would say it's a human
performance, but this is a human performance issue
t hat coul d have been prevented.

Those are the things that we wll be
wor ki ng on now, the long-termcorrective action.

MEMBER LEI TCH: Now, t he fuel handling has
to be done with an individual with an SRO at your
facility. Now, that's not the vendor. I n ot her
words, you have an SRO responsible for the fuel
handl ing as wel|?

MR. GAMBHI R It's the supervision. There
has to be supervision. Actually, engagi ng the bundle
can be done by the contractor.

MEMBER LEI TCH:  But the supervision?
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10
MR. GAMBHI R: Yes, we have the

supervision. There are a |lot of contributing causes
there that we are still working on, but it was a human
perfornmance i ssue.

MEMBER LEI TCH: Ckay. Thank you.

MR. GAMBHI R: Joe, do you want to add
anything to that?

DR. GASPER No. | think you covered
ever yt hi ng.

MR. GAMBH R Ckay. |If there are no other
guestions, then!l will turnit over to Bernie. Bernie
is going to go for the inplenmentation. Are you okay
here, Bernie?

MR. VAN SANT: As Sudesh said, | want to
cover two topics. One is to go over sone of the
i nspections that we have been doi ng on two of our RCS
component s. And then | also want to talk about
i cense renewal inplenentation.

Two conponents that | will be going over
are the CEDM drive mechani sns and t he reactor vesse
head. | wll give you a little background. 1In the
early '90s, Fort Cal houn had a | eak i n our upper CEDM
housing. Shortly after that, Palisades, who has a
simlar design, CEDM housing, and dry nechanism

started having leaks in their drives.
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As a result of that, OPPD commtted to
devel oping a CEDM material reliability plant. That
pl ant consists of going in on an outage basis and
doi ng inspections on the welds, on the CEDM upper
housi ng, and on the CEDM seal housings for all the
drive packages, taking those, a group, at a tine,
every outage until we get a good identification of
what t he cause of the crackingis, mechani snms, and how
to inplenent a programto ensure that we don't have
any in the future.

We have committed t hat whatever cones out
of this plan, which would be nutually agreeable
bet ween NRC and OPPD, that we have commtted to carry
t hat programinto the period of extended operation as
one of the commitnments we made for |icense renewal

| will get intothe inspectionresults in
2002. We inspected the seal housings for the control
and the dry nechanisnms using eddy current testing
nmet hodol ogy.

W t est ed ei ght seal housi ngs and found no
i ndication inany of the eight seal housings. W then
attenpted to use a robotic UT neasurenent machi ne on
t he upper housing welds. We did this because of the
hi gh-dose area i nvol ved i n exam ning the housings.

Unfortunately, this was sonewhat of a

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

12

prototype machine and didn't perform |like we had
antici pated. So we ended up having to go back in and
manual |y do UT on sone of these welds. As a result,
we only had two wel ds t hat we ended up achi eving a UT
reading on. Both of those were acceptable.

Thi s out age we' re goi ng back i n with a new
style of UT machine we hope to have a nuch better
success rate on. W have conpleted the --

MEMBER SHACK: Excuse ne. Wat are you
i nspecting with the eddy current systenf

MR. VAN SANT: The seal housi ng on the dry
package. The way our seal housings are set up may be
alittle different than what you are used to. W have
an upper housing, whichis essentially aten-foot tube
that goes fromthe reactor vessel nozzle up to the
control el enment dry package and in the control el enent
dry packages where the seal housing is.

So the upper housing has three welds on
there that are susceptible to cracking that we are
i nspecting. And then inside the control elenent dry
package, there's a seal housing that we i nspected t hat
a current --

MEMBER SIEBER: And the entire tube is a
pressure boundary?

MR, VAN SANT: Yes.

NEAL R. GROSS
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MEMBER SHACK: And this is all 3477

MR. VAN SANT: The control el ement upper
housing is a 316, | believe. And the dry package,
think that is a 347, but | can't say for sure.

As | said, we just now have started this
week attenpting the robotic inspection of the UT on
t he upper housing welds. So | don't have any results
toreport onit as of yet, but that shoul d be done by
the end of this week.

The reactor vessel head, we did a bear
head i nspectionin 2002, againw th the robotic vi sua
inspection. | did not identify any buil dup of boric
acid or any | eakage around any of the nozzl es.

We repeated that again this outage, the
sane results, haven't seen any buil dup of boric acid.
W have conpared the digital pictures from2002 with
the pictures we take in this outage, in 2003, and
there's little, if any, change in the condition of the
head. It's clean, in good shape. So we're very happy
w th that.

MEMBER LEI TCH: Bernie, are you able to
fully conply with the NRC order in your 2003
i nspection?

MR. VAN SANT: Currently, we are at just

under 12 EFPY. So t he bear-head and vi sual i nspection
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both conply with the current order. W will have to
do a volunetric in '05.

MEMBER LEI TCH: I n '05, yes.

MR. VAN SANT: We are replacing the head
in'06. And based on the results of the inspections
and the planned replacenent in '06. W are
considering going in for an exenption on the
volunetric on '05, but we are planning to do that.

MEMBER LEI TCH: Ckay. Thank you.

VI CE CHAI RVAN WALLI'S: Wile we're on the
RCS, | noticed you have a crack in your pressurizer
| ower shell instrunentation nozzle.

MR. VAN SANT: Yes.

VI CE CHAI RVAN WALLIS:  And | was rather
surprised to see this is going to be managed entirely
by cal culating things. | would think that you woul d
want to inspect as well.

MR VAN SANT: The nozzle wll be
eval uated for TLAA. W have inposed a fix on that
nozzle. And the TLAAs address the --

VICE CHAIRMAN WALLI S: Thi s is
calculations, isn't it?

MR. VAN SANT: Yes. But we are replacing
it in '06.

VI CE CHAl RVAN WALLI S:  Yes.
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MR. VAN SANT: This nozzle as part of the

pressurizer wll be --

VI CE CHAI RVAN WALLI S: You are relying
entirely on the theoretical work to ensure that it is
okay?

MR. VAN SANT: We won't be relying on the
t heoretical work for the newlicense at all because it
is going to be replaced in 'O06.

VI CE CHAI RVAN WALLI S: Bet ween now and
'06, it's there.

MR. VAN SANT: Right.

DR. GASPER: Bet ween now and '06, the
pressure boundary wel d was noved to t he external side
of the pressurizer.

VI CE CHAl RMAN WALLI S:  So you have anot her
pressure boundary.

DR.  GASPER: And that, then, was
i ncorporated into the I'SI programas required by the
code.

VI CE CHAI RVAN WALLI S: Ri ght . So it
real ly doesn't need nuch managenment because you' ve got
a new pressure boundary?

MR. VAN SANT: Right.

DR GASPER That is correct.

VI CE CHAI RMAN WALLI S:  Thank you
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VEMBER S| EBER: Does the code allow a

repair like that?

DR. GASPER: Yes. W either have or wll
be submtting to the NRC. The code also requires a
submttal to the NRC. And | do not know the exact
status, whether that's --

MEMBER SI EBER:  You' re probably relying on
a code case, right?

DR GASPER Yes. | don't renenber --

MEMBER Sl EBER: Because a code itself,
that's not adequate repair.

DR GASPER: Yes. | don't renenber the
exact details.

VEMBER S| EBER: There have been other
pl aces that have used a code case.

DR GASPER: Yes. But a nunber of CE
desi gn plants have inplenmented this fix.

MEMBER SI EBER:  Ckay. Thank you.

MR. VAN SANT: The anal ysis that we were
tal king about was only for the period of extended
operation. W currently have the analysis in place
for the weld as it exists now

MEMBER ROSEN: Have you had a | ook at the
reactor vessel bottom head yet?

MR VAN SANT: W have no nozzle
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penetrations in our bottomhead. So the answer is no,
we have not | ooked at that.

VEMBER ROSEN: You have no
instrumentation, thinble heads, or --

MR, VAN SANT: No.

DR GASPER Al our instrunentation is
top-mounted. Al the NCOR instrunmentati on comes in
t hrough the top of the reactor vessel.

MEMBER ROSEN: So the bottom head is
conpl etely snooth? There's no --

DR GASPER: Yes. There are no
penetrations in the bottom head.

MEMBER ROSEN.  Ckay.

MR. VAN SANT: Conti nue on? The next
topic | wanted to cover was our |icense renewal
i mpl enent ati on. One of the things | wanted to
enphasize was that in preparation of the |icense
renewal application, we performed our scoping in
accordance with 10 CFR 54. 4.

What that nmeans is we | ooked at all SSCs
inour plant. W did not screen any conponents based
on safety cl assification, went back and | ooked t hr ough
t he database for all the |icense renewal conponents.

There are a significant nunber of

conmponents that are not safety-related. If nmy nenory
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serves, it was approximately 16 percent of the
conmponents that we have in our database are not the
safety-related «classification, did not have a
safety-rel ated cl assification.

The other bullet that | have here is to
identify that we are wupdating our configuration
control procedures for nodifications and engi neering
changes to incorporate the requirenents of 10 CFR
54. 37.

W will be using the sane criteria for
eval uating configuration changes that we used in
scoping for the license renewal application. If we
identify a conponent that neets the criteria for the
scope of license renewal, we will be including aging
managenent prograns, applying those prograns to those
conmponents the same as we did in the Iicense renewal
appl i cati on.

| wanted to talk a little bit about the
commtments we have nmade as part of our |icense
renewal application. W have the commtnents |isted
in the SER as well as in our USAR suppl enent.

These commtnents consist of three
different types of conmtnents. One is for new
programs that we have had to develop; program

enhancenent to exi sting prograns, where we have had to
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do additional work to satisfy the requirenments of the
GALL and the NRC, and then, finally, commtnents to
perform TLAA evaluations for conponents prior to
entering the period of extended operati on.

These commitnents will be tracked in the
Fort Cal houn station regulatory conm tnment tracking
system the same as we track all of our regulatory
commtment itens. In that system we have assigned
orders and established comm tnment dates for those
items to ensure that they are conpleted on tine.

Finally, for those prograns that we have
credited for license renewal, all of those prograns
have inplenenting procedures to carry out the
requi rements of the program In those inplenmenting
procedures, we have annotated either the whole
procedure or the steps in the procedures that are
required to conmply with the needs of the aging
managemnment program

So it's obvious to anyone using the
procedure or trying to change t he procedure that these
steps are commtnments to the NRC and need to be
treated accordingly.

MEMBER LEI TCH: Do you have any idea how
many of those prograns either are or wll be

i mpl enented short-termversus waiting until you're 39
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and a half, so to speak, before inplenmenting themor

MR. VAN SANT: We're in the process of
i npl ementing the changes now. The goal is within the
next few years to have those all inplenented. We're
not waiting until 2013 in the period of extended
operation to get those inplenented. W need to get
themin process and get themoff our books, basically
to move on. W don't want to cone on 2013 and try and
figure out what it is we commtted to.

MEMBER LEI TCH: Ri ght.

MR. VAN SANT: So we're going forward with
t hose now.

MEMBER LEI TCH: Yes. That's good. W're
concerned not only about your resources if you wait
until the last m nute but NRC i nspection resources as
wel | . This could be a very high peak load if
everybody were to just wait until the last mnute. So
| " mpl eased t o hear you' re novi ng t owar ds i npl ementi ng
t hose prograrns.

DR. GASPER: As part of the inplenentation

of the new procedures, we will have training for all
of the engineers that will be doing configuration
changes that could inpact the |icense renewal

application comm tnents.

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

21

OPPD also wll be training any new
engi neers that come on board. They have to be

qualified to performcertaintasks. Those peopl e that

will be qualified to perform configuration change
activities will receive training on the procedure,
which will include training on the |icense renewal

conm tnents and the process of scoping and screening
for license renewal.

W also will have the plant equipnent
dat abase updated to refl ect those conponents that are
part of the license renewal commitments that were
scoped in as part of license renewal. This conbined
with the procedure annotation to identify those
conmtrments and the training we feel will ensure that
we mai ntain our commtnments to the NRC throughout the
peri od of extended operation.

CHAI RVAN BONACA: | have a questi on.

DR GASPER:  Yes?

CHAI RMVAN BONACA: In the late '80s, you
di d experience novenent of the thermal shield, sone
vi brati on.

DR GASPER  Yes.

CHAI RVAN BONACA: And | think in 1992, you
replaced 11 pins.

DR. GASPER: That's correct.
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CHAI RMAN BONACA: And then the vi brati ons

were reduced essentially to normal. Okay? Now, if I
remenber, you are proposing to continue to nonitor
thermal shield vibration to this thermal shield
noni t ori ng program

Now, if | understand, that's essentially
i nspections but is not -- | guess where | amgoingis,
how do you identify the vibrations? Wat is a nornal
| evel of vibration? Wat isn't normal? You do not
have a | oose part nonitoring system right?

DR GASPER Right.

CHAl RVAN BONACA: And you are claimng
that you don't need to have one to nonitor this. So
if you could el aborate on that?

DR. GASPER The nonitoring is done using
neutron noi se anal ysis. W do neutron noi se anal ysi s
onstart-up fromevery refueling. And, actually, when
we detected the original notion on that thernmnal
shield, it was detected in neutral noi se anal ysi s such
that we deternmned that we needed to go in and do
vi sual inspections.

And we're going to be continuing that
programbecause we ful ly recogni ze t hat t hose pi ns can
certainly relax again. And it was successful

previously, but we weren't able to identify that
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sudden notion was starting and we needed to go in and
i nspect those pins.

CHAI RVAN BONACA: (Ckay. | understand how
you did that. And that's the basis for saying we
don't need a | oose part nonitoring systenf

DR. GASPER Yes. Basically, our feeling
is that if we detected it would be a | oose part, it
woul d probably be too | ate. W woul d potentially have
damage to the shield. So that is why we are using
neut ron noi se.

CHAI RMVAN BONACA:  The ot her question | had
was regarding CEDM just a clarification of your
presentation. You said you had | eakage fromthe CEDM
package. If | understand it, this is the package
above, directly over the head.

DR GASPER Right.

CHAI RVAN BONACA: Okay. Now, vyou're
replacing the head in 2006, which gives us confort
i nsof ar as | eakage fromthe CEDMt here, but the other
| eakage you are still nmonitoringthrough normal nmeans,
| guess, right, for the foreseeable future? You're
not changi ng your upper package?

MR. GAMBHI R W' re changing the CEDM
housi ng al so.

CHAI RVAN BONACA: You' re changing the
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upper housing. Ckay.

MR GAMBH R The leak we had, it was a
spare penetration that we had. And that was out of
t he housing itself.

DR. GASPER. Yes. That was actually that
ten-foot pipe basically. And it was due to stress
corrosion cracking due to the fact that those were not
vented. So we tracked oxygen in them

CHAl RVAN BONACA: And you are replacing
t hose?

DR. GASPER Actually, the ones that are
cracked, those have been renoved.

MEMBER ROSEN:  Going back one slide to
your license renewal inplenmentation discussion on
slide 10, | think you are appropriately identifying
training as i nportant and al so that you' re going to be
i npl ementi ng sone of these requirenents begi nni ng soon
and not waiting until the end and enbeddi ng those
requi rements in your procedures.

Al'l of those things are good, but what are
your thoughts about putting this program under the
control of one person who is identifiable as the
license renewal guru or do you feel that you don't
need such a person in an ongoing manner that just

using a broad scope procedural approach would be
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satisfactory?

MR. VAN SANT: Qur belief is that if you
haven't properly docunented the procedure, that
doesn't nean you have a |icense renewal guru, so to
speak, to be able to address it. You should have an
adequat e procedure gui dance that can wal k sonebody
t hrough the evaluation to determne if they have an
impact on the commtments or I|icense renewal
appl i cati on.

MEMBER ROSEN: This is different than sone
ot her |icensees who have appeared before us and been
granted license renewal. Sone of the |icensees have
identified site points of contact, for exanple, on
license renewal, sonmeone who is the keeper of the
know edge that was gai ned during the revi ew and knows
where all the pieces of the program are and who can
t each new peopl e and exam ne issues as they conme up
separate fromthe procedural network.

That gave ne sone confort in that | felt
that the programwas | ess than automatic. There was
someone who was gui di ng and abl e to gui de and who had
the history and coul d respond to i ssues as they cane
up if they had a tangential or even a direct inpact on
license renewal activities.

MR. VAN SANT: W have people who will be
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avail able to support that, but the recognition was
that in going forward, at some point, you are going to
| ose that historical know edge, that you need t o have
that control in procedures such that you are not
dependent on people to provide that function.

MEMBER ROSEN: | think that is a little
bit of a red herring. |I'm not talking about being
dependent on people and not having it in the
procedures. " m suggesting that, in addition to
having it in the procedures and in addition to the
training was some confort to me to be advised by a
licensee or several licensees that they had soneone
who could be pointed to by nanagenent and say, "The
license renewal inplenentation is your bag. You're
t he guy who has to be thinking about that as part of
your job."

MR. GAMBH R Let me address that. I
think that's a good point. Here are the |essons
| earned personally for ne over the years, that people
change, conditions change. So you do need to have a
strong docunentation background so we can nove
f orward

One of the things that we did at Fort
Cal houn was -- this is back when we did the design

basi s reconstitution -- we al so devel oped what we cal
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t he program basis docunents.

W have very detailed program basis
docunments. They're not part of the |icense. | nean,
they were not done for this. They have been done
since many years. And things |like steamgenerators,
erosi on corrosion progranms, the relief valves, the
saf ety val ves, | nean, all of these things, you wanted
to preserve the know edge.

Bernie, correct neif I amwong. W are
| ooki ng at a program basis docunent on the |icense
renewal. So we will have a programbasi s docunent on
the license renewal also because that will be the
mast er docunent that retains all of the know edge.
It's in there.

And 1'm sure there will be a sponsor
assi gned. Each of the docunents has a sponsor
assigned. Soindirectly | think we will have what you
are tal king about, and then each of the procedures
then inplement it.

MEMBER ROSEN: | think that's fine. You
have a go-through gui de and a program basi s docunent

that is really the intent of my comrent that | think

MR GAMBHIR We'Ill have that. And your

point is valid. | nean, there are so nmany things in
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these that you can't wite in every procedure. And
t hen soneti nes things do get m xed up. And so we wi ||
have.

The program basis docunents in general
have served us extrenely well. W preserve fromyear
to year how many man-hours were used, what did we
find. W had a change of system engi neers on steam
generators and weren't able to just switch over tothe
next person. So that's the same concept we'll have in
the |icense --

MEMBER  ROSEN: It said know edge
managenent issue.

MR GAMBH R  Right.

MEMBER ROSEN: | think what you have
descri bed now would go a very long way to giving ne
t he sane kind of confort that, for instance, the site
poi nt of contact approach has given nme in the past.
| thank you.

VI CE CHAI RMAN WALLI'S: | have a question
about FAC, fl ow accel erated corrosion or fl ow assi sted
corrosion. You have had thin walls because of
corrosion. You actually had one that ruptured.

DR GASPER In '97.

VICE CHAIRVAN WALLI S: So as these

machi nes get ol der, the pipes, walls get thinner, may
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rupture. That apparently is okay because they're
managed by checkwor ks and all that kind of stuff. And
as you nonitor these pipes, they' re replaced when you
have to repl ace them And, therefore, they're not an
obstacle to renewing the license and that public
percepti on m ght be that as these t hings get ol der and
t hey wear out, then that's a bad thing.

But the fact that you can renew these
pi pes makes it okay. Is that really sort of putting
it inthe kind of everyday terns? |s that the way FAC
wor ks?

DR. GASPER. Yes. Typically checkworks is
used in a predictive method to identify where the
maxi mumwear i s occurring. That's confirned basically
wi th your inspection program You are then sel ecting
the sites that have the nmaxi mum rates and goi ng and
i nspecting those.

As we get to repl acenents, typicallyright
now we are trying to the best of our ability to
replace with FAC-resistant material in order to cut
down t he anmobunt of inspections and stuff, we've got to
do that. That's an outage expense every year.

So the relative costs of replacing with
FAC-resi stant material versus continuous inspections

| eads you towards at | east in our case to replace with
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resi stant material .

So that's right now basically our
phi |l osophy. W are trying to replace with resistant
materi al where we can.

MR GAMBHIR Inadditiontothat, for the
condenser that we're putting in, that wll have
titani um tubes. And that allows us to do better
chem stry managenent al so. So we're kind of | ooking
at it fromthat point of view too.

MR. VAN SANT: We're also replacing
f eedwat er heaters. As we go in and replace the
feedwater heaters, at that time, when we're cutting
into the extraction lines, we're |looking at what
pi ping we can replace as part of that.

VI CE CHAI RVAN WALLI S: Yes. Those
extraction lines have historically givenyou probl ens.

MR. VAN SANT: Right. That's the danger
ar ea.

MEMBER ROSEN:  And the material for the
construction of the feedwater heaters is?

MR. VAN SANT: It's going to be stainless

steel tubing. It's currently stainless steel tubing
right now And we'll replace with stainless steel
t ubi ng.

CHAI RVAN BONACA:  Wbul d you be doing all
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of this work if you were not planning for |icense
renewal ?

MR. VAN SANT: No.

MR GAMBHIR | think what it is is that
part of the justification is that the operation to
2013 becones uneconomni cal . W solved it. For
exanpl e, we are doing condenser inspections. It's
going to cost about $7 million just to i nspect those.

The condenser has been a source of probl em
for us inthe past. So the econom c case that we have
put together is that we need these things for goingto
2013 even. But it would have not been economical if
we were going only to 2013.

So the fact that we can go to 2033 -- this
is where | believe strongly that |icense renewal adds
to the safety of the plant because what we are doi ng
is this is going to help inprove the reliability of
the unit and, inturn, inprove the safety of the unit.

VEMBER ROSEN: And not have a | ong,
I i ngering period where you' re managi ng to get through
and then shut down in 2013. |Instead of that, taking
a proactive approach, i nproving the materi al condition
of the plant across the board, and planning to go on
for a | onger period.

MR GAMBHI R That is correct.
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VEMBER S| EBER: Have you purchased the

condenser tubes yet?

MR. VAN SANT: No, not yet. W' re going
out for bid shortly.

MEMBER SIEBER | presune that you are
aware that the nonment of inertia of titaniumtubes is
di fferent than what you now have and t hey are prone to
vibration. And you may be in a situation where you
have to stake the condenser because the tube support
plates are too far apart. Just so you are aware of
t hat and spend --

MEMBER ROSEN: | think that i s well-known,
Jack. | think that places where titani umcondensers
have been installed to replace, for instance,
Admralty brass, Mnell netal have been successful.

MEMBER SI EBER:  Sone have. Some haven't.

MEMBER ROSEN. My own experience has been
that it's very satisfactory.

MR. VAN SANT: We're not just re-tubing.
We're replacing the entire nodul e.

MEMBER SI EBER: Ch, really? Okay. So you
all have new support pl ates.

MR. VAN SANT: Right.

MEMBER S| EBER: (Okay. That sol ves that

probl em
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CHAI RVAN  BONACA: Ckay. Any ot her

guesti ons?

(No response.)

CHAI RVAN BONACA: If not, then we wll
hear fromthe staff. Thank you.

MR. KUOQ  Thank you, Dr. Bonaca.

My name is P. T. Kuo. | amthe Program
Director for the License Renewal and Environmental
| npacts Program Butch Burton is going to nmake the
presentation. He's the project manager, as you know.

And, briefly, just a status report that
during the top of SERwith open itens, we had 11 open
items. By the tinme that we finished the subcomm ttee
neeting, we had only one | eft, which had to deal with
the changing of tables by the applicant in the
application. And since then, even this issue has been
resolved already. Butch is going into the details of
t hat .

And | al so want to nention that given Fort
Cal houn being the first GALL plant, we have a nunber
of |essons | earned. W are trying to incorporate
these lessons learned into the future application
reviews. Butch is also going to go over sone of the
| essons we have | earned.

So with that and if he is ready, then
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will turn it over to Butch.

MR. BURTON: Al right. Thanks, P. T.

MR KUO.  Sure.

MR. BURTON: Can everybody hear nme okay?
First, one housekeeping item The slides that | am
goi ng to have up here, | had to make sone | ast m nute
changes to them The comm ttee nenbers have the
correct slides. For some of the folks in the
audi ence, you are goingto findvery m nor differences
between the slides | have up here and what you have;
agai n, very, very mnor.

Thank you for allowing ne another
opportunity to talk with you about the staff's review
of the Fort Cal houn |icense renewal application. Let
me start with a very brief overview | knowit |ooks
like a lot of slides, but | intend to nmove through
themfairly quickly.

The application was actual |y subm tted by
letters dated January 9th and April 5th. And as | go
through, | will explainto youalittle bit about how
and why t hat happened in two subnmittals, as opposed to
one.

As you know, it's CE PWR |ocated just
north of Oraha, Nebraska. Current |icense expiresin

August of 2013. They're requesting a 20-year
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extension of the license. W issued our SERw th open
items in April. W had our subcommittee in June. And
we issued the final SER in Septenber

We al so had a brief session with the ful
conmttee -- | believe that was in March -- totry and
famliarize you all with the application sinceit was
the first to utilize GALL.

VI CE CHAI RMAN WALLI S:  This SER, we have
had comments on SERs i n the past, |license renewal . My
inmpression is that it's, for ne anyway, nuch nore
conplete than the earlier ones. It goes over the
hi story and howthe RAI's were resol ved, there were not
i nspections, and so on, gives nmuch nore expl anati on as
to why you reached the decisions that you did. And |
found that very useful.

MR. BURTON: Good, good. |'mglad to hear
t hat . We thought that it was inportant that we
conmuni cat e t o our stakehol ders sone of the background
of GALL, howit was devel oped because it was the first
one to understand how t hi ngs were structured and how
we perfornmed our review. So we didtry to include all
of that. | amglad to hear that you found it hel pful.

One of the things that I knowthat you all
are always interested in is how this application

conpared to previous ones. As | nentioned, it's the
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first applicationtofully inplenment the GALL process.

If you renenber, St. Lucie applied
portions of GALL, but we were the first ones to
actually look at an application that instituted the
full process.

As a part of that, we had to do sone
re-engi neering of our reviewprocess. And | have sone
| essons learned with that. One of themwas that it
was the first plant where we actually did a
confirmation of their claimof consistency with GALL
for the agi ng managenent programs. And we actually
i ncluded that as part of the AVR inspection. Again,
there were sone | essons | earned associated wi th that
that | will talk about.

It was also the first plan to utilize an
SER template. What we tried to do was we tried to
make the review a little bit nore consistent froma
st akehol der' s point of viewto be able to consistently
docunment how we did what we did. And so we actually
devel oped a tenplate. And we have actual |y used t hat
concept with applications after Fort Cal houn. So
t hose are sonme of the things that were different from
sone previous applications.

kay. |I'mactually going to begin at the

end. I am going to start wth the staff's
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conclusions. Ten CFR Part 54 | ays out what has to be
met in order to issue a renewed |license. There are
basically three requirements that are docunented in
54. 29.

One i s that actions have been identifi ed,
have been or wll be taken. You have heard this
| anguage before. This is basically the reasonable
assurance finding associated with the safety review

The second itemis basically that we have
to | ook at the environmental inpacts and nake sure
that there are -- if you have seen the conclusion
there, it is very legalistic, but it basically says
t hat environmental |y we have not found anyt hi ng that
woul d prevent them from inplementing this |icense
renewal option if they choose to; and then, finally,
matters raised under 2.758, which is basically a
hearing. And there were no requests for hearings or
petitions tointervene. Sothat | ast requirenent has,
in fact, been net.

So these are the conditions. Basically,
nost of the rest of my presentation is howwe cane to
reach this first finding, this first reasonable
assurance finding.

Ckay. The first thing that the staff

| ooks at is the nethodol ogy. The reasoning behind
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that is that if the nethodology is not sound, you
can't trust the results. So the first thing is they
have to | ook at what they're doi ng and nake sure their
net hodol ogy i s sound.

Specifically, we're | ooking to make sure
t hat the nethodol ogy neets the requirenents of the
rule and that it is consistent with how it is
described in the application. So that is what we are
| ooki ng at.

We supplenent the staff review with a
nmet hodol ogy audit. That's normal procedure for us.
As a result of the review and the audit, we had four
requests for additional information having to dowth
nmet hodol ogy.

|'ve identified functional realignment.
You know t hat al ways cones up. And so that's one of
the things that we al ways | ook at. One of the things
that canme up, we had a question with regard to
functional realignnent.

For those who may not be aware of what
t hat neans, it's basically when you take the functions
of one system and actually functionally, not
physically but functionally, associate them wth
anot her system The one that cones up nost often has

to dow th containnent isolation. Otenyouwll have
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systens that they would have no other in-scope
functi on except for containment isolation.

And so what sone applicants have done is,
rat her than bringi ng that whol e systemin scope, they
will take that particular conponent that does that
i n-scope function and actual ly functionally realignit
to a new systemthat is normally called in this case
cont ai nnent i sol ati on.

But froma net hodol ogy poi nt of view, al
of that needs to be clearly laid out and descri bed.
What we found was that when you | ooked at sonme of the
docunentation, it wasn't real clear how all of that
was done.

Wien we find those kind of apparent
di screpanci es, what we do during the inspectionis we
say, "Ckay. The paperwork, the description doesn't
seemto be inline with what you're claimng. Let's
sit down, and you go through with us exactly what you
did in order to do this functional realignnent."

What we found is that they, in fact, did
it «correctly. The problem was just in the
docunent at i on. In fact, that was one of the RAls
associated withit. And they cane back and made a fi x
that clearly described that mnethodol ogy.

There were no open itens. We had one
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confirmatory item which we resol ved, which had to do
with the realignment. So froma net hodol ogy poi nt of
Vi ew - -

CHAI RVAN  BONACA: In the process of
scopi ng and screening, did you identify other itens
t hat should be in scope?

VR, BURTON: Yes. In fact, after we
| ooked at the nmethodol ogy, then we |ooked at the
scopi ng and screening results. And that's what's
going to come up in the next slide.

CHAI RVAN BONACA: Ckay. And you'll tell
me how many systens and al so if these were part of the
interimstaff guidance?

MR, BURTON. Sure, absolutely.

CHAI RVAN BONACA: | guess where | amgoi ng
isif we have the application, we see that thereis a
signi ficant nunber of components and systens that are
included in the scope after the staff reviews and
finds that there are di screpancies.

| would expect that once GALL becones
fully institutionalized in the applications and a
menber of -- | mean, there shouldn't be the need for
the staff to cone in and identify all of these
components. GCkay? So how can we say the nethodol ogy

is adequate if, in fact, it doesn't |lead to have two
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reviewers conmng to the sane concl usi on?

MR. BURTON: Right. And, actually, that
is a very good question, and the staff has | ooked at
that. When you find that the results -- if there are
a nunber of things that had not been brought into
scope, then you question the nethodol ogy, which is
basically what you are saying. And, in fact, during
t he i nspections, we did | ook at that and ask for sonme
expl anation. And often what it was is that -- you
will seethis insonme of the RAI responses -- it's not
that they mssed it.

It's that they |ooked at it and nade a
determ nation for various reasons that the RAIs wi ||
talk about the details, why they nade a conscious
deci sion not to scope it in. And the staff woul d have
a di sagreenment. And that is part of what sone of the
di scussions were. And a lot of that is docunented in
the RAI's and t he subsequent SER

We woul d have been particul arly concerned
if it was sonet hing where they just conpletely m ssed
it. And what we found was when we questioned them
about that.

For instance, I'Il give you a for instance
about the scoping: thecirc water tunnel. One of the

i ssues that came up when we were doi ng the revi ew was
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the circ water tunnel was not initially included in
scope. Let ne just say that. And so we said, "Wll,
what if the tunnel failed? Could it not block raw
wat er di scharge?" because it all goes through that
t unnel .

And our first thought was, "Well, the
applicant just mssed it."

And, in fact, when we started to talk to
them they said, "No. W did not mss it. W did
| ook at that and consider that, but we found that if
t he tunnel collapsed, there would still be room for
raw wat er di scharge to get through.”

So we got into those discussions. And
ultimately what they did decide to do was to actually
bring the tunnel in scope and actually made it part of
the intake structure, which was already in scope.

And t hen when sonet hi ng conmes i nt o scope,
we bring all of the associated aging nanagenent
information with it. But what we found was that when
you | ooked at concrete, steel, whatever the structural
components were that were associated with the tunnel,
they were already captured in the intake structure.

So when all was said and done, there
really was nothing that really changed other than

bringing that additional tunnel into scope.
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Does that answer your question?

CHAI RVAN BONACA:  Yes, it does. | nean,
my main concern is to see progressively as we nove
t hrough these license renewal s, that the guidance is
clear and that you will cone to the sanme concl usion
and thereisn't the need for the staff toidentify al
of these additional conponents because whenever there
is a discrepancy, |'mleft to the question, how many
t hi ngs have been m ssed by both the staff and the
i censee?

MR BURTON: Right. You're absolutely
right. Yes, we do expect that that kind of thing will
be reduced and eventually go away as we go on,
certainly.

So, anyway, in terns of scoping and
screeni ng nmet hodol ogy, when all was sai d and done, we
found that the nethodol ogy was adequately descri bed
after some of the discussions and the commtnments to
make sone nodifications to the functional realignnment
description but other than that, that they were, in
fact, neeting the requirements in terns of
nmet hodol ogy.

Now, once we went t hrough t he met hodol ogy,
then we | ooked at the results. Ckay? W did a staff

revi ew here i n headquarters suppl enmented by a scopi ng
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and screening inspection, which, again, is what we
normal |y do. Exactly 69 RAls canme out of the scoping
and screening review and i nspection.

After going through the responses to the
RAl's, we found that there were three that carried over
as open itens, all of which have been resol ved.

And | do want to add that during the
subconm ttee neeting in June, when we |ooked at the
exact status of all the open and confirmatory itens,
at that point, everything had al ready been resol ved
with one exception, which | wll talk about.

So in terns of the specifics of the open
items, we had already discussed them at the
subconmittee nmeeting. And they were resol ved at that
point. Later on, | do have several slides. | won't
gointo detail, but it gives alist of all of the open
and confirmatory i tens, what the i ssues were, what the
final resolution was.

MEMBER LEI TCH:  Assune the | SGs were not
fully pronmul gated at this tinme. Wuld you think that
i f he had been, that a nunber of these RAIs woul d have
been greatly reduced?

MR. BURTON: | don't know about greatly
reduced. It certainly would have inpacted on the

nunber. There's no question. Because you're right,
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at the point that we started our review, many of the
| SGs had not been issued. |In fact, even now, |ike,
for instance, seismic 2/1, that takes us back to
Hat ch. There's been a long devel opnent and issue
process with that.

The one thing that | can say, not only
with Omaha Public Power but with sonme of the other
applicants, is that it doesn't ook |like the industry
is waiting for the final 1SG to be issued. |If they
can address it in the developnment of their
application, they seemto be trying to do that. |If
they are too far along in the devel opment of their
application or if they application is already
i n-house, they know that they can expect RAls. And
they' re ready for them

So we find that even when the 1SGs are
still in devel opnment, they | ook at what the staff's
initial positionis. And they do try to address it.

So yes, alot of the scoping and screeni ng
reviewresults, we had three open itens, one of which
was the tunnel that | had just tal ked about, and no
confirmatory itemns.

Okay. One issue that cane up during the
subcomri ttee nmeeting and has si nce been nenti oned,

understand, at St. Lucie and | know it came up at
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Robi nson yesterday has to do with the pressurizer
spray nozzle. | tried to kind of sunmari ze where we
are with that.

The way it started off was the staff
identified an i ssue with the spray nozzle. Fromour
point of view initially, we said, "Well, the spray
pattern is really critical. It would seemto us that
the spray pattern is critical to neeting the
depressurization as far as reaching col d shutdown for
Appendix R And on that basis, it seens to us that
t he spray head should be in scope.”

Applicant came back and said, "No.
Actual ly, the spray patternis not critical to nmeeting
Appendi x R and depressuri zi ng and reachi ng shut down. "

What they had done was they had done a
study and found that the pattern is not so inportant
as the fact that you get the water in the pressuri zer.
It's not as efficient clearly, but in order to get the
t hing shut down in, | believeit is, 72 hours, it may
not be the nost efficient way to doit, but as | ong as
you can get that water in there, you will get there.

So what is in scope, what is in scope, is
the pressurizer in the piping that ensures that the
water can get in there. The problemis that when we

docunented this inthe SERwith openitens, it didn't
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cone across that way because in their response, they
al so tal ked about al t ernat e ways of reduci ng pressure.

Qur conclusions, the way it sounded, it
sounded | i ke the basis for our finding was that they
had al | of these al ternate neans of reduci ng pressure.

| guess it would be simlar to everybody
says with the spent fuel pool cooling, they always
say, "If push comes to shove, we can run a garden hose
in there to keep the fuel covered."

That's fine. That's good. That's nice.
That's not a basis for reaching any kind of safety
finding. And | think our SER sort of read that way.
And you guys called us --

VI CE CHAI RVAN WALLI S: Your SER is a
little confusing because the statement in there is
"The pressuri zer spray head has no i ntended function."
Well, obviously it has a function or it wouldn't be
t here.

What you shoul d say is it has no necessary
safety function or sonething.

CHAI RVAN BONACA: Yes, for the license
renewal .

VI CE CHAI RVAN WALLI S: It obviously has a
function.

CHAI RVAN BONACA:  Yes, yes.
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MR. BURTON: Okay. Yes. | understand
where you are going with that, but for I|icense
renewal , intended function has a specific function.

An i ntended function is a function that is needed to

VI CE CHAI RVAN WALLI'S: It depends on the
cont ext, yes.

MR, BURTON:  Yes.

VI CE CHAI RVAN WALLI S: But this is too
sweepi ng a statement, it seens to ne. |f someone j ust
reads this, it doesn't nmake sense and has no i nt ended
function. All parts there have sone intended
function.

MR. BURTON. Ckay.

VI CE CHAl RVAN WALLI S: But they're not
relevant to this particular issue. That's all.

MR. BURTON: Ckay. Yes. And these kinds

of things may cone up again. | guess what | wll say
is if there is still something in the SER that is
still not clear, that certainly may be one of them

If we need to nmke any of those final
changes, we still have another shot of doing that
because we can make changes in the SER and then put it
in the NUREG And that is the final.

Soif youfeel that that clarificationis
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needed, | think we can still do that.

CHAl RVAN BONACA:  Well, | think this is
hel pful, what you're presenting, then, because when |
read it the first time, | pulled up this issue, to ne,
it was really Iike, you know, yeah, when | go down ny
hi ghway, if | failed ny brakes, | can still use ny
hand brake to bring nmy car to a stop. Yeah, you can
do that, but that really is the sense | got.

And so | was saying, well, the primry
nmeans of cooling here is pressurizer head. Do we want
toreally present the operator with a situation where
he doesn't have it?

| guess it's a bigger question than
general. You nade anot her exanple before of the --
what was it, the canal, the discharge canal, where
still the ability of dischargi ng groundwater through
a col |l apsed canal .

| understand the |license renewal is very
speci fic and focused on t he desi gn basi s, but we don't
want to get to the point where you have pl ants which
you are not taking care of.

So if you have spray head failing, for
exanpl e, woul d you have | oose pi eces up there? Were
woul d they go? You know, there are i ssues there that

cone up.
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So that gives an inpression that by
focusing summarily on the design basis, in arguing
about including or not including, there are al nost
sone cavalier actions about the rest of the plant.

And none have been raised. It's just that
that the inpression it |eaves.

MR, BURTON: | understand exactly what
you' re sayi ng. And you're right because because
sonmething is not in scope or not subject to an AWR,
t hat certainly does not nmean that an applicant is just
going to let it fall to pieces.

CHAI RVAN BONACA: Yest erday, we heard
anot her applicant, who said that the reason why they
were not put in the scope was a different one, was
because t hey had | ooked at operating experience. And
they had seen nobody having problenms wth the
pressurizer spray head.

Well, to that, | can say, in 30 years of
operati on now, we are tal king about 30 nore years for
ot her plants. How can you project the sane
performance in the future?

So there are issues there that | eave you
puzzl ed about it.

MEMBER ROSEN: Well, now that you have

devel oped substantial expertise in the issue of
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crediting the pressurizer spray nozzle to neet
Appendi x R, al ong conmes 50.48(d), risk-inforned fire
protection rules, which, by the way, changes the
wat erfront on this i ssue because nowyou don't have to
go to cold shutdown. You can stop at hot shut down.

And so now, whether or not you need the
pressurizer nozzl e spray to get to hot shutdown tinely
starts the debate over again for plants that take the
voluntary road to use inplenenting 50.48(d).

MR. BURTON: You're absolutely right. As
you wel | know, currently the whole |license renewal is
not yet risk-informed. But you're absolutely right.
And it's sonething that we are all aware --

MEMBER ROSEN: But that's the current
i censing basis. And the current |icensing basis
would be changed for a plant that voluntarily
i mpl ements 50.48(d). So now you're going to have to
go back when that happens.

And in sone cases, like this one, | think
it mght relax this requirenent of a pressurizer
spray. In sonme other cases, it mght have other
i mpact s.

CHAI RVAN BONACA: Relax it even further.
| mean, it's not in scope.

MR.  BURTON: What you're saying, we
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totally agree with, and the staff is aware of it. And
P. T. may want to speak to it.

MEMBER ROSEN:  The general nessage i s that
as regul ations that affect the current |icensing basis
change --

MR. BURTON: Change, right.

MEMBER ROSEN: -- then one has to think
what the inpacts are for regul atory actions that have
been taken in the past that were fundanentally based
on the licensing basis.

MR. BURTON: Absolutely, absolutely. |
agree with you. | don't know if --

MR. KUO M. Rosen, whenever the |licensee
wants to change the current |icensing basis, they have
to submit an anendnent for staff review Soit has to
go through the regul atory revi ew consi deri ng whet her
it wuld be a factor, what we inpacted, before the
i censing basis can be changed.

MEMBER ROSEN:  That's right. And if they
don't discuss this one, a plant that is adopting
50. 48, you have an RAI.

MR KUO. Correct.

MR. BURTON:. Absolutely. Absolutely. So
going back to Dr. Wallis, we will definitely go back

and take another | ook at that and see if we can get
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t hat cl ear because we don't want to send the nessage
t hat because the spray head is not in scope that,
therefore, its function is not inportant.

VI CE CHAI RVAN WALLIS: It says it has "no
intended function.” It doesn't say anything about
i mportance. It says not at all.

MR BURTON: Right.

VI CE CHAI RVAN WALLI S: You may as wel |
throw it away.

CHAI RVAN BONACA:  Well, you want to add
"in license renewal"” into the --

MR BURTON: We'll clear that up.

kay. So, again, our conclusion after
| ooki ng at the scoping and screening results, again,
there are two things: whether all of the structure
systemand conponents that shoul d be within the scope
of license renewal have been identified. And that's
54. 4( a) .

We have found that all of them have been
identifiedandthat the structures and conponents t hat
are within scope that should be subject to an aging
managenent review again, passi ve | ong-1ived
components, that those have been identified. And,
yet, the requirenent is 54.21(a)(1). And we found

that all of those had been identified.
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Next, after scoping and screening comes
agi ng managenent. | have this in two parts. First,
tal k about the agi ng managenent prograns. And |'ve
got basically what anmounts to | guess just sone
statistics or whatever, but staff thought that its
review -- again, it was supplenented by an AMR
i nspection and audit.

And what we have done, for those of you
who were at the Robinson presentation, after Fort
Cal houn, we re-engineered the process, where the
confirmation of consistency with GALL i s now done by
a separate agi ng managenent program audit teamthat
goes out, starting with Robinson.

We didn't have that. We actually triedto
incorporate that consistency check in the AM
i nspection. Wat we found was that it was really a
real ly big burden on the i nspection teambecause t hey
had to do everything that they have al ways done, and
then we added this on top of it.

It was quite a lot. And for that reason
as well as sonme others, we decided to pull that out.
That seenmed to be a function that we could handle
within projects. And so that's what we're going to be
doing in the future.

VI CE CHAI RVAN WALLI S: One thing these
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i nspectors | ooked at was the containnent protective
coatings. | just wonder how they handl e sonething
like this, which is sort of a matter of present
concern. | nmean, there's a bulletin out there. There
is a NUREG guide. There is debate anong the agency
about how to handl e sunp bl ockage and all of that.

How do they deal with sonething which is
acurrent issue like that, whichisn't in GALL in the
same way because GALL i s based on what is done in the
past or it was devel oped before these things were of
current interest?

MR. BURTON: Ckay. Let ne answer it in
two parts. First of all, let ne talk specifically
about coatings. OPPD did not take credit for
coatings. GCkay? Wat they said is the underlying
netal and its managenment is what we're going to do.
Having the coatings is a help, but --

VI CE CHAI RVAN WALLI'S: But it might be a
hi ndrance. |If they cone off, they' re bad.

MR. BURTON: Ri ght. But what they are
hanging their hat on is the managenent of the
underlying conmponent is what they are going to
mai ntain. That is what they are hangi ng their hat on.

Now, again, thisis right back to what you

wer e saying before. That is not saying that they're
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not going to take care of the coatings and | ook at

them and all that kind of thing, but for I|icense
renewal , interns of what they are crediting, they are
not taking credits for the coatings. They are

credited with managi ng the conmponent itself.

Now, the broader issue of issues that cone
up, that's part of what we do. That's part of what
the 1SGs are for. As we do our reviews and the
revi ewers who are working on the license renewal are
the same reviewers |ooking at current operating
issues, | nean, | don't see how you could do it any
ot her way and still be on top so that |icense renewal
woul d be relevant. So that sanme revi ewers do both.

And that is how we identify the issues
t hat may need to be addressed in |license renewal. The
docunentation of that whole resolution process for
license renewal is what the | SGs are. And we have 15
| SGs at this point, either issued or in draft, or --

MR. KUG  Total nunber, 20.

MR. BURTON: Twenty. So there is a whole
range of issues that were actually identified by
reviewers or sonetinmes by inspectors, like with the
fuse holders |I'm sure you all are famliar wth,
current operating issues that nmay have an inpact on

Iicense renewal . And we have a whol e process in pl ace
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to try and evaluate and reach resolution and
i ncorporate those resolutions into our guidance
docunents. Am | answering?

Ckay. Agi ng managenent prograns, 24
total. Fourteen of the 24 are what we call common
anps. And by that, where we are now is we break up
the systenms into six broad what we call system
structural groups.

There are sonme agi ng managenent prograns
t hat apply across those groups. The one that usually
cones to mind is chemstry. Chemstry is a program
that's applied to reactor systens. |It's applied to
auxiliary systens. It's appliedto ESF systens. Each
of those is a separate systemgroup. Nonetheless, a
common anp is sonething that applies across those
system groups. W have 14 of those.

There were also ten systemspecific
groups. For instance, the reactor vessel internals
i nspection applies specifically to reactor systens.

Anyway, here is just a breakdown for each
of the two major groups. W had five that were
conpletely consistent with GALL commobn anps, seven
that were consistent with sone deviation, two that
were non- GALL. Under the ten, you can see a simlar

br eakdown.
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We had a total of 22 systenms that were
consi stent with GALL, either conpletely or partially.
We had one agi ng managenent program non-EQ cabl es,
but when they initially submtted the application, it
was a non- GALL anp.

This is one of those situations where we
were issuing GALL and certain aspects of GALL. And
one of them that canme sort of on the back end was
11(e) (1), (e)(2), and (e)(3), nmanagenent of cabl es.

And so we got into a thing where they were
not really being consistent with the GALL anp. And
t hr ough sone di scussions and interactions, they went
and refornulated that anp. And now they are
consi stent with GALL.

Nunber of anps that are consistent but
wi th sone devi ations, there were 13 of them And this
seens |ike such a basic thing. | amusing the term
"devi ations,"” but specifically what you see in the
application, the deviations canme in three forns,
clarifications, exceptions, and enhancenent s,
somet hi ng very sinple. Well, what exactly do each of
t hose nean? And that was never defi ned.

So we even had an RAI just to say,
"Exactly what do you nmean by these ternms?" So we got

that clarified. And, as you can see, these are the
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nunber of agi ng managenment prograns that have one or
nor e.

Nunber of GALL anps that are referenced in
the LRA total of 33. Sonetimes you had a
pl ant -specific anp that said they were consistent with
one or nore GALL anps. But when you total ed them al
up, there were 33 of them

W have 38 RAIs fromthe anp review, no
open times, one confirmatory item Again, that was
resolved. We also reviewed for each of the aging
managenent prograns the USAR supplenent, which
ultimately is going to go into the USAR and what is
going to be living on after |icense renewal .

One of the issues that al ways cones up is
one-time inspections. GOCkay? At Fort Cal houn, at the
time, the one-tinme inspection programhad not yet been
devel oped. So what we did was because it wasn't
devel oped, what we had to |ook at was to make sure
that when it is devel oped, that all the right things
are there.

So what we did during the review and the
i nspection is to go through and say, "Ckay. Wat is
it that when it is devel oped needs to be there?" and
make sure that their conm tment tracking system had

those elenments in it. So that's what we did. And
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al so those commtnents are in Appendix A of the SER

St af f wi || review fulfillnment of
conmitnments in inspection procedure 71003. This is
where we tal ked before about these conmtnents that
t hey make. How are we going to make sure that they
actually inplement then? |It's going to be in this.
And, actually, this procedure is being revised to --

MR. KUG That procedure has been i ssued.

MR. BURTON: It's been issued. Ckay.
Good.

MEMBER SHACK: This is new, right? |
don't recall this comng upinother |icenserenewals.
The one-tine inspection prograns were defined.

MR. BURTON: Yes. | don't want to say --
okay. Right. You'reright. At sonme of the previous
appl i cations, the anp was devel oped nore t han what we
saw at Fort Cal houn. And, frankly, we were a little
surprised by that. But, nonetheless, that was a
situation that was presented to us.

So we had to go back and say, "Ckay.
G ven the fact that they are nmaking a commtnent to
devel opnent, just having a promisethat it is goingto
be devel oped i s not enough. W need to at | east have
an under standi ng that when it is devel oped, what is it

going to cover, such things as small-bore piping?"
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You know, there are certain one-tine
i nspections that from our own experience, we know
previ ous applicants have commtted to and t hat ki nd of
t hing, not to say that they weren't, but we had to be
sure that it was docunented.

So that's when we went to the
conmi tment-tracki ng system And we wanted to see
sonet hi ng nore than a comm t nent to devel op a one-tine
i nspection. W wanted to see what will be in there.
And, in fact, that's what we did.

Wien all was said and done, we felt we
were satisfied with that. And those commitnents,
t hose specific commtnments, what will be in that anp,
you see you can see in Appendix A of the SER

CHAI RVAN BONACA:  You have still 25 slides
to go. | would suggest that whatever you have, just
a counting of issues that --

MR. BURTON: COkay. Let me just go to the
concl usi ons. Okay. Conclusions for the aging
managenent prograns, basically that the prograns are
adequate to manage aging. That's 54.21(a)(3).

54.21(d) requires that there be an
adequat e description of the prograns and activities.
We found that to be the case. So you're okay there.

Ckay. | will try not to be so | ong-w nded.
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MEMBER ROSEN: | think the point is you

don't need to go through the accounting. You can do
it, but you don't need to go --

MR. BURTON: You're all right? Okay.
Good. Good. Ckay.

CHAI RVAN  BONACA: On this one-tine
i nspection, however, wait a mnute. ["m still
reflecting.

MR. BURTON. Ckay.

CHAI RVAN BONACA: | nean, they commtted
to the GALL approach. So we expect that that would
have inplenentation of one-time inspection, as
identified by GALL, unl ess they had made an excepti on
already to you now.

MR. BURTON: Right. You're right. And
that is basically what the conmtnment was. W' re
going to devel op a one-tine inspection in accordance
with GALL.

CHAI RMVAN BONACA:  So you have sone i dea.
| mean, the GALL, the ten attributes, et cetera, is
al ready somewhat defined, which you expect.

MR. BURTON: But even beyond that, there
were sone other things where they were saying, you
know, this can be covered in a one-tine inspection,

sayi ng, "Well, okay. Let's make sure we get it in
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t here."

CHAI RVAN BONACA:  Ri ght.

MR. BURTON: Ckay. Skip to which one? |
think | skipped to TLAA 16, slide 16. | put this up

because | know it canme up at St. Lucie. And it also
came up yesterday at Robinson. So we thought it was
important to put it in here.

One of the TLAAs, reactor vessel neutron
enbrittl enent, upper shelf energy, and pressurized
thermal shock, for both, we did independent
calculations. In both cases, the applicant used TLAA
option 2, which was to extend the analysis to the end
of the extended operating period.

M nimumlimt for upper shelf energy is 50
f oot - pounds. W did independent calculations to
confirmthat they did not go belowthat m nimumlimt.
We used reg guide 1.99. And the | owest val ue was 54. 6
foot - pounds for 48 EFPY, which is the end of the
extended term So we did i ndependent cal culations to
ensure that --

MEMBER ROSEN.  What capacity factor is
assuned?

CHAI RVAN BONACA: Capacity factor?

MEMBER ROSEN: To say that 48 EFPY is

adequat e.
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VMR. BURTON: Yes. | don't know the

details of that. | don't know. Do you know, Barry?

MR LAOS: Eighty percent.

VEMBER ROSEN: Isn't that an issue? |
mean, this plant is running breaker-to-breaker whole
three out of the last four cycles. So they're not
going to be running 80 percent capacity factors. So
they're going to get to many nore EFPY by the end of
the license term the extended license term 48, |
woul d suspect.

MR LAOS: Mst |likely they're making up
for what they lost in the past. In the past, 25 years
or 30 years, the | oad factors were nuch | ess than 80
percent. So nost of them it would conme up on the
aver age about 80 percent.

MEMBER ROSEN: How sensitive is this
| onest projected value of 54.6 for 48 EFPY? Wat if
you had 50 EFPY? Wuld you be bel ow 50 foot-pounds?

MR LAS: My nane is Lanbros Lois,
Reactor Systenms Branch for the PTS.

In the case that they do exceed or do
sonet hing different than predicted, they are required
to come back and give us a report.

MR, ELLIOT: | would just like to answer

t he question about capacity factor. This is sinple
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arithnmetic. Sixty years, 48 divided by 50 is the
capacity factor. That's what they're projecting.

It isn't the capacity factor that is
critical here. It's the neutron fluence. They
estimate the neutron fluence. And they have to keep
track of it to see if there is a deviation fromwhat
t hey predict.

If there is a deviation from what they
predi ct, they have got to do the cal cul ations all over
again. This is a projection based upon where they
will bein 2033. If that changes, the nunbers change.

Now, how nuch of an inpact is this?
First, can you go back to the previous slide? Thisis
not alimt. This is a screening criteria. And as
the fluence goes up, | don't have the exact nunber,
but it's going to have to be a ot to go bel ow 50.
Even if it goes bel ow 50, there are still things they
can do. There is analysis they can do to show the
plant can still operate bel ow 50. So that's the
critical issue here.

The next slide is probably nore critical.
And that's the PTS screening criteriaslide. Inthis
one here, they're just belowthelimt. Soif they do
increase the capacity factor for this plant as a

result of better operation, they could wi nd up over
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the screening criteria.

But they have to tell us that as part of
the PTS rule, that if sonmething changes that
significantly changes their result, they have to cone
back in here and tell us what the inpact is.

VI CE CHAI RMAN WALLIS: So if they have a
PTS rule --

MR, ELLIOT: And this nunber is based on
t he fl uence that they give us that they project. Now,
i f that nunber changes, according to the PTS rule,
they have to cone back in and do flux reduction or
provi de some addi ti onal anal ysis to showt hat they can
still operate the plant.

My nanme is Barry Elliot, by the way.

VI CE CHAIl RMAN WALLI'S: It would be really
tardy of the NRC not to revise the PTS rule by them

MR. BURTON: Ckay. Dr. Rosen, are you
okay with that? Thanks, Barry. Thanks, Lanbros.

kay. So, again, conclusions for the
TLAA. For all of the applicants' TLAA eval uati ons, we
found that they have denonstrated that it will be net
by one of the three options given in the rule, which
is that either the evaluation as it currently is is
good for the extended period that they projected to

the end of the extended period, found things
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satisfactory, or they have concluded that aging
effects will be managed for the period of extended
operation. W found that one of these three options
for each of the TLAA eval uati ons and found themto be
accept abl e.

| will nove faster. COkay. |Inspections
and audits.

VI CE CHAI RVAN WALLI S: If this is just
hi story, do we need to go through this part or --

MR. BURTON: Not if you don't want to.
It's no problem Again, the bottomlineis all of the
audits and all of the inspections, you know, if we did
find sone i ssues, we general |y expanded our sanple to
get to the bottomof why we were findi ng anyt hi ng t hat
we found. Utimately everything was found to be
accept abl e.

At the end, there were no | oose ends t hat
needed to be tied up in an optional third i nspection,
whi ch you know i s part of our process.

MEMBER LEI TCH: | guess already |'m
confused between t hi s and Robi nson, but the i nspection
to verify conpliance with GALL was not done in the
field, right? That was --

MR, BURTON: No, no. It was. It was. |t

was actually part of the aging nmanagenment review
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i nspecti on. This is where for Fort Cal houn, we
checked their clai mthat they' re consi stent with GALL.
We actually did that as part of the AVR inspection.

As | mentioned before, theinspectionteam
had to do all of its normal work that it has
traditionally done plus that. And we found that it
really was a significant burden.

W had a very good inspection team
probably the nobst conprehensive we have ever had.
Normal | y our inspection teans are four or five people.
We had eight for one, nine for the other.

W have the current operating project
manager . W have one of the current resident
i nspectors. W had two forner senior inspectors at
t hat plant, very conprehensive inspections.

But even with all of that talent, it was
a lot of work to do what we normally do plus
confirmati on and consi stency with GALL for the anps.
And that's one of the reasons why we pulled it out and
now we do that and have a separate anp audit. Okay?

MEMBER LEI TCH: Ckay.

MR, BURTON. | won't dwell on this, just
to say | already nentioned the conmtnment-tracking
systemis one of the things that we | ooked at during

the inspection. They actually have a couple of
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prograns: an ongoi ng conm tnent programas well as a
conm tment -tracki ng system

Wth regard to the aging nmanagenent
prograns that had to have been fully devel oped, we
| ooked to make sure that if ultimately these things
were tracked in the tracking system that it said al
the right things in the system it identified all the
right things to be done.

These next fewl can definitely skip over.
El even open itens, the breakdown for confirmatory
itens, breakdown, everything is resolved. The only
i ssue was one open item 3.0-1, which was open at the
time of the subconmittee neeting.

What that was was when they responded to
RAl's, they had al so made a nunber of changes to sone
of the tables in the application. At that point in
the review, we didn't have time to run all of those
down before we issued the SERwi th open itens. So we
just put a placeholder there as an open item

Since then we went back and were able to
track all of those down and found everything
acceptable. So at this point, everything has been
resol ved.

The next few slides, 22 through 25, |

won't go into those. It's just a laundry list of
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exactly what all the open and confirmatory itens are.

Li cense conditions. Basically there were
no plant-specific Iicense conditions that came out.
So the only ones you'l|l see we're going to have in the
| icense are the two standard ones, whi ch basical ly say
t hat the next avail abl e opportunity, you're going to
update the USARto i ncl ude t he suppl enent and t hat any
of the inspections that you have conmtted to before
the end of the current term you'll do it.

Okay. Lessons | earned. First one. There
wer e about five or six of them ['Ill go through them
real quick. The first had to dowith Iinkage. During
t he devel opment of GALL, including the denonstration
proj ect, we had worked with the i ndustry and concl uded
that there didn't need to be a link between the
pl ant-specific information in section 2 and the
generic GALL information in section 3. And that is
how t he January submttal came in.

But when a | ot of the reviewers sawthat,
t hey had a real problem They said, "I cannot make a
reasonabl e assurance findingif | don't understand how
the plant-specific information is tied to a specific
GALL AMR and AWP."

So we asked themto go back and put this

I i nkage in, which they did. And that was submtted in
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April. That's why there were two |icense renewal
appl i cations, one of the reasons that there were two
separate submttals.

As a result of what we found wi t h Robi nson
and G nna and sone of the ones after, they have this
I i nkage now. So that was one of the | essons | earned.
And the applicants were able to respond quickly and
actual ly make those changes.

The next | esson | earned. There were sone
structures and conponents that were not addressed in
GALL, but, nonethel ess, the applicant found that they
could take credit for managi ng those structures and
conmponents, take credit for GALL to do that.

However, when we saw the application, it
wasn't real clear which ones they were and whi ch ones
they weren't. So we went back and asked them "Those
ones that you are going to take credit for GALL, even
t hough GALL didn't address those structures and
conmponents, pull themout. Put themin a separate
table.” So they did that. And that was al so part of
that April 5th submttal of additional information

Now, you won't see a third table for
Robi nson and all the fol ks who cane after. What they
di d was they went back and said, "Well, we don't want

to do a third table. Let's just try and nake our
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first two tables, identify them better.” And
apparently that was done. So that's sort of a
one-time thing that you won't see again.

Definition of what is consistent wth
GALL. Wen we first started, we all assuned that we
were all on the sane page in ternms of what consi stent
nmeant. However, we found out that was not the case.
And it wasn't even so nuch wi th Omha Publ i c Power but
with some of the later applicants.

We found that, | guess in the worst case
-- and | can't remenber which one it was -- when they
said, "consistent with GALL," that nmeant that they had
t he same structure or component. That's it. It m ght
be a different material, different environnent,
different aging effect, but, yet, they called it
consi stent . So right away we said, "W've got a
probl em here."

Si nce then we have had some interactions
with the industry. W have reached agreenent on
exactly what consistent nmeans. And certainly with
Farl ey, which has just conme in, this problem has
definitely gone away or should have definitely gone
away. But you may still see sonme issues wth
Robi nson, G nna, Sumrer, Dresden, Quad because they

were too far in the queue to really address this.
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And yest erday when you were aski ng about
why Robinson had so many RAIs, some of that was
because of this, because we still had to ask RAIs to
get all of that consistency sorted out. And you nay
see that with some of the other applications. GCkay?

Anot her | esson | earned. The environments
wer e not al ways cl early defined, even what's interna
versus what's external. So we had at |east one RAI
having to do with that. They responded. W got it
all clarified.

Since then, part of the LRA format nore
clearly defines the environnents. Again, Farley was
t he one that you shoul d see the full inplenentation of
t hat .

Ckay. This is what | already nentioned:
the verification of consistency of the applicant's
agi ng managenent prograns with GALL. W tried to do
it with the AMR inspection. W got through it.

The actual result of that is that of the
24 agi ng managenent progranms, we only had tinme to
actually look at 19 of them which is unusual for us
because we try to get through all of them

That was one of the indications where we
said, "Well, we're going to have to think about doi ng

this alittle bit differently.” And one of those is
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that now we have these audit teans. | think, as
mentioned yesterday, the audits need to work to | ook
at all of the agi ng nanagenent prograns.

kay. Overall, usefulness of GALL. W
found that GALL basically did work. As M. Leitch
poi nted out at the subconmttee neeting, though, the
benefits weren't as extensive as we had originally
hoped for some of the reasons that | have already
nment i oned.

So it was obvious that further process
i nprovenents were needed. W have al ready --

VI CE CHAI RMAN WALLI S: These sweepi ng
statements, like the first one, we have heard that
about ot her things that the staff has done. It's not
cl ear what nmetrics you are using or whether thisis a
kind of a hopeful statenent. You had a bigger
i nspection teamthan usual. You had a | onger SER t han
usual . Maybe there was nore work than usual. Maybe
it was less efficient in some ways. Wiat's the --

CHAI RVAN BONACA: Mdre RAlIs than usual .

VI CE CHAI RMAN WALLIS: Right. Mre RAlIS
than usual. What's the nmeasure of efficiency?

MR, BURTON: You're absolutelyright, |ike
| said. Andthat's why we saidit wasn't as effective

as we had hoped. But what we found is that GALL --
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VI CE CHAl RVAN WALLI S: Maybe they were

happi er, but does that nmean it's efficient?

MR. BURTON: Well, let ne explain that.
And we gave a little bit of ground on this review
Because it was the first tine, we were using a very
di fferent approach. Wth sone of the reviewers, the
truth is that they were a little skeptical about the
process.

So we gave thema little bit of | eeway to
say, "Ckay. |If thereis sonething that you arereally
not convinced that GALL is really addressing, we wl|
| et you go on and explore that a little bit."

And that's why, at least in the Fort
Cal houn case, we have probably nore RAIs than |
certainly think we coul d have had because we did give
t hem sone | eeway. Even with that, we could see that
GALL will work. And | think probably the best
evi dence for those fol ks who were here at Robi nson,
t he next plant, where peopl e were now nore confortable
with GALL and how to look at it and that kind of
thing, werereally starting to see sone benefits. So
that's what | nean.

So interns of metric, we are ultinmately
| ooking at the reduction in the nunber of RAls, the

review times perhaps, the nunber of open items. |
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think you all see that now we're com ng to you, even
at the subcommittee stage, with nost open itens
resolved. So we are seeing progress. But, like I
said, there is still roomfor inprovenent.

Al ot of theinplementation's inprovenents
we have al ready begun wi t h Robi nson. W expect all of
t he benefits we should seewith Farley. And we really
expect to see alot of inprovenent there. So we think
we're heading in the right direction.

CHAI RVAN BONACA: Coul d you go back one?

MR. BURTON: Back one? Sure.

CHAI RVAN BONACA: I"'m still concerned
about this one here, verification of consistency. |
nmean, take the one-tinme inspections. They have not
defined when they are going to do them how they are
going to do them Ckay?

How can you verify consistency of these
one-time inspections with whatever is in GALL? For
exanple, small-bore piping, | nean, you want to
i nspect to determ ne whether or not you have aging
effect, irrespective of risk significance.

Okay. So where does that coneinlater on
with a problemthat says we are going to use purely
| SI and that's based on a risk-inforned approach and

you di sagree with that now?
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| mean, you say nowwe are going to verify
| ater on and discuss it |ater on. Wen are you goi ng
to do all of this work?

MR. BURTON: When? Are you saying when?

CHAI RVAN BONACA:  Yes.

MR. BURTON: Well, that's part of that bow
wave that you guys have kind of put out in front of
us.

CHAI RVAN BONACA:  Yes. But it used to be
a bow wave, and now it seens to be |ike an enornous
bow wave because everything is being put off.

MR. BURTON: Everything is being put off.

CHAI RVAN BONACA: Who is going to do the
verification? Wwo is going to --

MR. BURTON:  You're right.

MR, ELLIOT: | just want to tal k about the
smal | - bore pi pi ng.

CHAI RVAN BONACA:  Yes. Just an exanpl e.

MR. ELLIOT: Specifically, when Butch did
the audit of the small-bore piping, he came back with
the audit results. W reviewed those audit results.

What they were doing was they were
consi stent with GALL for small-bore piping. And what
it saysis for the small-bore piping, you ought to do

a volunetric exanm nation, in addition to the regul ar
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I SI.

So they were commtted to that. Were we
found that they were short was that they didn't say
where they were going to doit. So we were concer ned
about that. 1In fact, the GALL is sufficient in that
ar ea.

So we went back to themin this area. And
we told themthey have to do an eval uation of where
their susceptibilityis, stress corrosion cracking or
t hermal fatigue-type problens.

They committed to do that as part of their
future evaluation. That gave us the assurance that
t hey woul d be picking the right | ocation. So they are
goi ng to do an engi neering eval uation as part of it to
pi ck the right |ocation.

CHAI RVAN  BONACA: But do you fee
confortable that you | ooked at all of the issues?

MR ELLIOT: Well, the two i ssues that we
wer e concerned about were small-bore piping with the
thermal fatigue issue --

CHAI RVAN BONACA: | under st and.

MR. ELLIOT: -- and the stress corrosion
cracki ng.

CHAI RVAN BONACA: But there are other

one-tinme inspections. And for each one of them you
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have to go back and do this kind of comrunication.
And then it's back to --

MR. ELLIOT: | can't speak for all. |
just can speak for the small-bore pipe.

CHAI RVAN BONACA: | under st and.

MR. BURTON: But what you're saying is
true. VWhat Barry just expressed in terns of
smal | -bore piping we did with other things as well.

CHAI RVAN BONACA:  Yes.

MR. BURTON: And that is what we have
docunent ed i n Appendi x A of the SERin the comm t nent
t abl e. And what we confirmed is in their
comm tment -tracking system to that |evel of detai
for small bore as well as other systens.

CHAI RVAN BONACA: Now, GALL doesn't
specify that. Do you feel that at sonme point the GALL
has to be revised to include nore detail since --

MR, ELLIOT: W are revising GALL to have
a smal |l -bore piping separate docunent.

CHAI RVAN BONACA: It seens to be generally
appropriate because there is such a reliance on GALL
for a description of prograns such that they can say,
"Yes. We'll neet GALL." Then there has to be sone
definition of the concern that staff has. And we'l]l

continue to use --
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MR, ELLIOT: And this canme up because of

the audit and the inspection. And we fixed it, |
think, fixedit for this application. And for future
ones, we're changing GALL to include that type of
di rection.

MR. KUO And, Dr. Bonaca, this is also
one of the |ISG issues.

CHAI RVAN BONACA:  Ckay.

MR. KUG It's being devel oped.

MR. BURTON: That's basically it interns
of a sunmary of the safety i nspections. Very quickly,
we did the environnental review. W found everyt hing
to be okay. We didn't find anything that we saw coul d
be a problemto prevent themfrompursuing the license
renewal option.

As | nmentioned before, there were no
requests for a hearing or petitions to intervene. So
we nmet 2.758. And, l|ast slide, -- we actually nade it
-- where | started off, the three conditions for
granting a renewed | icense. All three have been net.

CHAI RVAN BONACA: | have a question for
the applicant. W heard before that at sone point,
you wi I I have all of these comm tnments and procedur es.

And M. Rosen here pressed for the issue

of, will you have a person who coordinates that and
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keeps the nenory of this progran? And you said no,
maybe yes, you will have sone.

It seens to me that thereis alot of work
to be done still. So do you have a project right now
that would stay alive until everything is in place?

MR GAMBH R Yes, we do have that. As a
matter of fact, | have a copy of all of the actions
that we have identified. And in there, there are
hours that have been identified, the duration, how
long it will take. W are supposed to do that.

CHAI RVAN  BONACA: The project wll
continue. R ght now --

VMR GAMBHI R Right. The project wll
continue. \Wat we are calling onis now-- | didn't
mention that earlier, but ny responsibility is to run
all the projects that we are doing, all the big ones
we' re doi ng.

And one of the new projects that we have
identified is we are calling that a |icense renewal
i mpl enentation project. So it has its own budget for
next year. The idea is that | am aware of the fact
t hat people wal k away when the project is done. W
have cel ebrated success. And then we will nove on

The dirty work still needs to get done.

Sonebody has t o updat e t he drawi ngs and t hose ki nds of
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t hi ngs. So the answer is yes. The project wll
conti nue next year.

As a matter of fact, Ken Henry, who works
for Dr. Gasper, has responsibility to get all of
t hese things done and inpl enent the project.

CHAI RVAN BONACA:  What do you do with the
requirenents for license renewal inthe procedure? Do
you flag it as an LRA requirenent?

MR. GAMBHI R Yes. That's our norma
process.

CHAI RVAN BONACA:  You press it back to
this master docunent that you keep with that so that
you have an understandi ng of where it came fron®

MR. GAMBH R That is correct. \Wat we do
is you bracket the commtnments. And then there is a
ref erence on t he back, sinple thingthat works for us.

VI CE CHAIRVAN WALLI S: Can | ask the
applicant if they have found that this GALL-centered
process was particularly helpful or was it a pain or
what ?

DR. GASPER It was certainly a |l earning
experi ence.

MR. VAN SANT: It was helpful inthat it
did make clear on a lot of the prograns that we use

what the expectations of the comm ssion are. So from
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t hat aspect, we knew goi ng i n what our prograns needed
to do. And it did help fromthat aspect.

Being the first plant, it was a |lot of
| essons |earned comng out of it. But it was
definitely worthwhile.

CHAI RVAN BONACA: One | ast question | had
woul d be, do you find that GALL was hel pful to you,
not the process itself but just the whol e GALL report,
in clarifying issues, for exanple, the expectation
that the staff has that?

MR. VAN SANT: Yes. Like |l said, it made
it very clear what the expectations were for the
pr ogr ans.

CHAI RVAN BONACA: And insofar as the
di screpancy i n scopi ng determ nation, | nmean, you had
a net hodol ogy and you concl uded that t he conponent is
not in scope. Staff came in using the sanme
nmet hodol ogy and concl uded that the itemshould be in
scope.

Do you feel that there is a problemthere
in general or nore gui dance shoul d be needed for you
to converge?

MR VAN SANT: | think every plant is
going to have gray areas. W're not a standardized

desi gn.
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CHAI RMAN BONACA: | understand t hat. Yes.

MR. VAN SANT: That's where t hese cone up.

CHAI RVAN BONACA:  Yes.

MR. VAN SANT: Qur position was
essentially not to argue over the gray areas. And it
cane up as an i ssue with the comm ssion. W basically
accepted their position and went forward with it.

CHAI RVAN BONACA: But you find that the
gui dance i s adequat e?

MR, VAN SANT: Yes.

CHAI RVAN BONACA:  Thank you.

MR. BURTON: Thank you. | appreciateit.

CHAI RVAN BONACA:  Any ot her questions?

(No response.)

CHAI RVAN BONACA:  None? | thank you for
a very informative presentation, as always.

MR BURTON: A little too informative.

CHAI RMVAN BONACA: No. You really stayed
within the time. W gained five mnutes. So we w ||
now t ake a recess for lunch. And we will neet again
at 1:00 o' cl ock.

(Wher eupon, at 11:56 a.m, the foregoing

matter was recessed for lunch, to

reconvene at 1:00 p.m)

CHAI RVAN BONACA: W are resuning the
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neet i ng. The next item on the agenda is Interim
Revi ew of the AP1000 design and Dr. Kress will |ead us
in the presentation.

MEMBER KRESS: | don't know if "lead
t hrough" the presentation is the right word or not,
but this is another one of our interimneetings to be
sure we keep AP1000 certification on our front burner
and in front of us.

It's to deal with sone of the itens that
we had asked for additional information on before, in
particular, squib valve reliability and contai nnent
| anbda and a few other things Iike rem nd us of the
design features and sone of the openitens inthe SER

But at this nmonment | don't anticipate a
| etter, unless one of you guys come up with sone sort
of burning issue that you think has to have a letter
to docunment it.

VI CE CHAIl RVANWALLIS: It'snorelikelyto
be a cooling issue rather than a burning issue.

MEMBER SHACK: If there's a failure of
cooling, then it will be a burning issue, won't it?

MEMBER KRESS: But anyway, wth that
unl ess sone of you fellows want to namke statenents,
"Il turn it over to -- Mke, did you want to say a

few words first?
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MR. CORLETTI: No, today's presentationis

goi ng to be Ron Vij uk, our Engi neering Manager, on the
AP1000.

MR VIJUK: [I'mRon Vijuk. It's nice to
be here. \What we plan for today, to give you the
status report on where we are on the design cert.
review on AP1000 is first to go quickly through an
overvi ew of the plant design to refresh our nmenories
there and then get into the design certification
status and in particular, talk about the open itens
that we're working on with the staff to get resol ved
in the near term

And finally, a couple of technica
presentations on specific topics that we've heard
there's interest on fromACRS, one on the ADS4 squi b
valves and one on post LOCA aerosol deposition
cal cul ati ons.

Alittle bit about AP1000, | think the
main thing here is that the AP1000 -- we've tried to
keep the design, the plant design and its features as
close to the AP600 design as possible. And this
allows us to take advantage of all the engineering
wor k that went into the AP600 in the 1990s and apply
it to the AP1000. So we view the AP1000 essentially

an uprate of the AP600.
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It is an integrated plant design. That
is, we're looking at the total plant, not just the
nucl ear side of the plant, but the total plant and
that's inmportant as a design to plant and especially
in the way they do the physical arrangement of the
pl ant .

The AP1000 has a sinplified reactor
cool ant system | oop conpared to our traditional PWR
pl ants by usi ng canned not or punps and we keep all the
primary | oop piping above the reactor core.

We use sinplified, passive safety systens
whi ch you' ve all heard about in previous neetings and
"1l go over it briefly. O course, in the contro
room and in the |& area we're wusing digital
technol ogy. An inportant aspect of the passive safety
systens are that we have no requi renment for outside AC
power. Everythingis either self-actuated or powered
frombatteries, AC powered.

MEMBER KRESS: Just one question on your
canned notor punps?

MR VIJUK:  Sure.

MEMBER KRESS: Have you used canned not or
punps this size before? Have they been in use?

MR. VIJUK: The history on canned notor

punps is that they are used extensively by the Navy
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and we're even using some of the early plants |ike
Shi ppi ngport. The size of punp we're using in AP1000
is bigger than the size we've applied in those
appl i cati ons.

Yes, so it is --

MEMBER KRESS: Does their PRA have a
reliability nunber?

MR. VIJUK: The punp really doesn't cone
into the PRA. It's a normal operating thing. The
punps are actually, when the safety systens are
actuated, the punps are tripped.

MEMBER KRESS: | was t hi nki ng about a | oss
of coolant just by losing the punp itself as an
initiating event.

MR. VIJUK: | guess in that sense it does
cone into the PRA and a | oss of fl owevent, these kind
of things and there's a probability assigned to that,
but yes, it's factored in in PRA in that way, yes.

CHAI RVAN BONACA: W are resuning the
nmeet i ng. The next item on the agenda is Interim
Revi ew of the AP-1000 design and Dr. Kress will |ead
us in the presentation.

VMEMBER POWERS: You still have the
pr obl em

MEMBER KRESS: How do you know what the
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reliability is?

MEMBER POVERS: How do you get that
probability? Pull one out of the air?

MEMBER KRESS: | guess that's a PRA issue
and we' Il bring it up again when we get to the PRA, if
we haven't viewed it.

MR. VIJUK: Shall we go on? kay. The
control room is a conpact control room taking
advant age of digital technology there as well.

Anot her inportant feature of the designis
t hat we' ve made ext ensi ve use of nodul ar construction
t echni ques, so the way we put the structures together
is a bit different than previous plants.

The primary system is made up of
convention conponents, if youwll, but inaslightly
different configuration in the typical Wstinghouse
PWR, with the canned notor punps and the | oop piping
above the core, but the basic conponents, the reactor,
the steam generators, the pressurizer are al
basically the same as today's plants wth the
upgrades, if youwill, fromlessons | earned over the
years.

The canned notor punps, of course, as
we' ve just di scussed is a newfeature on nodern plants

at | east.
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The reactor design is -- we use 14-foot
fuel and it's very simlar to South Texas in that
sense and to the two plants in Belgium that use
exactly this core size, 157 assenblies and 14-foot
fuel .

St eamgenerators are bi gger than a typical
West i nghouse - -

VEMBER ROSEN: Bef ore you get off that

point, you're still on a bullet of proven reactor
design fuel. You've got no bottom nounted
i nstrunmentation. What do you do about -- you need to

do plug profiles and things |ike that?

MR VIJUWK W have fixed in-core
detectors. They cone in fromthe top. This -- a
typi cal Westinghouse plant has noveable in-cores
comng fromthe bottom but in this design there's no
penetrations in the bottom head.

MEMBER SI EBER: What ki nd of detectors are
t hey, gammma thernoneters or fission chanbers?

MR, VIJUK: These are -- | want to say the
material, but -- rhodiumor vanadium The conbusti on
engi neering plants use these routinely.

MEMBER SI EBER.  Ckay.

MEMBER KRESS: Does anybody use gamm

t hernmoneters at all?
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VEMBER S| EBER: Par don?

MEMBER KRESS: | didn't think anybody used
gama t her nonet er s.

MEMBER SI EBER:  They use themin Europe,
but they were trying to market themhere and | don't
know whet her anybody picked up on it or not.

MR. VIJUK: The basic story here is that
this equi pment is basically the same, very simlar to
operating plants, except the canned notor punp.

MEMBER KRESS: Was the canned notor punp
to get rid of the punp seal LOCA probl enf

MR VIJUK: Well, actually, it's driven
nore by reliability.

MEMBER KRESS: Reliability.

MR. VIJUK: And when we were first putting
the design together with the utility people, there
were a | ot of people with Navy experience and at that
time, at |east, people were having problens with the
shaft shield punps and there was a | ot of influence
from these people to adopt these kind of punps for
this redesign. That's where it canme from

AP1000, just |Iike the AP600, uses passive
safety systens and we use passive processes only, so
we don't need diesel generators and big equipnent,

rotating equipnment to operate the safety systens.
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Thi s reduces t he dependency on operator reactions and
wi th t hese passive systens, we can m tigate the design
basi s acci dents, but we still have the backup fromthe
active systens as anot her | evel of defense for beyond-
desi gn-basi s acci dents.

MEMBER SHACK: Actually, if you could use
t he backup systens, an operator would prefer to do
that rather than go through the passive?

MR VIJUK: That's right, and for nost
ki nds of events, the normal systens will reactor to an
event and take care of the plant.

MEMBER SHACK: Ri ght.

MR VIJWK And the operator wll wuse
those. These are the normal operating systens.

MEMBER SHACK: Ri ght.

MR VIJUK: And sone of the features of
t he passive system this is the passive decay heat
renoval system which is a heat exchanger |ocated in
the |l arge | RAST i n cont ai nnent refuel i ng wat er storage
tank. There's inside containnment and it operates by
natural circulation fromthe hot |l eg and returning to
the channel head of the cold side of the steam
generator to set up a natural circulation loop to
renove decay heat for transient events, basically,

non- LOCA type events.
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MEMBER KRESS: Now what does your active

system | ook |ike for doing that same function?

MR, VI JUK: It would be the emergency
feedwater system feeding the steam generator and
renovi ng the heat through the steam generator

MEMBER KRESS: St eam gener ator?

MR VIJUK: And we do have an active, we
call it the start up feedwater system

W do have a nornal feedwater and what we
call a start up feedwater system that functions in
much the same way as an energency feedwater system
but it's designed mainly for normal conditions.

MEMBER SI EBER:  You al so have diesels,
right?

MR, VI JUK: Yes, we have two energency
di esel s that power the | oads in a blackout situation
or a loss of off-site power situation.

Safety injection systens is made up of a
series of tanks at different pressures. The core nmake
up tanks is two of these. These are | arge tanks,
i nside containnent at full system pressure and can
naturally circulateto the primary systemin the event
you need emergency mekeup. In a LOCA situation, if
the | evel drops down to the level of the cold |egs,

then they will drain by steamflow ng up this |ine and
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water flowing into the vessel. So this is both Iike
an energency boration systemfor transient events and
hi gh head safety injection make up for LOCA events.

And then we have two accunul ators, very
much like traditional plants that provide rapid
refl oodi ng of the vessel after a | arge LOCA and t hese
are at 700 psi.

And then we have a very large tank, the
in-containnent refueling water storage tank which
provides a low head safety injection by gravity
feeding to the reactor vessel. This is longer term
makeup fromthis tank to the reactor in a post-LOCA
si tuati on.

And we get the pressurization throughthe
ADS systemwhich is -- there are four stages. Three
are under pressurizer where these are opened up
sequentially. Once you have a signal that there's a
LOCA, you get that by the core makeup tank starts to
drain and it reaches a set point and actuates t he ADS.
And this brings the pressure down in a controlled
fashion so the accunulators can help inject and
finally the fourth stage of ADS com ng off the hot
| egs brings you down to near the contai nnent pressure
so that the head of water in the | RABT can feed the

react or vessel .
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VEMBER KRESS: Does your | RWST have a

closed |id?

MR. VIJUK: There's afloor ontop of this
wth vents init, soit's a covered tank

MEMBER KRESS: It's a vented --

MR VIJUK: It's opento the atnosphere of
t he contai nment essentially through the events. It's
a big pool with a cover.

MEMBER KRESS: And you have ways to duct
t he contai nment condensate back into that tank?

MR VI JUK: Yes. And ultimately the
cont ai nnent fl oods up, the design can fl ood up so t hat
the |l evel inthe containnent inthe long termandthis
is several hours after a local is up to about the
reactor vessel's flange | evel and then this pool can
continue through these recirc screens, continues to
feed the reactor fromthe pooling containnment and this
way you set up a -- you're steam ng the contai nnent
t hrough the ADS pads, condensing in containment. We
have a gutter systemthat drains the water back to the
pool in containnment or the |RWST. So we set up a
conti nual process of feeding the core.

MEMBER RANSOM Have you done anything
special as far as possible debris plugging in the

| RAMST and al so the research screens?
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MR VIJUWK Yes, these are designed

specifically to address the potential for debris
pl uggi ng, yes, and they're much bigger than current
pl ants, sunp screens and this is one of the itens
we've been discussing with the staff and we are
basically followng what's happening wth the
operating plants, but we're in nuch better condition
because of the bigger screens and |ower velocities
that we had in this design

VEMBER KRESS: You have all reflective
i nsul ation?

MR VIJUWK W have all reflective
insulation in areas that can be affected by LOCA

MEMBER KRESS: That's what | neant.

MR VIJUK: The ultimte heat sink is the
passi ve contai nment cooling system and we had the
contai nnent for this plant is a steel pressure vessel
and we cool ed the outside of this pressure vessel with
gravity flow of water froma tank on the roof of the
chill building that puts a film of water on the
outside of this steel vessel and then natura
circulation of air flow ng up through, alongside the
cont ai nnent vessel, sets up an evaporative cooling
process that renoves heat through the shell that's

comng from the decay heat steaming into the
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contai nment and condenses. And then the steam
condenses on the inside, flows back into the | RAST or
t he pool i ng contai nnent.

MEMBER ROSEN: How do you provi de nor mal
cont ai nnent at nosphere cool i ng?

MR  VIJWK W have fan coolers,
conventional type system A little bit about PRA,
just like nost plants that have been through design
certification, the redundancy and diversity and
reliability that we can designinto the plant and give
us a very good result in terms of the core damage
f requency.

W' ve addr essed severe acci dents i n AP1000
just as we did in AP600. W had to do sone extra work
for AP1000 to configure the insulation. Infact, this
is a little bit out of date. We have run heat
transfer teststoinprovethe heat transfer capability
on the bottom of the vessel by streamlining the
i nsul ation designed to get a good fl ow path for water
cooling on the outside of the vessel. And the
automati c depressurization system hel ps with issues
i ke hi gh-pressure core nelt. W haveignitersinthe
systemdeal i ng wi t h hydrogen and t he ADS and i n- vessel
retention also help deal with the issues of steam

expl osi ons and severe accidents.
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VEMBER POVERS: Can | understand better

about in-vessel retention? That nmeans that you're
going to try to keep the core debris on the |ower
head?

MR VIJUK: Yes, theideais that the core
debris, if you lose all cooling on the inside of the
vessel, core debris will eventually end up in the
| ower head and with the cooling on the outside, the
heat transfer is sufficient to maintain the thickness
of vessel head here to support the core debris.

MEMBER PONERS: How do you det er m ne what
heat flux you need to be able to extract with that
wat er ?

MR VI JUK By analysis of the nolten
pool s.

MEMBER POAERS: | see. And what does that
anal ysis entail ?

MR VIJUK: 1'Il have to ask Ji mScobel to
speak to that a little bit.

MR. SCOBEL: Hi, this is Jim Scobel. W
| ooked at two different debris -- |ower head debris
bed configurations. Qur base case was netal over
oxi de debris bed, simlar to what we did for AP600 and
as a sensitivity case we | ooked at a debris bed with

heavy netal uranium zirconiumsteel configuration at
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the bottomwith a | arge fracti on of decay heat in that
| ower | ayer and al so concluded that that would not
fail the | ower head.

MEMBER POVERS: \What did you use for the
heat ed sol ution?

MR. SCOBEL: It was assumed to be nuch
| ess than the anpbunt of decay heat that we had in the

VEMBER POVWERS: ["m not sure what that
nmeans.

MR. SCOBEL: Bottomnetal |ayer. W nade
a very strong assunption of the anmpbunt of heat that
was from the decay heat and the other heat sources
wer e consi dered t o be secondary to t hat anmount of heat
that was fromthe decay heat.

MEMBER PONERS: | guess | don't understand
what you nmean by that. Decay is being produced at
sone rate, right?

MR, SCOBEL: Yes.

MEMBER POVERS: And what did you take at
the rate at which heat was being generated by
materials dissolving in the nelt?

MR. SCOBEL: Well, you have an oxidation
reduction reaction which is going to --

VEMBER POWNERS: Where is this oxidation
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reduction reaction taking place?

MR. SCOBEL: It would be in the oxide
| ayer.
If you had netallic zirconium and nolten U02 in
contact with each other, you woul d have an oxi dation
reduction reactionwhichis at nost mldly exothermc.

MEMBER POVERS: | woul d be nore concer ned
with the heat evolved as | dissolved ny | ower head.

VR. SCOBEL.: Wll, that was not
consi der ed.

MEMBER POVNERS: That' s where your critical
phenonenon on cooling is taking place, isn't it?

| mean it doesn't matter what's goi ng on
really in the oxide.

MR. SCOBEL: |'msorry, say that again?

MEMBER POVERS: The critical issue is
what's going on at the | ower head and so if you have
a metallic netal attacking a metallic solid and
di ssol ving that solid and that is involving heat, that
gi ves you the chance for self-propagating attack and
that's the thing you need to worry about and |I'm
aski ng what you took for that?

MR, SCOBEL: Not hi ng.

MEMBER POVERS: That's probably not

conservative, is it?
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MR. SCOBEL: Well, there were additi onal

anal yses done to support ex-vessel steam expl osion
core-concrete interaction and those --

MEMBER POAERS: That' s not the i ssue here,
isit?

MR. SCOBEL: No, but it's --

MR. VIJUK: The issue is whether a crust
forms on the pool?

MR. SCOBEL: No, you don't have a crust
formng on the pool in the netal |ayer.

MR VIJUK: In the bottomnetal |ayer.

MR, SCOBEL: In the bottom netal | ayer.

MEMBER PONERS: You' || get anetallic nelt
down there and it could crust, but won't |ast very
long and it woul d sel f-dissolve or in dissolving the
nmetal, you're paying the price of heat of nelting, but
you're getting it back fromthe heat of dissolution,
except you didn't in your calculation, because you
only paid the price of nelting the vessel head netal .

MR VIJUK: It seens |ike we m ght want to
tal k about this off-line a bit.

MEMBER PONERS: O we coul d tal k about it
on-1ine.

(Laughter.)

What's the netal you had down there? You
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told ne that you took a uraniumzirconiumrich heavy
netal and put it down.

MR SCOBEL: Right.

MEMBER POVERS: What does the phase
di agram | ook |ike on that systenf?

MR. SCOBEL: It didn't have a phase
di agram for that system

MEMBER POVERS: Well --

MR SCOBEL: W nmade sonme conservative
assunptions with respect to nelting tenperature for
t he vessel head.

MEMBER POVNERS: | guess there are what,
five primary papers and at | east one revi ew paper on
the systeminthe literature and they'll showyou have
avery, very largeinter-netallic |attice phase there
with a very strong heat of reaction. So now what's
the justification for taking no heat of solution?

MR SCOBEL: As | said, we assuned that it
was much, nuch | ess than the amount of decay heat in
that netal |ayer which we took a very hi gh val ue for.

MEMBER PONERS: It seens |ike you have a
pretty strong assunption here. Are you going to do an
experiment to validate this?

MR SCOBEL: No.

MEMBER KRESS: Decay heat is distributed
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through the nelt and dissolution heat is localized
right at the interface so evenif it were smaller, it
coul d have a bigger effect on whether or not -- the
issue is whether or not in-vessel retention is

actually a reality or whether you penetrate the

vessel .

| think Dana has really a legitimte
point. | don't know how nmuch credit you're taking for
in-vessel retentioninterns of -- of course, it never
arises in design bases accident phase at all, but it
arises -- cones about in PRA space and ri sk space and

| guess we were wondering what effect that woul d have
on your LERF, for exanple, calculation.

|f your CDF is in need of 4 tinmes 107 it
may not nmake any difference. But | think it's a
legitimate question if you're really relying on in-
vessel retention.

MR. SCOBEL: Well, in terns of LERF, it
real |y doesn't make an i npact just because froman ex-
vessel steam expl osion point of view which would be
the primary method for filling the containnent early.

MEMBER KRESS: That's another issue. |'m
not sure we know howto do ex-vessel steamexpl osions
very well and so |I'd have to | ook at your cal cul ati ons

for that al so.
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But in risk base it may not be an issue
because you have such a good CDF and | guess it woul d
arise as a potential issue if we had rules that talk
about bal ance between LERF and CDF.

MEMBER ROSEN: Things like rules called
def ense-i n-dept h.

MEMBER KRESS: Yes, but we don't have any
rules. W just have sone nmain gui dance.

MEMBER POVERS: The question |I'd ask you,
Tom is suppose that | cane in and said F + 1/2 MNA

(Laughter.)

But it's okay, it doesn't nmke any
difference in risk base. But it's offensive to the
soul .

(Laughter.)

MEMBER KRESS: | can understand that very
wel | .

MEMBER POVERS: There's a point where you
say, | ook, you' ve got to do a technically defensible
job on these things. | don't care what the risk is.

CHAI RMVAN BONACA: W are resuning the
neeti ng. The next item on the agenda is Interim
Revi ew of the AP-1000 design and Dr. Kress will |ead
us in the presentation.

VEMBER ROSEN: One of our Menbers once
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made a distinction between things that were
nonconservati ve and t hi ngs t hat were just plai n wong.

(Laughter.)

MEMBER KRESS: Was that G aham Wl lis?

MEMBER ROSEN: | believe it was the
prof essor on the ACRS staff.

MEMBER KRESS: Anyway, the thought we'd
like to |l eave with you. W won't have a letter on
that at this time. W'Il have it in the notes.

MR VIJUWK | think we understand the
guesti on.

MEMBER FORD: At the last July neeting, |
brought up four related questions, two of them have
been answer ed.

There was another part that relates to
this diagram The core shroud barrel is presumably
going to be nade, as | understand it, from 316L cold
wet, serial welded which in the high flux areas
increased high flux areas is likely to crack or could
crack. That in itself would maybe not be so bad, but
| understand the diagrams correctly, during a severe
accident, we'd have a lot of cold water inpacting on
t hat nmaybe cracked core shroud.

| know you' ve addressed this question

Coul d you give us the answer very briefly?
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MR VIJUWK ["'m not sure | really

under st and t he question. W' re coolingthe outside of
the reactor vessel in this scenario.

MEMBER FORD: From sone of the di agranmns.
It's not shown on this diagram But during an
emer gency cooling situation --

MR VIJUK: During a LOCA situation --

MEMBER FORD: You've got a whole |ot of
cold water inpacting on that core shroud. Is that
correct or was | msreadi ng the di agram

MR VIJUK The core barrel injection
conmes in here and there's a core barrel --

MEMBER FORD: Core barrel. | was using
PWR -- sorry. Core barrel.

MR VIJUK Yes, the injection water
i npacts on the core barrel.

MEMBER FORD: Whi ch could be cracked.
What's the inpact of that severe accident situation?

MR VIJUK: | don't have the answer to
that and | don't think we have the material expert
here to deal with it right now

MEMBER FORD: But | know you are
addressi ng that issue.

MR. VIJUK: This is the |last one on the

pl ant . This is just to show a conparison to the
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Sizewell plant in terns of what the passive systens
allowyoutodointerns of getting the safety systens
into a conpact arrangenent.

Now we' Il nove on to where we are in the
design certification process and what issues we're
doing with. These first 5-mle stuns as you can see
we've been through and this is pretty nuch the
schedule that we sent out at the beginning of the
proj ect back begi nning of 2002.

The staff issued their draft SER on June
16th with 174 open itens and we're nowin the process
of working through those open itens to resolve them
and the next few slides we'll go through the
particul ars of that.

The key issues are listed here. Thernal
hydraul i c i ssues associ ated with smal | - break LOCA and
" mgoing to go through that in nore detail. The rest
of these I'lIl just talk about fromthis slide.

Structural design of nuclear island
critical structures, the open item was to do nore
detailed analysis of some of the structural and
seism c anal yses. W've conpleted that. There wll
be a neeting with a technical audit neeting with the
staff next week in Pittsburgh to reviewthe results of

t hat .
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Acceptance of |eak-before-break for
AP1000. The basic i ssue here was t he amount of pi pi ng
anal ysi s necessary of designcertificationstageto be
able to identify which piping systens were eligible
for |eak-before-break and we have submtted sone
addi tional analyses of certain piping areas and
provided the rational e for evaluating the rest of the
| eak- bef ore- break pi ping arrangenents. Andthis wl|
be di scussed in a technical nmeeting tonorroww th the
staff.

M scel | aneous PRA itens. There were a
nunber of open itens in the PRA and mainly clean-up
i tems but sone i nvol ved addi ti onal sensitivity studies
and eval uating sensitivity tosquibvalvereliability
which we'll talk nore about today.

Sunp performance. This is the issue we
tal ked about alittle bit before about the current on-
going issue for the operating plants with regard to
potential sunp bl ockage and we' ve responded to these
items and are continuing to follow what's happeni ng
with the operating plant discussions.

Security. The new design basis threat
came out earlier this year. |In AP1000 we've tried to
deal withtheitenms that coul d i npact the plant design

itself and factor that into our design certification
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docunent ati on. Most of the security issues are
related to the plant operator and will be dealt with
at the conbined Iicensed stage.

Dose anal ysis. The control room
nmet hodol ogy, the staff recomended nethodol ogy has
changed si nce AP600 and there's a NUREG gui de on t hat
with a different nethodol ogy. We have redone our
analysis for AP1000 wth that nethodology and
submtted it to staff. 10 CFR 50.44 is the hydrogen
conbusti bl e gas rul e whi ch we had anti ci pated actual |y
in the AP1000 design docunentation in that we don't
have reconbi ners for desi gn basis acci dents, but we do
have sone passive reconbiners in the system

And then there were m scel |l aneous | TAAC
itens where there were open itens on addressing
speci fi c conment s about howthe | TAACs were witten or
their content.

"1l get intothe thermal hydraulic itens
whi ch was a main topic for the subconm ttee neetings
we had in July in Pittsburgh

And then there's three basic issues
involved inthe openitens inthis area: upper plenum
and hot |eg entrai nnent which has been an issue in
this area; COBRA/ TRAC nodel i ng for | ong-termcooling

and boron precipitation during | ong-termcooling and
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we'll talk about what we're doing on each of these
itens.

The entrai nment i ssue derived fromwhen we
were doing studies before we submtted our design
certification application, we did precertification
review, if you'll recall where we |ooked at the
testing and codes that we used for AP600 and assess
their applicability to APL000. And in particular, we
| ooked at the test prograns that were done for AP600
and assessed their scaling relative to AP1000 and
concluded that the AP600 tests were appropriately
scal ed even for the AP1000 conditions, but the issue
that came out at that tinme and we'd been working on
since was basically with the higher power in AP1000,
we coul d hi gher steamvel ociti es above the core and in
t he upper plenum hot |egs and this could affect the
anmount of liquid that gets discharged through the ADS
systemand t heref ore have an effect, potentially have
an effect on core cooling.

So ultimately the staff wote a letter
saying we want to see test data and we' ve conpl eted
sonme testing at Oregon State University inafacility
cal |l ed APEX-1000. This is the sane facility that was
used for AP600. It was nodified to represent the

AP1000, nore heaters put in. O bigger heaters put in
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to represent the power and sone of the conponents were
changed to refl ect the changes t hat were nmade i n goi ng
from 600 to 1000 in the real plant.

We have subnmitted to the staff a series of
reports describing the facility, the scaling
assessment test reports and data for five tests and
our conclusion fromthese tests is that the behavior
for APEX-1000 is essentially the sane as it was for
APEX-600 in terns of the overall performance of the
passi ve systens.

And we've also submitted to the staff
NOTRUMP si mul ation of two of the APEX-1000 tests and
t he sinulations show good agreenent |ike we had on
AP600 and these tests showed no core uncovery for the
desi gn basi s acci dent testing.

Several other things we've done and
di scussed with the thermal hydraulic subcomm ttee at
the | ast nmeeting and we subnitted these to the staff
and the staff is having the chance to reviewthem W
did a sensitivity study with our small break code,
NOTRUMP, where we assuned that all of the fl ow beyond
the core exit going through the ADS core pi pe behaved
in a honbgenous way and this way tried to bound the
effects of entrainment in the upper pl enumand hot | eg

so that you get as nuch water out of the systemas you
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can.

And even with this assunption, we got no
core heat-up from-- in the analysis.

Kind of a side validation, the question
canme up about what's the void fraction profile in the
react or core under these | ow pressure conditions when
you' re maki ng up fromthe | RAST and fromthe sunp and
so we | ooked at the void fracture nodels that's used
in the NOTRUWP code and conpared it to the full scale
rod bundl e data fromyears past to validate the void
nodel used i n NOTRUWP.

And then we did kind of afirst principles
anal ysis that we called the sinple nodel or the Bil
Brown Model, some people call it, to assess what is
t he quasi - steady conditi on after you depressuri ze t he
primary system and you're feeding by gravity on one
si de and di scharging the decay heat through the ADS
four paths on the other side, what is the quasi-steady
condition that you would expect the systemto cone
t hrough based on just | ooking at conservation of the
energy and nass and nonent unf?

And t hi s sinpl e nodel all ows us to | ook at
t hat and during the conditions when you' re going from
-- when you open the final stage of ADS on the hot

| egs and the pressure is comng down the last little
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bit and you're starting to get injection froma head
of water stored in contai nment.

And we did sone sensitivity studies with
this to-- sone paraneters inthe nodel that represent
t he voi d equation | i ke a ZCrow paraneter and recently
we' ve done one to | ook at the effective of slipratio,
t he base nodel used honpgenous fl owand t hen we | ooked
at some slip conditions to see the inpact of that and
t he conclusions fromthis is that the systembehavi or
that we're seeing in the test and i n the NOTRUWP code
is to be expected based on the first principles --

VI CE CHAI RVAN WALLI S: Now in this
interesting period of time, the pressure has dropped
in the detection line, the pressure head valve for
that i s bal anced by the pressure drop through t he ADS4
system head of water and pressure drop in the lines,
pressure drop out of the break. And to get this
pressure drop out of the break you've got to get the
pressure drop through this rather strange set of pipes
that has Ts and bends and all those things which we
don't how to nodel very well.

| think one of our issues was how do you
assess the behavi or of that kind of strange geonetry
that you have between your hot |eg and your actual

ADS4 val ve.
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MR. VIJUK: Yes. Acouple of things we're

doi ng to address that is one, we have test results now
f rom APEX- 1000.

VI CE CHAI RVAN WALLI S: So APEX- 1000 has
triedto nodel really well, all these details of those
bends and Ts.

MR VIJUK: It represents the geonetry in
the plant. Wether we have it to the | evel of detail
that woul d nake you happy, |'m not sure, but we do
have the ri ser pipe and the horizontal and the exit --
t he basic geonetry is there, yes.

So that gives us sone information to dea
with what is the pressure drop through the ADS4 under
various two-flage conditions.

The other interesting that we've done
recently is | ooked back at the ATLAS test that Steve
Baj orek and conpany ran at OSU, al so where they did
air water tests with feeding water in the hot | eg and
you have restriction on the other end so you can have
a wave com ng back and | ook at the entrai nnent they
nmeasured in those tests and the phenonena occurring
there. And we found sone ot her data that supports the
i dea t hat bi-npdal operation where you have vapor for
a while and then it cycles and you have liquid for a

whi | e.
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VI CE CHAl RMANWALLIS: 1t's anoscillatory

behavi or.

MR VIJUK Right. So we have data to
deal with the issue.

VI CE CHAI RVAN WALLI S: Does t he APEX have
two ADS4 val ves?

MR VIJUK: It sinmulates the two pi pes as
one.

VI CE CHAl RMAN WALLI S: I n one, doesn't it.
So the flow division between the pipes is not
simulated in any --

MR VIJUK: On each side. On one side,
it's --

VI CE CHAI RVAN WALLI'S: On the one side,
com ng out of the hot | eg you have the vertical riser
and then there's only one valve at the end of that
systen?

MR. VIJUK: On each side, yes.

VICE CHAI RVAN WALLI S: So it's not
duplicating the flow distribution.

MR, VI JUK: It doesn't duplicate that
aspect.

VI CE CHAl RVAN WALLI S: But you're goingto
handl e that in some i npressive way that it's going to

be all right?
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MR, VI JUK: | believe so, yes. Yes, |

t hi nk so.

MEMBER RANSOM Wl |, have the issues of
scal i ng between t he subscal e nodel and the full scale
been resolved in that binodal situation?

MR. VIJUK: That's sonet hing we're | ooki ng
at too, and we've submitted some new information to
the staff on that that we plan to go through t onorrow.
We have a neeting planned for tonorrowto tal k t hrough
our responses to the nost recent round of question son
t hese issues.

And we have | ooked at sone scal i ng effects
as well. Yes.

VI CE CHAI RVAN WALLI S: | think your
argunment is goingto be that if you' ve got water going
through the fall Iine, evenif you don't nodel it very
well, then it nust have conme from the core and
therefore, there has to be water about the core,
because there's a continuous flow process goi ng on.

MR. VIJUK: Yes, | think what we concl ude
from all the -- we've run RELAP. We've run
COBRA/ TRAC.  We've run NOTRUWMP. We've run test at
600. We run test at 1000. We've run test in ROSA,
test is SPEDS and they all do the sanme thing. They

spit water and steamout of the ADS4. And it gets it
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down to the pressure you need to inject. So | think
the evidence is pretty strong that the system works.

So to resolve this item | nentioned we
have a neeting planned for tomorrow to work, talk
through with the staff, these various issues
associated with entrai nnent.

VI CE CHAl RVAN WALLI S: |' mj ust wonderi ng,
when do we get to see the details of this? Wenis an
appropriate time for say, the subcommttee to | ook at
t he detail s?

MR VIJUK: Alot of the details have been
sent to the staff and certainly those details --

VI CE CHAI RMAN WALLI S: So rmaybe in three

or four nmonths or sonething?

MR. VIJUK: -- Can be nade avail able. |
think we'd be ready before that as far as -- to
di scuss. A good assessnent would be after our

di scussi on tonorrow.

VI CE CHAIRVAN WALLIS: I'Il see how you
resolve things with the staff, yes.

MR VIJUWK So we've submtted the
addi tional test information. W' ve validated NOTRUVP
agai nst the new test. W' ve done the sensitivity
anal yses and sinplified nodels.

And we believe this denponstrates that our
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DCD anal ysis is appropriate.

Next issue has to do with the long term
proving analysis. This is after you're on to
injection fromthe gravity systens and you're sitting
t here feedi ng t he vessel on one side and steam ng from
the ADS4, pulling out into the long term when the
contai nnent floods off and you're feeding from the
sunmp instead of the RAMST. So you have a | ower head
of water, several hours into the event.

And the i ssue that came up was relativeto
t he sophi sticati on of the COBRA/ TRAC npdel i ng t hat was
done initially in our DCD submttal. W have revised
that nodel with nore noting. It's nore |like our |arge
break COBRA/ TRAC npdel now to eval uate this phase of
t he performance. So we've done that and conpl eted t he
pl an anal yses. We've provi ded a nodel description and
it incorporated the results into Chapter 15 of CDC.

The results are, | would say, on a gl obal
basis very simlar to the results we had before,
except now we can get a nuch better picture of the
void profileinthe core and this kind of thing during

this period of tine.

The boronissueisrelatedto-- it's kind
of the flip side of the entrainnent issue.
Entrai nment says well, maybe this ADS4 is going to
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t ake nmore water out than you put in and create a core
cooling problem This is the other side that says
wel |, maybe you can't get any water out and only steam
cones out and therefore over the long termthe boron
concentration will build up in the reactor vessel.

So in dealing with this, we've run the
COBRA/ TRAC nodel , this | ong-termcooling nodel out at
14 days after the power is way down, trying to get to
a poi nt where you have | ess steamand | ess chance with
the steam to entrain water out. W' re | ooking at
| ower power | evels.

And this shows that you continue to get
lots of water out of the system In fact, as the
power goes down, you get nore and nore water out of
t he system

We' ve applied a first principle analysis
here to | ook at the amount of [iquid flowand conpared
t he si npl e nodel to t he COBRA/ TRAC nodel and t hen used
the Sinple Mbdel to calculate over a very long term
what the flowis to the system and therefore have a
way to calculate how the concentration and inlet
t enperat ure change as during the event.

VI CE CHAI RMAN WALLIS: Did you find this
bor on st eamwat er phased di agramwhi ch we wer e | ooki ng

for?
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MR VIJUK: No, we didn't find it.

VI CE CHAl RMAN WALLI'S:  You still haven't
found that?

MR VIJUK: We have not been able to find

VI CE CHAl RMVAN WALLI S: Don't you need t hat
in order to make these cal cul ati ons?

MR VIJUK: | don't think so.

VI CE CHAI RVAN WALLI S: Do you need t o know
how rmuch boron goes off with the steam and how nuch
stays behind in the water?

MR. SCHULZ: This is Terry Schulz from
West i nghouse.

W found sone test data where sone
measur enents were taken of how nmuch boron woul d | eave
in the steam so sone direct, physical test data and
t hat's what we have used i n our cal culations. That's
what we had been using in our cal cul ations.

MEMBER ROSEN:  You' ve qual i fi ed these ADS4
valves for long-term passage of liquid at high
pressure?

MR VIJUK: We're going to tal k about the
squi b valves |l ater. Mybe that would be a good tine
to discuss that, but it's basically |ike an open pi pe.

But we can show you the details a bit later, if you
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can hol d that.

The overall status on the thernal
hydraulic itens is that we've -- we responded to the
itenms |like the end of July and early August. The

staff has | ooked at our initial response. About two
weeks ago we got a set of 30 additional questions
rel ated t o our responses and we' ve j ust yesterday sent
in responses to 27 or maybe even a few nore of the 30
questions and that's basically the agenda for
tonorrow s neeting is to go through those and make
sure we're comng to a neeting of the mnds here on
t hese issues.

That's the path forward on the thernal
hydraul i cs.

And | ooking forward to the rest of the
design certification review, so we have three -- in
t he next week and a half we have three key neetings,
if youwill, onresolving itenms. The one tonorrow on
t hermal hydraulics. Anot her one tonorrow on |eak
before break issue and then the structural audit at
West i nghouse next week. And we're targeting having a
technical resolution and ready to talk to the ful
comm ttee again, possibly as early as Decenber

| "' mgoing to nove onto the next topi c now

and introduce it. This is the topic on the ADS squib
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valves. So today, we're going to tal k about --

VEMBER POVERS: M. Chairman, could I
interrupt the speaker a little bit?

| | ooked ahead i n the vu-graphs and found
that there was sone work being done by Sandi a here.
Trust me, | know nothing about it, but since |I work
for themoccasionally, less and | ess often lately, |
bring to your attention that I know not hi ng about this
and al though I'mintensely curious --

MEMBER ROSEN:. The Chairman has granted
you a waiver to participate in this discussion.

MEMBER POVERS: Excuse ne.

MR. VIJUK: Ckay, so we're going to tal k about
the design itself and we have Dan Frederick here from
t he val ve vendor, Conax, to talk about it and we'l
tal k about how we use the informati on we' ve devel oped
relative to squib valves in our PRA assessnment. And
part of that was getting this i ndependent eval uation
fromsonme fol ks at Sandi a.

First, why are we using squib val ves for
this application and this slide tries to capture our
logic for ~choosing these relative to a nore
conventional type valve |ike an air-operated val ue or
a notor-operated val ve and the real driving force was

reliability and we believe we can engineer higher
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reliability into this valve than we can into an air-
operated valve or a notor operated valve for this
specific application

And reliability to open the way the
electrical circuitry can be set up, allows a nore
i ndependent actuation circuit. This type of valve
gi ves diversity fromthe other stages of ADS whi ch do
use notor operated val ves.

It's essentially a closed systemand only
operated in an enmergency. There's -- and the way you
set up the circuitry, there's very little chance of
i nadvertent opening --

MEMBER FORD: May | address that one
pl ese. This is one of the other questions | asked and
whi ch was not so far gotten an answer to.

The very |low change of an inadvertent
opening, that's based on doing tests presumably on
val ves which are open to the air, etcetera.

They' re not tests that have been done when
t he val ve has been exposed to water and | brought up
t he question at |ast neeting that the design of the
burst disk in this valve is such that you' d expect to
have cracking or you could have stress corrosion
cracking and therefore since it's pressurized and

under normal situations, you could just get an
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i nadvertent opening because of failure of that disk
that is in the ADS4 val ve.

| understand you have addressed this
guestion. |Is there a quick answer.

MR. VIJUK: The quick answer we designed
this just |i ke we desi gned pressure boundaries. It's
ASME code C ass 1 pressure boundary and that's why we
don't expect it to fail.

But | think Dan Frederick can speak nore
to the specifics of the conditions for this valve.

MEMBER FORD: |'m sorry, does that, you
mentioned a code situation. Does that take into
account you could have environnental degradation
occurring at that high radius curve that's on that
| ast di sk?

CHAI RVAN  BONACA: We're having this
specific presentation after this, right?

VI CE CHAI RVAN WALLI S: We're having a
presentation on the val ves?

MEMBER ROSEN: |'s he going to discuss this
guesti on?

So far he's just deferring our questions.
That's fine.

MR VIJUK: |'mnot the material s expert.

(Laughter.)
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MR VIJUK |I'mnot trying to avoid the

questions, but I think Dan can probably speak to it
better than | can. He'll be up --

MEMBER FORD: Ch, he'll be up in a m nute?
| didn't understand.

MR VIJUK: | was just trying to explain
the reasons beyond choosing this type of valve as
opposed to another type of valve, that's all. And
anot her inportant factor was you have zero | eakage
during normal operation with an air operated val ve or
not or operated val ve, you can expect sone | eakage.

The in-service testing and in-service
i nspection and nai ntenance is another aspect and |
t hi nk part of this relates to your question as well as
detecting cracks and so forth. That cones into the
equation as well.

And our assessnent was t hat after | ooking,
we | ooked pretty hard at air operated valves and
trying to make themperformthis function and it got
pretty nmessy from a design standpoint, from an
engi neering standpoint to provide the air, high
pressure air and so forth needed for that. That in
the end, we believethisis sinpler and will be easier
to inplenment than the nore conventional type vales.

And it ends up being less in size and weight and we
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made t hi s choi ce back on the AP600 and at that tine we
had the wutility people reviewng our design and
| eadi ng the design and they were strongly in support
of this decision.

Thi s tal ks about some of the circuits and
the way the circuits are set up they can be made
highly reliable. W have two safety protection
systens divisions to each valve and one diverse
actuation systemactuation circuit to each valve, all
i ndependent and this way it's two-way di verse because
the protection system is diverse from the diverse
actuation system

And t hese have | ow probability of spurious
actuation and two-out-of -four | ogic and the controller
circuit mnimzes the likelihood of hot shorts and
basically therequired voltage to actuate the valveis
not available in the controller circuits.

MEMBER FORD: If it mnimzes the
i kelihood, what is the m ni mum achi eved?

MR VIJUK: | think Selimw |l tal k about
t hat --

MEMBER ROSEN. How many of these in the plant,
ei ght ?

MR VIJUK: There's two on each hot | eg.

VMEMBER ROSEN: Four .
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MR, VI JUK: Four .

MEMBER ROSEN: You only have to go one go
open to ruin your day, right?

MR VIJUK: One. That's considered a LOCA
event, yeah, and we consider it and analyze it.
| nadvertent openi ng.

So that's kind of the background and I'11
turn it over to Dan Frederick from Conax who has the
experi ence behind these val ves.

MEMBER KRESS: Wl conme back agai n.

MR. FREDERI CK: Thank you. GCkay, |I'Il go
ahead and get started. Can you hear okay?

My nanme is Dan Frederick. |'"'m Vice
Presi dent of Engineering for Conax and |I'm here to
gi ve an overview for the squib val ve.

W need to flip the page.

(Sl'ide change.)

MR. FREDERI CK: Okay, first of all, to
gi ve you sone of the background on the squib valve
itself, it starts off approxinmately about 10 years
ago. | was with Pyronetics at that tinme and Gener al
El ectric was very interested in going to use a 7-inch
normal Iy cl osed pyro val ve. And so at that point they
cane to us and we were one of seven val ve vendors t hat

t hey had contactedinregardto trying to achi eve what
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t hey t hought was t he best approach for their program

And as a result of that, the val ve design
t hat we at Pyronetics at that tine had provided as far
as the basic cross sectional design concept was
accepted by themas the best way to proceed w th what
t hey had intended to do.

And I1'Il just giveyoualittle historyto
t he Pyronetics, just sone of you have heard it before,
but others haven't, so | just want to tie it in.
Pyroneti cs was a conmpany t hat was part of OEA that was
| ocated in Denver in the sanme facility.

MEMBER ROSEN.  What's OEA?

MR. FREDERI CK: OEA, Incorporated, it's a
separate conpany that was | ocated i n Denver. And t hat
conmpany, OEA, at one point transferred all the
technol ogy of the aerospace division to Northern
California and it was part of the OEA Aerospace G oup.
VWhat remai ned i n Denver was t he aut onotive si de which
mainly was the initiators for the airbag.

And then after getting to Northern
California and becom ng part of OEA Aerospace, | was
t here for about five years in Northern California and
prior tothat | started with OEA in 1980. Since that
time, sincel |eft there, UPCO has bought out the CEA

di vi sion and presently right now, Conax is |icensedto
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sell product, manufacture, design and sell product
t hat had previ ously been desi gned by CEQ, "Pyronetics”
duri ng what ever stage you want to start at. So right
now, we have a license to do that. And therefore,
that's how Conax ties in with the Pyronetics early
desi gn phase that I'mreferring to.

And of course, the big issue at that tine
is can you scal e up a val ve? What we had proposed was
a 2-inch valve and simlar here what we're talking
about is scaling up a valve. That was the big issue
at that tine as well.

Then it was going from2 to a 7 which was
at that point a very huge increase in size and the
present tinme we're tal king about going froma 7 to a
9. So we provided GE a list of our custoners at that
point. They contacted several of those. They cane
back and gave Pyronetics the contract.

W  went t hr ough. W built and
successfully tested the val ves.

MEMBER ROSEN:  The 7-inch val ves?

MR. FREDERI CK: The 7-inch valve, that's
correct. And so, of course, the application right now
for AP600, as you can see on the bottomof the chart,
it was to use the sanme 7-inch ID valve, originally,

and now for the AP1000 it requires a 9-inch.
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Sothat'salittle overviewof the history
of where we're at.

(Pause.)

Sorry about that. | haven't used this
bef or e.

(Pause.)

This is a cross sectional view of the 7-
inch valve which was scaled up to neet the 9-inch
requi rement with some changes, obviously as far as
interface --

MEMBER ROSEN:  The 7-inch is the m ni mum
di amet er ?

MR FREDERI CK: Yes, the 7-inch is the
full passage itself.

MEMBER ROSEN: That's the place where
Peter, Dr. Ford, is concerned about the --

MR. FREDERI CK: That's correct. There's
a notch right here and that gets sheared out.

MEMBER ROSEN. High stress |ocation, 9-
inch di aneter.

MR FREDERI CK: That's correct.

MEMBER ROSEN: Circunference high D,
right, Dana?

MR. FREDERI CK: kay, as far as the

operation of the valve, first of all, it's a fairly
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sinply operated unit. You have soneinitiators onthe
top. GCenerally, what you do is you have the current
cone in, it fires one, two or three initiators, how
ever many you choose. That then, in turn, fires into
a booster charge that's contained within this cavity.
That then fires, creates a pressure within the top
part of the valve itself. Wen the pressure gets to
a specific level, what happens is that this tension
bolt actually breaks. This piston bend is driven
down. The inpact force of the piston on this, what
"1l call a nipple section causes this thing to conme
down and get sheared out of this section and this
particular part right here thenis driven over center
and opens up for full flow through the valve.

MEMBER ROSEN: If | were | ooki ng down, if
| was standing ontop of that thing that's driven down
and flops over, what's the cross section | ook |ike?

MR FREDERI CK: This right there?

MEMBER ROSEN:  No, go down, go down to
there tothat thing. Wat is the cross section of the
top of that |ook |ike?

MR. FREDERI CK: Like this.

MEMBER ROSEN:. It's a rectangle.

MR. FREDERICK: Yes, it's nore like a

rect angl e.
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So you've got an inpact force of a
specific point here and then it rotates over.

MEMBER ROSEN: And it's hit by this piston
com ng down?

MR. FREDERI CK: That's right. This piston
right here, the bottom of that piston inpacts right
her e. That generates enough force to shear that
section and drive that val ve down.

VMEMBER ROSEN: Al the way around 27
i nches?

MR. FREDERI CK:  Pardon?

MEMBER ROSEN: Al the way around 27
i nches?

MR. FREDERICK: It's al ready been proven
on the 7-inch. W' ve gone through several firing
tests and every one of them were successful.

And so what we're tal king here is going
froma 7-inch ID up to a 9 which nmeans obviously
you've got a scale of the passage here and that
correspondi ngly changes everything here accordingly
because everything is getting bigger?

MEMBER ROSEN: \What would it take to build
one and do it?

MR. FREDERI CK: \What do you nean?

VEMBER ROSEN: Wel |, build a 9-inch and do
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it just like you did for a 7.

MR. FREDERI CK: Are you tal king cost,
schedul e?

MEMBER ROSEN:  How hard woul d that be?

(Laughter.)

MR. FREDERI CK: The first tinme around when
we had the contract for the 7-inch, it took about a
year and 3 to 4 nonths fromstart to finish before we
del i vered product.

So we built the valves, went through our
devel opnent test program GE went through a program
on all the booster charges as far as the radiation
environnent, etcetera, etcetera. W built the val ves.
W tested sone in our plant in Denver. W then
shi pped sonme to Wehle in Huntsville at which tine
representatives fromour conpany and GE were t here for
wi tnessing of the actual test with the actual steam
that was put into the unit to fire it.

MEMBER ROSEN. About a year and a hal f,
you t hi nk?

MR. FREDERI CK: About a year and a half.

MEMBER ROSEN:  Woul d t hat be the sane for
a 9-inch?

MR. FREDERI CK: Yes sir, right. 1In fact,

| say that because in ny mind at |east | don't see the

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

134

problemw th scaling it up because we went through a
very large exercise, working GE previously on the
design analysis associated with the requirenents
associated with this type of valve.

So the design analysis work has al ready
been conpl et ed. So what we do is we take that,
i mpl enent the new requirenments and we scale it up
accordi ngly.

VI CE CHAI RVAN WALLI'S: There are no new
phenonena going from7 to 9 inches?

MR. FREDERICK: No sir. Things are just
bi gger so of course, you'd have nore powder in here
obvi ously froma boost er charge st andpoi nt because you
need nore pressure here in order to actually drive
t hat thi ng down because your cross section is bigger.

MEMBER ROSEN:  Now i n Pittsburgh, you did
say that you were planning to do these tests of a
devel opnent prototype, 9-inch val ve, including charge
sizing, looking at things |ike charge sizing,
i nspection, hydrostatically testing, hydrostatic and
| eak testing vibration, actuation with over-I|oaded
boost ers and actuati on with under| oaded boost ers j ust
to see what kind of sensitivity |I presune the device
has to the over or under |oading of boosters.

And all of that is to be done at sone
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poi nt and the question is when?

MR. FREDERICK: Well, that's really upto
Westi nghouse. Right now, we have no contract to do
t hat .

MR. CORLETTI: Thisis Mke Corletti from
West i nghouse. That activity is part of the COL
application and as part of an |TAAC verification.
That testing will have to be conpleted as part of
| TAAC.

MEMBER ROSEN: I n the nmeantine, we have to
take it on faith that this valve has the sane failure
probability as the 7-inch valve and I"'mtaking it on
faith that when you do the testing as part of the
| TAAC after you have a COL, that it will turn out to
be -- have the kind of failure characteristics and
thereby the likelihood of failures is that E* nunbers
that you' re quoting for demand -- in the nmeantine, we
don't have any proof of that.

MR. CORLETTI: But the next presentation
is the discussion of thereliability and | think I"1l]|
defer based onthereliability tothat. But as far as
on faith that we can do the type test, it's a
condi tion of operation of the plant that these type
tests are conpl eted.

MEMBER ROSEN: Yes, | understand that. |
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understand that. That's not where |I' mpushing. What
"' m pushing on here is in the nmeanti ne and before we
have that test, we have to take on faith reliability
that you're quoting to feed into the PRA

MR. CORLETTI: The next presentation wll
provi de you why we bel i eve we have confidence in the
PRA reliability nunbers that we've provided.

VI CE CHAI RVAN WALLI S: But to cone back to
ny concern. Even when you're doing this for GE, for
the SBWR, there was no concerns at all about
environnental degradation of that high radius,
presumably stress concentrati on at the poi nt where you
-- no one was concerned about that?

MR.  FREDERI CK: Well, this particular
section, we went through the design analysis report
for the 7-inch valve. At that point there was
establ i shed by t he custoner at that tinme, they gave us
aspecificcorrosionrate that they had anticipatedto
see over the life of that unit. Therefore, that
corrosion rate value was input into the design
anal ysis and therefore the size of that section was
slightly enlarged in order to account for that.

VI CE CHAI RMAN WALLI S:  Ceneral corrosion
woul dn't concern ne. It's nore that it's use for --

that's the stress conponents the high stress
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concentrator. |'mnore concerned about --

MR. FREDERI CK: Okay, well, | understand
your point. The only thing |l can say thereis there's
been an awful | ot of val ves built over the years where
we have not had one that actually cracked from a
condition we're tal king.

Ganted, we haven't had it in the
condi tions that we have here. | will admt that. But
t hen on the other hand, there's been an awful | ot of
val ves that have been delivered that had extrenely
hi gh pressure requirenents and have net a lot of
environnental requirements on missile and satellite
appl i cati ons.

MEMBER ROSEN: What re the conditions up

agai nst the section that Peter is concerned about? 1Is

t hat --

MEMBER KRESS: Stagnant, borated water.

MEMBER ROSEN: St agnant borated water at
2,000 psi?

MR. FREDERI CK: Well, | have a conpari son
chart here, | think, that gives that information.

VEMBER RANSOM How often would that
conponent be repl aced?
MR FREDERI CK: That |I'II| defer, somewhat,

to Westinghouse, because we've had di scussions with
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regard to when you would do a, quote, "changeout."
And so I'll have to defer that to you, Terry.

MR. SCHULZ: This is Terry Schulz. W
woul d do an inspection in accordance with the ASME
code, which neans that every ten years you woul d be
taking this apart and | ooking at it on sone staggered
basis. It's four valves soit wouldn't all be nothing
for ten years, but sonetine in between ten years you'd
| ook at it. And then based on what you woul d see, you
could replace that rather easily if need be; it's not
a hard thing to do.

MEMBER RANSOM | guess |' mbringi ng that
guestion up because | -- mne which also refers to
your question. | bring it up because it's an easy
thing to renedy. Use a different material, put a
coating on it, whatever. |'mbringing it up because
no one's raised this question before and | hate to see
it go into service and that potential problem never
have been addressed. That's why I'mbringing it up.

MR. FREDERICK: Well, | appreciate your
concer ns. I know we've had sone discussions wth

Westi nghouse with regard to what material should be

utilized, and that's still undergoi ng and has not been
totally finalized yet. So we are noving in that
di recti on.
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MEMBER PONERS: May | ask you what you're

using for the initiator in the charge?

MR. FREDERI CK: | can't give you that
information. It's proprietary to UPCO

MEMBER PONERS: That's fine.

VI CE CHAI RMAN WALLI S: But it can sit
there for many years wi thout doi ng anything, w thout
deteriorating?

MR. FREDERICK: On the GE Program the
initiators and boosters were subjected to an
accel erated agi ng test programto showthat they were
good in their particular case for a four-year
requirement. So they did go through that program

MEMBER POVWERS: Wen you say good, you
nmean t hat they woul d after bei ng aged do the function
they were intended to do.

MR. FREDERI CK: They were aged to sinul ate
the tinme frame under the conditions that they woul d
have been anticipated to be used. And after that
time, we fired a bunch a hardware to substanti ate that
we were still getting the same perfornmance t hat we had
prior to that.

MEMBER PONERS: | guess the question that
cones to ny mind wth squib val ves that | have had t he

pl easure of using that the squib would work fine but
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the netal around it would be terribly badly corroded
fromproducts of deconposition of the squibinitiator
and charge itself. And that's specific to the
material, and | don't know that yours is the sane.
Did that sort of thing get |ooked at?

MR. FREDERI CK: Well, likel said, | can't
give you the powder and materials used, but what it
amounts to is that there was a requirenment on this
particul ar valve that had to be able to be refurbed,
meaning if you fired it, you had to be able to get it
back together, and it was 24-hour changeout in order
to tear it down after it's fired, put in the new
har dware and be ready to use it again. And that was
denonstrated and proven that you could doit within a
24- hour period. And so you do replace sone of the
component s, obviously, that are i nvol ved here because
| nmean obviously you' re sharing netal and you' ve got
a few thi ngs happeni ng, but the key parts associ ated
with the body is still the sanme part that you have in
there to start wth.

VEMBER POVERS: Yes. But what | was
asking really about the corrosion of the body over a
course of time around where your charge is |ocated.

MR. FREDERI CK: Right in here?

MEMBER POVERS: Yes.
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MR. FREDERI CK: Ckay. Vell, if that

becanme an issue over a period of time and you could
repl ace the nenbers that you had a concern wth.

MEMBER POVERS: I[t's just that those
issues tend to find out when you go to use it, not
because of an inspection program

MR FREDERI CK: Vell, | think you' d be
able to see that. | think that the powder that we use
in there is relatively benign to the environnent
itself because it is a refurbishable unit, and that
was kept in mnd during the design of thevalveinits
early stages. The one key feature about the valve
itself as far as refurb, | nean you can take this
whol e t hi ng apart, you know, this whol e secti ons cones
out, everything up here cones out and it's all easily
renovable. So anytinme you chose to do a tear-down or
a reviewor whatever you' d like to do w th sone period
of time, we could easily do that.

MEMBER ROSEN: Is it welded into the pipe?
| mean it's welded into the system right?

MR. FREDERICK: No, no. This is netal
seal s, and the center faces right here.

MEMBER ROSEN: Howis it -- here comes the
pi pe fromyour flange.

MR. VIJUK: A flange on one side, open on
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t he ot her end.

MR FREDERICK: Yes. Right here's the

fl ange.

MEMBER ROSEN:  Onh, okay.

MR. FREDERI CK: And then there won't be
anything over here; it will be just an open-ended.

MEMBER SHACK: What hol ds the gate in the
vertical position before it fires?

MR FREDERI CK: Ri ght here?

MEMBER SHACK:  Yes.

MR. FREDERI CK: This is all one netal, one
pi ece of netal here.

MEMBER SHACK: Onh, yes. All right.

MEMBER ROSEN:  And howthinis the m ni num

t hi ckness?

MR. FREDERI CK: I don't know the exact
nunber offhand. | would have to | ook at the design
anal ysis report. | can get that information and we

can provide it later.

MEMBER ROSEN: Is it mls or tens of mls?

MR. FREDERI CK: No, no. Of the top of ny
head 1'd say at least a quarter of an inch, maybe
t hr ee- ei ght hs.

MEMBER RANSOM Qut of curiosity, was the

breach-1ock type design considered initially so that
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if the thin part did fail, you would get a small LOCA
rather than a | arge LOCA or woul d that even be of any
concern?

MR. FREDERICK: Well, this is the basic
desi gn that was originally proposed and no i ssues cane
up that woul d have caused us to go any ot her direction
t han we had proposed. Ckay? Testing perforned onthe
valve 1've got listed over there. | think you can
take a look at that. It went through an extensive
test program

VI CE CHAI RMAN WALLIS: It's interesting,
it snaps the bolt at the top?

MR. FREDERI CK:  Pardon?

VI CE CHAI RVAN WALLI S: It snatches the
bolt and it chops off the ring and it doesn't break
the pin that across the bottom

MR. FREDERI CK: Ri ght here?

VI CE CHAI RMAN WALLI S: Ri ght.

MR. FREDERI CK: No, because the pin
doesn't see any load. The pinis mainly there for a
retai nment.

VI CE CHAl RVAN WALLI'S: It gets hit by that
t hi ng com ng down.

MR. FREDERI CK: No, because you're hitting

here.
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VI CE CHAl RVAN WALLI'S: On, it'sthe -- the

hamer's on the bottom

MR. FREDERI CK: You're hitting here so you
don't see any inpact |oad on the panel. So that
allows it to freely go over it wthout any inpact
| oads. Okay? | just want to point out that generally
wi th any devi ces that we nake at Conax, general ly have
to have high reliability because they're usedinlife
support prograns, aerospace prograns and obvi ously any
consequence of any failure would be an absolute
di saster, whether it be human life or even high
mllions of dollars in satellite and mssile
applications. So high reliability is required, and
"1l get into some of the things that we do to ensure
that we have that.

Conax procedures, first of all, control
high reliability. | nean we have a very detail ed
approach on howwe nake sure that we build things, and
it goes through the various departnents. Everybody's
interacting inorder to give their i nput on what needs
to be done, and a lot of this is based upon a | ot of
factors that I'll bring out here in just a m nute.

Cust om val ve designs and upscaling is a
standard process, so there, again, what |'msayingis

| don't see a problemgoing fromseven to nine. oing
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fromtw to seven was a nuch bigger task. Si mpl e
val ve desi gns reduce problens, and | say that because
| think the key thing with any squib valve is that
there's not that many parts that are actually going
into the valve itself. So the nobving parts are very
m ni mal, and therefore your chance or |ikelihood of
havi ng anyt hi ng go wong i s reduced because there are
a substantial amount or a fewer anmount of parts that

have been utilized. The devel opnent process that we

go through, I've nentioned that in the previous
neeting and we'll touch that a little bit here in a
m nut e.

Sone of the reliability nunbers, | got

sone information froman UPCO report that | then put
down here and then the Conax reliability here.

MEMBER ROSEN:  What's UPCO stand for?

MR. FREDERI CK:  Pardon?

MEMBER ROSEN.  What's UPCO?

MR. FREDERI CK: UPCO is Universal
Propul si on Conpany, and they are now owned as part of
the Goodrich operation that's headquartered in
Ari zona.

MEMBER ROSEN:  And t hey' ve made 64, 000 of
t hese val ves?

MR. FREDERI CK: Val ves total.
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VMEMBER ROSEN: Whi ch are used in what

servi ce?

MR. FREDERI CK: Mainly in mssiles and
satellite applications. Obviously not in comerci al
use |ike nucl ear power plants.

MEMBER ROSEN: Mssile and satellite
operations. Just give ne a feeling for what is it
that they do in these applications.

MR. FREDERI CK: Wwell, if you want to,
let's say -- first of all, they're used to fire open
i f you want your propellant to start functioning your
system Wthout the valve opening, the satellite
woul d not function, therefore it would be a |oss.
kay? W have normally closed val ves and nornmally
open. W have others that when they get up there to
wher ever they want themthey want to shut of f the fuel
flow. You can fire the valve, shut it off and
therefore the satellite just continues its operation.

On other systens |like mnmissiles, for
exanpl e, we have sonme pure gas systens that's used on
some of the gui dance type work that goes into sone of
the key mssile programs. You have to fire a pyro
val ve to knock of the section that opens up the fl ow
for the gas to go through, and that's used for | ocking

on targets and doi ng the work. So, again, if that did
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not work, the mssile would not work. 1It's also used
on mssile applications for, again, like satellites
where things sit there for a long tinme, they're
pressurized, they're ready to go, but wuntil vyou
actually fire that valve you have no fluid going
t hrough the systemto drive the mssile to its end
St at e.

And so, generally, all the normally cl osed
val ves are used in a condition generally to take sone
fluid or pressure, we've got some valves that have
10, 000 psi operating, or we' ve got nitrogen tetroxides
or hydrozines or nononethyl hydrozines or any
combi nati ons of those type of fluids and gases that
are used up-front on that section until the tine
you're ready to operate that valve, and when you do
then that fluid or gas does its work in the system
And that's their intent, soif the val ve doesn't work,
you' ve got a mmj or systemproblemwith a missile or a
satellite application.

MEMBER ROSEN: (kay.

MR. FREDERI CK: So there, again, that's
why it's soinportant that thereliabilityis built in
up front, okay?

VI CE CHAl RVAN WALLI S: But the agingisn't

-- these don't sit around for ten years before they're
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used.

MR. FREDERI CK: These don't?

VI CE CHAI RVAN WALLI S:  The ones t hat have
been tested and used didn't sit around for ten years.

MR. FREDERI CK: Sone of the satellite
valves are required to stay up there a long, |ong
period of time, some around ten years before they're
ever fire.

VI CE CHAI RVAN WALLI S:  Ckay.

MR. FREDERI CK: Because that's basically
the requirenments for falling down, and the | ength of
ti me keeps i ncreasing as ti ne goes on because everyone
wants to extend the life or the use of something that
t hey' ve al ready got.

Squi b val ve desi gn summary, squi b val ves
have high inherent reliability, and | believe that
based upon the thousands of valves that have been
produced and functioned very well. Reliability for
smal ler valves is applicable for |larger valves
because, obviously, you've got to start soneplace to
get sonepl ace else in which case that's how you get
there -- you start small and you go large. 1've had
cases where |'ve taken valves and had to mniaturize
themfor some of the Star Wars prograns years ago in

which it was a case going the other direction. | nean
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there are cases where you want to go down.

The sanme design standards have been
established as far as how to do the engineering
analysis, the proof and the leak testing of the
val ves. Over and under testing of boosters and
initiators is a standard practice. You need to know
what your margins are associated with howthe unit's
going to operate.

The design concept for shearing netal is
the sanme. | mean, obviously, one of the key things
with the squib valve you ve got parent netal
t hr oughout the entire life of whatever you're trying
to use until the tinme you're ready to open it up, so
you don't have to worry about any parent netal or any
connections that | eak. That woul d be a problemif you
didn't have an all netal section to prevent that. And
todate there's been no failures associ ated wi th shear
sections cracking under pressure or tenperature
conditions for the valves that we have delivered.

And i f you have any ot her questions, |'l]
be glad to take themright now or nove on. Thank you.

MEMBER ROSEN: There are still a few
guestions on the table. One is the water, the design
for water, passing borated water at high pressure.

MR. FREDERI CK: Well, that gets back into

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

150

agai nreviewi ng the materi al combi nations that's being
exposed to it over time, and |'ve got to work those
details out with Westinghouse to fine tune what the
plan is as far as material applications.

MEMBER ROSEN: So that's later also. |
mean t he proof that these nine-inch squib val ves will
pass wat er at hi gh pressure for along period of tine,
| guess that's their design function in long-term--

MR  FREDERI CK: Well, | don't see any
problemw th t he val ves passi ng water over |long term
| guess the issue mainly is is the concern about,
let's say, water in contact with the surface over a
[ ong time.

MEMBER ROSEN: The seed.

MR. FREDERI CK: Yes, in contact with the
seed over a long period of tinme. That's the issue
that we're still trying to work out with Westinghouse
with regard to material selection. But can we answer
that right now, | would say no because that hasn't
been decided yet. And, further, it would still take
sone kind of test programin order to do that unless
per haps Westinghouse has sone data already on the
liquidincontact with the materials that are planned
for use.

MEMBER SHACK: Stai nl ess steel has wor ked
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rather well in PWRs, and when you wel d you get rat her
high stresses in the weld. They nay not be design
stresses but | haven't cracked very many welds in
stainless steel in PARs. So | think they have a high
probability of success. | nean you obviously have to
pay attention to the details of the design, but |
think there are materials and design considerations
that you can use to give you a high probability of
success.

MR, CUWM NS: This is Ed Cumm ns.
Actually, if a valve opens, it's effectively a pipe,
and the question is sort of equivalent to will a
stainless steel pipe allow a two-phase flow, and |
think that's --

MEMBER ROSEN: It doesn't have to recl ose.

MR. CUM NS: |t does not have to recl ose.

VEMBER ROSEN: It's different in that
sense froma safety relief valve.

MR CUM NS: Yes.

MEMBER ROSEN:. Wi ch you expect to open,
pass water and then recl ose.

MR CUMNS: That's right. This valve
never -- you have to repl ace the actuating part of the
valve in order to put it back in service.

MR.  SANCAKTAR: My name is Selim
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Sancaktar. | work for Westinghouse in Reliability and
Ri sk Assessnent. FEarlier this year, we gave you a
presentation on AP1000 PRA and during this
presentation you have brought up sone questi ons about
the squib valve reliability, same questions that were
al ready discussed today. So what we did is we went
back -- since we are very much interested in the
health of these valves, it's in our interest to make
sure that the design wi |l not cause probl ens | ater on.
And anyt hi ng that you say we wanted to nake sure that
we | ook into. So |I'mgoing to kind of summari ze what
we tried to do.

VWhat we di d was we went to Conax, a vendor
wi th considerable experience in this area, and you
al ready heard Dan Frederick sunmari ze his position on
that. Wether he convinced you or not, | leave it to
you, but | was inpressed and | bought it. But we
t hought that you may need alittle bit nore proof than
that, so we said where el se and we went to Sandia. W
t hought that we are not on the same side of the fence
wi th Sandi a nost of the tine, so that shoul d be a good
check on our design and what we want to obtain.

So we went to Sandi a and we tol d t hemwhat
t he questions were and what we are trying to do. W

told them about Conax and we nade sure that they
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cont acted each other and tal ked with each other. And
| have four slides that | want to try to very quickly
sunmari ze the Sandia report. You're right, we didn't
make these slides, we just took these slides out of
Sandi a's presentation, and | hope that | don't butcher
it. If 1 doany injustice to Sandia, | apol ogi ze up-
front.

MEMBER POVWERS: These guys do injustices
to Sandi a enough that they probably appl aud.

MEMBER ROSEN:  All the national |abs are
treated equally here.

MR SANCAKTAR: Also it's vice versa

MEMBER KRESS: |"ve heard that first
guestion asked many tines.

MR. SANCAKTAR:  Why Sandi a?

(Laughter.)

MEMBER POVERS: And you've seen that
answer to, "Sandia has successfully.™

MR. SANCAKTAR No, that's their answer.
My answer, Westinghouse answer i s because we thought
t hat Sandi a woul d be --

CHAI RVAN BONACA:  Okay. We need to nove
on. W have to reach our time and we there's anot her
presentation, | understand, after this.

MR, SANCAKTAR: So Sandi a with sone basis
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to tal k about this subject. They are not neophytes in
this area. Here are the reasons for it, and they
| ooked into this and they al so provided us with their
current test data, which is better done -- |I'mgoing
to show you on a slide on the next one, that they are
nor e experi enced nowthan t hey gave us data previously
t hat we used for AP1000.

MEMBER KRESS: Now t hese are pretty snal
val ves, right?

MR, SANCAKTAR: Excuse ne? Yes. Yes.

MEMBER ROSEN:  Now what is this NWMLT/ SLT?
VWhat are all those abbreviations?

MR. SANCAKTAR: | have no i dea about what
t hese acronyns stand for. The thing that | wanted to
enphasi ze here, there was anot her slide we renoved, is
t hey have nore experience now than they gave us in
1996 when we actually used their data. See, at the
time they gave us this nunber based on data avail abl e
at that time. Now, after six years, they have nore
data and the trend -- that's the only thing |I wanted
to enphasize -- the trend is even in a better
direction. But | wanted to --

VI CE CHAI RMAN WALLIS: So two in ten to
the minus four is one in 5, 000?7 They tested -- one

failed in 5, 000 tests?
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MR. SANCAKTAR:  Actually, it's zero in

4,000 for this one, and this is zero in 5,000
sonet hi ng.

VI CE CHAI RMAN WALLI S: So it's zero
really.

MEMBER SHACK: Well, you have to conpute
your confidence on that.

MEMBER ROSEN:  It's never quite --

MEMBER SHACK: Zero out of 5,000 is zero.

MEMBER ROSEN: It's never quite zero.

VI CE CHAI RMAN WALLI S: So there's a
confi dence on these nunbers.

MR, SANCAKTAR: So their -- this is,
agai n, Sandi a concl usi on. The AP1000 val ve designis
a basi c desi gn that has been used extensively for many
smal l er squib valves, so there's nothing new here.
And environnments -- environment was one of the
guestions brought up, and they're pointing out that
the valves that are built so far are used in very
harsh environnments. The scaling, they are basically
scaling is not an issue, they don't see that as an
issue, and that thereliability is maintainable. The
nunber that has been assessed at this point is
mai nt ai nabl e. So they are basically concurring with

our current position.
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MEMBER KRESS: And you actually paid for

this? Bill Shack could have told you that for free.

MR. SANCAKTAR: So that's the bottomline
and this is their slide.

MEMBER KRESS: Ckay.

MR.  SANCAKTAR: Now |I'm going to just
summari ze things very quickly. These are just going
back through nunbers, we have this EPRI nunber, and
then we have two Sandia sources which we used to
cal cul ate the AP600 and AP1000 reliability. W got
new nunbers now based on even nore tests, and the
trend is in the right direction. And what we have
used is very reasonable. Just as a point, the EPRI
data is really based on MOVs. They didn't have dat a,
t hey just used MOV data. MOVs are considerably nore
conplicated than these val ves.

And we, of course, are aware of the fact
t hat t he AP1000 CDF i s sonewhat sensitive to the val ue
of the squib valve. It should be. And we are aware
of it, so we want to nake sure that this area is
covered well, and we have taken all the design
oper ati onal concl usions to make sure that we are using
a reasonable, nmaybe a little bit even conservative
reliability and that we wll try to maintain it

t hr oughout the operation.
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So the bottomline is recent information
from different sources would point out that the
failure probabilities are reasonabl e, consistent with
operating experience. This can be achieved for the
AP1000 specific design. Upscaling isn't a problem
operational environnent i s not a problem accordingto
peopl e whom we' ve di scussed the subject with, and we
told you who they are, and that this really is
answering your question about -- it may not be obvi ous
fromthe way it's stated but it's saying that the
concern is -- we don't think the concern is a major
failure node. However, we note of course your point

and it shoul d be made sure that it has been covered in

the design. So that's all | have to say.
MEMBER ROSEN: | guess the weakness of
this -- could you go back one slide?

MR. SANCAKTAR:  Certainly.

MEMBER ROSEN: To ne, mi ght be -- that one
there. The first bullet, the sensitivity analysis,
you doubl ed the failure probability.

MR, SANCAKTAR  Yes.

MEMBER ROSEN:  But one per haps coul d ar gue
t hat doubling is a mi nor change in this thing. Wuld
you consider a tripling, a quadrupling?

MR. SANCAKTAR: Certainly. If youtriple
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it -- 1 mean as long as we are going in small steps
like that, it would go from 15 percent to 30 sone
percent. |'mnot sure exactly what, nmaybe 31 or 32.
| don't know how linear it is, you know, in that
range.

MEMBER KRESS: Increase it by a factor of
ten and go to 75 percent, roughly.

MR. SANCAKTAR Right. | nmean if these
squi b valves are a factor of ten worse, and we are
really off the mark, we may as well use MOVs and we
don't need to go to them The whol e purpose of this
design is to stay away fromMVs because MOVs are not
as reliable. So we have to assure that --

MEMBER ROSEN: Go back another slide and
let's take a | ook at that.

MR. SANCAKTAR  Ckay.

MEMBER ROSEN. I f -- back.

MR. SANCAKTAR: CQops. | don't know where
| am | went to --

MEMBER ROSEN:  You' re goi ng t he wong way.

MR. SANCAKTAR: Oh. This slide?

MEMBER ROSEN: So if it's a factor of ten
wor se - -

MR. SANCAKTAR: Right. W'Il back to --

MEMBER ROSEN: -- the failure to open in
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demand would be 1.3 to the mnus three. Take that
Sandi a 2002 dat a.

MR,  SANCAKTAR: If you want to go from
here, right, we will be going in this range.

MEMBER ROSEN:  You're al nost back to the
EPRI not or - operator val ve dat a.

MR. SANCAKTAR: Right. Exactly. | nean
if we truly believe that we are really that far off,
t hen we woul dn't have done this way, because al ready
have MOVs - -

VI CE CHAIl RMVAN WALLI' S: Well, | don't think
MOVs have anything to tell you about squib val ves at
all. They're conpletely different things.

MEMBER PONERS: And what he's saying is he
woul d design an MOV into the systemif he wanted to be
t hat bad.

MR. SANCAKTAR: We are livingwith themin
many areas. Yes?

MEMBER RANSOM Al of these data are
failure to open. |s anything known about the
i nadvertent actuation of different kinds of valves in
t hese circuits?

MR. SANCAKTAR: The i nadvertent actuation
is a very -- will depend on the properties of the

actuati ng design. W are not privy to how these
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val ves are used in various applications. However, in
our application, we have done -- we tried to design it
out, not nunber it out or not try to hand wite it out

but design it out as nuch as possible. And one of the

i mportant points is we have a armand -- separate arm
and fire circuits. And if you arm it alone, the
accidental, it doesn't go. If youfireit by itself,

it doesn't go. You have to do both of them and you
have to do themin a certain very short anount of
time, within seconds. So accidentally arm ng doesn't
make it go, accidentally firing it doesn't go. Doing
these two at two di fferent considerably different tine
frames, like a m nute apart or sonething, doesn't do
it. So we tried to design it and it's very
speci fically desi gned.

MEMBER ROSEN:  And all of that's enbedded
in the circuitry.

MR, SANCAKTAR  Yes.

MEMBER RANSOM Wl |, can you put a nunber

to that?
MR, SANCAKTAR: Yes. W did, actually.
MEMBER RANSOM | nean do you know what - -
MR. SANCAKTAR: Yes. Yes. The nunber to
that actually is like -- that slide has di sappeared
due to the shortening of this -- is 5.9 mnus five.
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It's calculated by fault tree analysis, assigning
various fail ure conbi nati ons and conmon cause and this
and that.

VI CE CHAI RVAN WALLIS: Can we nove on?

MR SANCAKTAR:  Anyt hing el se? Ckay.

MR. CORLETTI: Thisis Mke Corletti from
Westinghouse. | guess |1'd like to ask what you'd |ike
to see in the next presentation. This is a subset of
what we presented in Pittsburgh. The question had
came up what do we do for a post-LOCA aerosol
deposition. W went through in Pittsburgh howwe did
an AP1000-specific calcul ation analysis, simlar to
what was done for AP600, and |'mleaving it up to the
Conmittee here whether you want to see the entire
presentation or --

MEMBER KRESS: Wl |, | don't think we have
time for the entire presentation.

VI CE CHAI RMAN WALLI'S: The results were
i nteresting.

CHAI RVAN BONACA:  How | ong woul d be the
NRC presentation?

MEMBER KRESS: That's a good questi on.

MR. COLACCI NO. This is Joe Col acci no. W
expect the staff presentation to be less than 15

m nut es.
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MEMBER KRESS: |' ml ooki ng at your slides

to see --

MR. SCOBEL: Well, in a quick summary,
woul d say that we used the AP600 val ue for | anbda and
then |l ater showed that AP1000 is expected to have a
significantly higher |anbda than AP600. So we did
the anal ysis conservatively. That's the quick and
dirty summary.

MEMBER KRESS: Now, |anbda is a variable
in tine.

MR, SCOBEL: Yes.

MEMBER KRESS: | was | ooking at one of
your slides that says you took a dom nant core danage
sequence from PRA?

MR. SCOBEL: Yes. W used a core danmge
sequence to generate the environnents to cal cul ate t he
| anmbda.

MEMBER KRESS: And you used MAAP to get
t he environmental conditions?

MR SCOBEL: That's correct.

MEMBER KRESS: Which, basically, consists
of the steam condensation rates and the thernal
gradients --

MR, SCOBEL: Yes.

VEMBER KRESS: And t he aer oso
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concentrations conme out of MAAP al so?

MR. SCOBEL: No. Actually, they didn't.
They cane from 1465.

MEMBER KRESS: Ckay. You standardized --

MR SCOBEL: W used 1465 --

MEMBER KRESS: You use the standardized
source term

MR, SCOBEL: Yes.

MEMBER KRESS: Timng al so?

MR SCOBEL: Yes. Wich is based on a
sim | ar sequence fromwhat we used for generating the
envi ronnent .

VI CE CHAIRMAN WALLIS: So the lanbda is
hi gher significantly but you're going to go back and
still use AP600 | anbda?

MR SCOBEL: That's correct.

MR. CORLETTI: No. Excuse ne, this is
M ke Corletti. Dr. WAllis, we initially had used t he
AP600 | ambda but | think the staff had requested us to
perform a detail ed AP1000 cal cul ati on. Once we had
paid for that, we decided to use the value of the
AP1000. So we are using the AP1000 val ue now.

MR. SCOBEL: Oh, okay. | didn't do that
part of the anal ysis.

MEMBER KRESS: Yes. | noticed at one of
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your slides that the dom nant contributor of the
| anbda was thernmophoresis. | have a question about
that. Was there any hydrogen conbustion invol ved in
t hi s?

MR. SCOBEL: There was hydrogen conbusti on
involved in the environnent for the |anbda
cal cul ati on.

MEMBER KRESS: So at short periods you had
hi gh thermal gradients?

MR, SCOBEL: Yes.

MEMBER KRESS: Dana, does that raise any
flags with you?

MEMBER POWERS: Yes.

MEMBER KRESS: Because it takes a while
for thermal gradient | anbda to be devel oped, and |'m
not sure you have in a hydrogen conbustion --

VI CE CHAI RMVAN WALLI S: Isn't it the
condensation that does it?

MR, SCOBEL: It's a conbination of the
heat transfer and t he condensati on heat transfer, but
t he hydrogen conbustionis occurringat ignitors so it
i s sust ai ned over periods of tinme duringthe rel eases.

MEMBER KRESS: Oh, you're sustaining it
over a period of tine.

MR SCOBEL: That's correct.
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MEMBER KRESS: And you feed that into a

thermal gradient at the wall? Because this is
t her nophoresis to the walls.

MR, SCOBEL: Yes.

MEMBER KRESS: So what that does i s raises
the tenperature of the environnment?

MR, SCOBEL: Yes.

MEMBER KRESS: (kay.

MR.  SCOBEL: If you look at the
tenperature plot that's in there, you can see that
even onthis title heat transfer rate you can see the
spi kes that are occurring as you have hydrogen bur ni ng
at the ignitors.

MEMBER KRESS: Those are overall mass
bal ance tenperatures of the containnment volune; is
t hat what those are?

MR. SCOBEL.: l'"'m sorry, I don't
under st and.

MEMBER  KRESS: Are those average
tenperatures for the whol e containnment --

MR. SCOBEL: Yes, it is an average --

MEMBER KRESS: -- sort of a bul k average
t enper at ur e.

MR. SCOBEL: Yes, it is an average.

VMEMBER PONERS: Is this a one-node
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pr obl enf?

MR. SCOBEL: The aerosol calculationis a
one- node probl em

MEMBER KRESS: So your delta T there | ooks
like -- you don't have a wall tenperature there.

MR. SCOBEL: | do not, but the wall is the
passi ng cont ai nment cool i ng system whi ch woul d be - -
because it has the evaporation on the outside of the
wal I, it would be significantly cold.

MEMBER KRESS: Pretty col d. So you're
| ooki ng at tenperature differences of |ike 100 degr ees
C in these.

MR SCOBEL: Yes, that's correct.

MEMBER KRESS: And that translates into
what val ue for |anbda did you actually end up with?

MR. SCOBEL: The average val ue, | believe,
is 1.1 per hour.

VEMBER KRESS: Does that factor in the
full surface area of the containnment?

MR SCOBEL: Yes. Yes, it does.

MEMBER KRESS: Dana, do you have any ot her
questions about that |anbda?

VMEMBER POVEERS: | don't know very nuch
about this particular calculation. I'm a little

surprised you say the whol e contai nnment volunme. Do
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you really take the donme into account for this
cal cul ati on?

MR SCOBEL: Yes. |In termnms of volune?

MEMBER POWERS: Yes.

MR SCOBEL: That's correct. Yes, we do.

MEMBER POVERS: That probably expl ai ns t he
di fference between thi s and 600, because | don't think
they did for 600; | think they left the dome out.

VR, SCOBEL: | think -- | don't think
that's correct for AP600. We |left out vol unmes that
were inactive |like the dead-ended conpartnents, the
PXS conpartnment, the CVS. But the entire offered
conmpartnent was accounted for.

VMEMBER POVERS: | mean what | know is
what's witten down here, and the i ssues that come up
on this is it looks like they used a fairly smal
particle sizebut it's not very inportant here because
t her nophoresi s and di f fusophoresi s are dom nant, and
in this size range there's not a whole |lot of size
sensitivity to that. There is a sensitivity to the
shape factors that you choose to use for these
particles which are not fully dense. And so the
qguesti on comes up what shape factor did you use? Now,
NAUASTAR tends to treat everything as though it was a

sphere.
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MEMBER KRESS: Yes. | think they used a

density factor of 0.8 of material.

MEMBER POWERS: So that would give you
like al.2 shape factor, whichis a pretty small shape
factor. That's essentially a sphere. That's not even
a very fluffy sphere. So you raise questions about
that. Since AP600 was done, there's now been sone
neasur enment s of shape factors under diffusophoresis,
and you can get sone substantial shape factor effects
for what nomnally look |like spheres under
di ffusophoresis just from the double it, triple it
kind of thing. And so you' d ask questions about how
do you treat shape factors?

The devil is a lot in the details here
because although the |anbda they' re getting out of
here i s not an outrageous | anbda, | nmean it's kind of
what you'd expect, but what you've got is a
substantially higher inventory. And so for the 10 CFR
Part 100, you're asking what's the worst two hours
her e because you' re | eaki ng out, and t hough you' ve got
a substantial |anbda, it's not |ike 75 percent bi gger.
So you've got the worst two hours where you're very
cl ose for AP600. You' ve got a higher inventory, so
you've got to ask what's happening in the worst two

hours here, and it's not in this particular thing. A
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little bit surprises ne that they're getting so nuch
t hermophoresis if they're not |ooking at internal
structures. | don't know whether you are or not.

MR. SCOBEL: Well, the heat transfer is
dom nated by the passive contai nment cooling system
especially after an hour or so when you're expecting
to get the releases of the fission products fromthe
core. So you expect your internal heat syncs to be
nore or |ess saturated conpared to the passive
cont ai nnent cool i ng system

MEMBER PONERS:. Sure. Sure. Wen you're
going to the wall you' ve got a tenperature gradient
and you' ve got a steamfl ux going the sane way. It's
real easy to double count, so nowthe question is how
are you adding together the tw effects, and you
really have to do that w th Fokker-Planck equati on.
You can't just funble around with it. Now, there are
various ways to add and | just don't know how NAUASTAR
does t hat.

MEMBER KRESS: | thought they just
cal cul ated them separately and added them Ilinearly.

MEMBER POVNERS: No. See now t hey doubl e
count because you've got a volune that's noving |ike
this and then you're adding on to it. well, this

vol ume has not seen the total thernmal gradi ent and so
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you're effectively depositing particles twice. It's
a real problem in these conbined phoretic
environnents. You have to do that really -- you have

to go really do that. At this size, you're in the
transition between t he Newt on regi me and t he conti nuum
regime, so you've got to figure out how you' re goi ng
to solve continuum nechanics and the Boltzmann
equati on and make them mat ch because you can't sol ve
themthere. There's sone guys that have done that in
the literature nostly down in Texas, and they have

sone ni ce answers to that that they run agai nst tests,

and | just don't know how they would compare it
agai nst the straightforward addition. I'd have to
|l ook at it, but it's -- I nmeanit's a tough question.

| notice in the viewgraph that it says,
gee, we negl ected all these things and t he experi nents
show that aerosols tend to form sticky material to
either be retained in narrow path or fall quickly to
t he ground. Well, the LACE tests they pick some
materials and when we | ook at what the fuel evolves
when it degrades we don't get stuff that |ooks |ike
LACE. LACE, as | recall, use cesiumhydroxide and of
course that's one of the great results that conmes out
of the Phebus Program We don't have any cesium

hydr oxi de. W have cesi um nol ybdates and t hi ngs |i ke
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that. And, infact, inthe tests we're doi ng now seem
to say these reactor aerosol s just are not hydroscopic
and so this has neglected the hydroscopicity. That
may not be a great conservatismthere.

My point being is the devil's in the
details on this, and |I'm not sure how nuch of the
detail you can go into wi thout actually pulling apart
t he NAUA code and you never know where it stands ri ght
now because it's an evolving code. | neanit keeps --
it reacts to the changing technical environment.

MEMBER KRESS: Well, I'mnot sure howto
proceed with this question then. D dyou want to pose
some specific questions you'd like answers to and
they' Il conme back to us later on this or do you want
to look into it as a Conmittee ourselves?

MEMBER POVNERS: Vell, | mean you're
clearly going to have to | ook at the Part 100 anal ysi s

on this plant, and that's where this thing cones

f orward.

MEMBER KRESS: Yes.

MEMBER POAERS: | nean just on the face of
it, I look at this lanbda 1.1 and | say, well, okay,
it's a larger than what they got for AP600. | don't
have any reason to doubt it. | neanif they'd cone in
with ten, | would have said, well, they probably
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haven't got that right. |If they'd come in with 0.1,
| would have said, well, they probably haven't got
that right for another reason. I1t's this conbination
of the | anbda and the i nventory and what the worst two
hours are and do you survive the Part 100 scrutiny?
And that's where we want to | ook at this stuff.

| mean you can say specific things: Gay,
what did you do about the diffusophoretic shape
factor, and we ki nd of know what that ought to be now.
We' ve got sone neasurenents. How do you conbine the
di ffusophoresis term and the thernophoresis tern?
You' ve got a problem w th doubl e counting here when
you do phoretics at the sanme tine.

You woul d ask what did you do about the
non-radi oacti ve mass, because you put 1465 in. That
only gives you the radi oactive nmass in there. So what
did you do with the rest of it? Well, they probably
didn't do anything with it. They probably just took
the particle size. Becausethey'recomnginalittle
bit small on the particle size, which, by the way, is
-- it's not a huge conservatismbut it's definitely
not non-conservative, you knowwhat | nean? | neanif
you wer e doni nated by gravitational sedinentation, it
woul d be hugely conservative. But since you're

dom nated by phoretic processes which are very si ze-
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dependent at 0.1 microns but not very size-dependent
in this range, it's kind of a wash sort of thing
t here.

To the extent that diffusophoresis is
important, vyou really cone down to what your
condensati on nodel due to t he non-condensabl e gases in
there, nore of a thermohydraulic question than
anyt hi ng el se.

MEMBER KRESS: That cones right out of
four, | guess.

MEMBER POAERS: Yes. And | don't know
what you're using.

MR. SCOBEL: Of the top of ny head |
don't know eit her.

MEMBER PONERS: One of them

(Laughter.)

VI CE CHAI RVAN WALLI'S: So how woul d you
reassure that they've done it reasonably? Wuld it
require that Dr. Powers read all your stuff and review
it or that Dr. Powers exam nes the staff about how
wel | they have assessed all these phenonena or how
woul d we be sort of reassured that everything is good
enough? What's the means for us to get to that state?

MR. SCOBEL: Is that up to ne?

(Laughter.)
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MEMBER ROSEN. Most assuredly, not.

MEMBER PONERS: Traditionally, the staff
has done i ndependent cal culations in this area.

VI CE CHAI RMAN WALLIS: So we'd go after
the staff for reassurance.

MEMBER KRESS: | think we could ask this
guestion of the staff. They' re probably not prepared
to address it today, but it's a question we coul d put
to the staff and see howthey dealt with these i ssues
and their view and proceed fromthere.

VI CE CHAI RMAN WALLIS: So the staff has
got a nessage now, | hope.

MEMBER KRESS: Yes. It's strictly a
guestion of do you neet the regul atory requirenents of
10 CFR 100 fromthe various DBAs. And they have to
address those when they | ook at their SERs. So when
we get to evaluating the SER, | guess we'll bring that
qguestion up.

Wththat, I'"dliketoturnit over tothe
staff and hear their presentation. I'"'m going to
post pone the break until we hear fromthe staff.

MEMBER ROSEN: How long is the staff's
presentation?

MEMBER KRESS: They sai d about 15 m nut es.

VI CE CHAI RVAN WALLI S: That's for their
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presentation; 35 mnutes for questions?

MEMBER KRESS: Right.

MR. COLACCINO This is Joe Col accino
Each of our slides -- we each are going to present a
status and we only have one slide for each of us. And
so | knownine |l can do in one or two mnutes just on
the status of the overall project.

VI CE CHAI RVAN WALLI S: Do you have any
t echni cal content?

MR. COLACCINO Yes, sir. W'regoingto
tal k thernmohydraulic issues. Wth that, 1'd like to
i ntroduce Jennifer Uhle to do that, Section Chief in
t he PWR Secti on.

M5. UHLE: Professor Wllis -- is this on?
My slide doesn't really have any techni cal content per
se because it was a repeat of what was said at the
Subcommittee nmeeting. At this point, we raised some
nore questions to Westinghouse and they submtted
about 20 -- | guess 28 of the responses to yesterday,
and we're having a neeting with themtoo, so that's
where we're really going to get down into the details.

At this point, what we thought the staff
woul d do today would sinply be to sunmarize to the
full Commttee what our concerns are. Now, you've

al ready heard that because of what Westinghouse has
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al ready presented to you, so |l don't knowexactly what
you want nme to get into today. So what | had done was
j ust put together a one-page slide that di scusses the
over archi ng i ssues.

But, first, | want to introduce the NRC
Review Team W nostly have everybody here today.
We're getting some help from Research with Steve
Baj or ek. Gene Hsii is in NRR he's in ny section,
he's in the back there. Walt Jensen, Lanbros Lois,
Sunmer Sun and Len Ward. So the i ndependent anal ysis
that the staff is doing is extensive. W are
compari ng NRC code cal cul ati ons and we are doi ng sone
dat a conpari son as wel | as sone i ndependent anal yti cal
nodel i ng. | was going to put nmy slide up but we
figured we'd be faster because | only have one slide
because we have to get the projector set up, so I'm
just going to speak frommy slide here.

At this point, we have some open itens
that were identified in the draft SE. One that came
out as part of the discussion with the SE was the
identification of the Ilimting small-break LOCA
transient that was discussed to sone degree at the
Subcommittee neeting, and the limting small-break
LOCA had been the DEG or the DVI. However, they're

getting very simlar collapse liquid |evels for the
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ADS -- inadvertent ADS-1,2,3 as well as with the cold
| eg break. And so we wanted to verify that they have
identified what the Iimting small-break LOCA
transient is because our review is focusing on that
particul ar transient.

W' ve also noticed that with our review
t hat contai nment back pressure that's been credited
for the smal |l -break LOCAtransi ent before was 14. 7 and
now it's increasing to sone degree, so we wanted to
get a better review or do a better review of that to
make sure that the back pressure that they are
crediting is not, I would say, non-conservative. So
we've addressed that in a question. We'll be
di scussing that with Westi nghouse tonorrow.

We have an open itemthat was raised by
the Subcommttee, and that is the NOTRUMP/ RELAPS
comparison. |If you've conpared the two cal cul ati ons,
we're getting sonewhat different collapse liquid
| evel s, and we're also seeing it | ooks |like a period
of time right around before the ADS4/ | RAST transition
where there is a bifurcation between the two codes
where the NOTRUWMP cal cul ati on shows an increase in
collapse liquid level, the RELAP 5 shows a decrease.
And after that point in time, the slopes are pretty

simlar, so what we're trying to do is narrow our
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focus to |l ook at that period of time. At first, NRC
staff was going to do that review ourselves here.
Looking at staffing and the l|ogistics of things,
West i nghouse may in fact do that comparison and then
NRC woul d i ndependently confirmthat. We're goingto
di scuss that tonorrow as well.

We have, of course, the outstanding issue
on the core -- the level swell during the ADS4/ | RW\ST
transition phase. And in that | should say that it's
not just a level swell but it's also the entrai nment,
so any of the phenonena that are occurring duringthis
period of time it gets difficult to review because
there are so many phenonena that are in some way
conpeting. The higher the |level swell you have the
nore entrai nment you woul d get. So to say that you're
conservative in level swell you'd want to say that
NOTRUVP underpredicts level swell. But then if
NOTRUWP i s underpredicting |level swell, then that's
not conservative with respect to entrai nnent, because
you're going to be keeping nore water in the core.

So Westinghouse has set up a variety of
cal cul ati ons that denonstrate that | ooki ng at each one
of these phenonena individually that they have
cal cul ated conservatively the prediction of the

transient, and we're going to go over that with them
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again tonorrow to make sure that we're in full
agr eenent .

VI CE CHAIl RVAN WALLI S: Now, | et's see now.
We had a neeting in July and both you and Westi nghouse
knew that there were these questions. I'ma little
surprised that the answer is Westinghouse subnmitted
somet hi ng yest er day.

MS. UHLE: Westi nghouse had submtted
information to us at an earlier period of tine, okay?
We then went out with an additional set of questions
t hat are then questioning their answers. And what we
found was that we could sit there and go back and
forth --

VI CE CHAl RVAN WALLI S: But no one was
saying, "We're going to resolve this before we neet
with the ACRS on Cctober the 1st"?

M5. UHLE: At the tine in the neeting, we
t hought that we would have -- that the Subconmittee
neeti ng woul d be cancel ed and that we may have a full
Conmittee neeting and at which point in tinme we would
di scuss what we had resol ved at that point. So for us
Westi nghouse had submitted responses to our origina
questions. They thought that they had --

VI CE CHAI RVAN WALLI S: But we're no

further ahead than we were in July. You haven't told
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us anyt hi ng new since then.

MS. UHLE: To the degree that we're
further ahead, we're further ahead in the conparison
of NOTRUWP to the --

VI CE CHAIl RVAN WALLI S: Wl |, maybe you are
but we haven't been told.

M5. UHLE: Okay. | can tell you where
we're further ahead.

VI CE CHAI RMAN WALLI S: Well, you probably
don't have the tinme to do that now. Maybe you want to
tell us where you're further ahead.

MEMBER POVWERS: Jennifer, could I ask a
guesti on. Now, you've spoken nostly about
t her nohydraul i cs and t he pi pi ng systemand t hings |i ke
that. How about this issue that was just raised, the
condensation rates in the containnment?

MS. UHLE: Yes. The contai nnent review,
that's in a different branch.

MEMBER PONERS: | see. And simlarly --

M5. UHLE: That's in the Containnent
Secti on.

MEMBER POVERS: -- hydrogen bl ocking of
the donme and things like that --

M5. UHLE: Yes. That's in a different

branch, but Joelle and Joe are witing down your
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questions, and | believe that they would get those
concerns to the appropriate group. So in reactor
systens what we focus on is the --

MEMBER POVERS: Looki ng at reactor systens
where you have this effluent com ng out of your AD4
val ve --

M5. UHLE: Yes.

MEMBER PONERS: -- do you get a lot of
wat er dropl et?

M5. UHLE: That is an open issue that we
have. Westinghouse, again, says conservatively that
they would -- during the ADS4/ | RWST transition time
where it's conservative to assume a |lot of water is
goi ng out, they have done an anal ysis that shows t hat

wi th a honbgenous situation that they' re taking out a

lot of liquid and that they're slowing the
depressurization rate but they're still getting poor
covered. And, okay, that's sonething that we're,
agai n, |ooking at. W recogni ze that, but our

guestion then turns out to be when you get into the
| ong-term cooling analysis, you need to take liquid
out, soit's nownon-conservative to assune liquidis
bei ng taken out in a transition where you turn from
one assunption for conservati sminto another. That's

our question. That's what we'll be discussing with
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t hem t onor r ow.

| mean based on back-of-the-envel ope
cal cul ations that we have at this point, if you're
tal king a long-term cooling, we are concerned about
t he assunption that they are entraining as nuch |iquid
as they say. So on the last bullet, you'll see on
bor on preci pitati on RELAPS or WCOBRA/ TRAC sensitivity
studies. We want to address that by either running a
RELAPS deck to conpletion into the | ong-termcooling
stages but we have to nodel the sunp, and there's,
agai n, questions about the pressure drop through the
lines in the sunp and the configuration, and RELAP
doesn't do nulti-denodeling of pipes whereas
WCOBRA/ TRAC can where t hey can get a gradi ent and t hen
donor the appropriate void fraction up into the ADS4
lines. So we're going to work out tonorrow
sensitivity studi es that we woul d | i ke Westi nghouse to
run to determine if we feel that their cal cul ati on of
the entrainment during this long-term phase is
conservative for the boron precipitation

MEMBER PONERS: |t woul d be useful, if you
can in the course of doing these anal yses, to report
the water droplet em ssions into the containnment in
the, say, 200 to 1,000 m cron range.

M5. UHLE: See, we're not -- | nean we're
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not going to have any idea of what -- we'll have an
i dea of the mass comi ng out, but to say we know the
interfacial areaexactly and therefore the di ameter of
the droplets, there are no nodels in the code that
have been validated to determ ne that. But, of
course, you woul d think the higher the velocity of the
vapor, the smaller the droplets you' re going to --

MEMBER POAERS: That sort of information,
because t hat may be one of t he hi dden conservatisns in
this aerosol calculation, is those kinds of droplets
are usually pretty good at sweeping out aerosol and
just knowi ng what it is so you get sone quantification
woul d be a useful thing to do if you're trying to do
a realistic source term anal ysis.

M5. UHLE: | nean we can certainly go and
conme with a correlation that | ooks at what the size of
the droplets that are entrained, but it's not goingto
be validated in any way. And it's not given by the
code; it's going to be just based on our view of --

MEMBER KRESS: Nornally, those droplets
are |l ong gone before the source term conmes out.

VI CE CHAI RMAN WALLI S: They've all fallen
out, those big ones.

MS.  UHLE: But, Dr. Powers, you're

i ndicating you want a lot of interfacial areas. You

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




10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

184

want very small droplets.

MEMBER PONERS: Well, |I'mjust struggling
around for trying to understand all that's going on
with the aerosols in this containment, and what's
conservative and what's not conservative. And that's
just one thing that came to mnd. | nean if there
isn't any, then that's fine too.

MEMBER KRESS: | suspect, for exanple,
that those droplets may not be well treated in the
t hermal anal ysis of the contai nnent.

MEMBER POWNERS: There are droplets al
over this system What we rather suspect is the
dripping off the roof if there's any condensation up
there -- inconsequential. They're just too dam big.
But these flows and things |ike that and bubbling and
poppi ng --

MEMBER KRESS: But those sprays they put
inreally sweep out the aerosol.

MEMBER POVNERS: But nowif they woul d j ust
put a spray in there would be no problemat all. W
could all go hone and not have to agoni ze so nuch

MEMBER KRESS: Sorry about that.

MR CORLETTI : You want another spray
system

(Laughter.)
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MEMBER POWERS: W |ove spray systens

around here.

VI CE CHAI RMAN WALLI S: On the boron
precipitation, did you find this nysterious phase
di agramwhi ch seens to be atrivial thingtofindwth
boron wat er steanf?

M5. UHLE: We did not. That question was
posed to Westinghouse. W thought we would --

VI CE CHAI RVAN WALLI S: | think it was
prom sed t hat soneone woul d cone up with one of these.
Now, Westinghouse said that they' ' re goingto neet with
you and then they're going to nmeet with us again in
Decenber, but since there seens to be no progress --

M5. UHLE: There is progress.

VI CE CHAI RVAN WALLI S: well, | nean
nothing to -- no progress reported to us that's
t echni cal on any of these i ssues. There woul d have to
be probably a Subcommittee neeting between now and
Decenber that's going to --

MS. UHLE: Ri ght. And that's what we
t hought was di scussed at the Subconmittee neeting,
that there woul d be a | ater Subconm ttee neeti ng when
West i nghouse and the staff --

VI CE CHAl RVAN WALLI S: Wl l, we can't have

it until you have sonething to present to us whichis
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ready.

M5. UHLE: Right. And it was not -- we
felt or the staff's position was that it wasn't the
poi nt of today to provide progress to you. W thought
t hat that woul d be at the | ater Subcommi ttee neeti ng.

VI CE CHAI RVAN WALLIS: That's right. So
when is that going to be? Wen is a reasonable tinme
to schedule this time when you will actually showthe
real progress made in resolving these issues wth
West i nghouse?

MR CUMNS: Thisis Ed Cunmins. | think
we can answer that better after tonorrow, and | think
that we could communicate with you based on the
progress tonorrow.

VI CE CHAI RMAN WALLIS: So it seens to ne
that your idea to conme back to the full Conmttee in
Decenber isreally rather premature because there's no

MR. CUWM NS: wel |, i f you're
West i nghouse, you think you've answered all the
guestions, but it's unfair to say that w thout the
interaction with the staff that that's the case. So
we feel pretty good, but | don't think you shouldrely
just on that. | think we could comunicate to you

within a week when we would be ready to have a
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Subconmi ttee neeti ng.

VI CE CHAIl RVAN WALLI'S: Well, it's a two-
sided thing. The staff should be doing work too.

MEMBER KRESS: May | put that on your
[ist?

VI CE CHAI RVAN WALLI S: Maybe t he staff has
been doing work that concludes that your work is
wrong, | have no idea.

MEMBER KRESS: We'll work that out. W
don't need to discuss that here.

MEMBER POAERS: |I'Il | just inject, | found
the presentations and the information very useful
since | wasn't at any of the Subcomm ttee neetings.
Even Jennifer's zero viewgraph presentation was
i nteresting.

M5. UHLE: | have a viewgraph, they just
didn't put it up there. In fact, | have two. One is
entitled with my name on it.

VICE CHAI RVAN WALLI S: Real | y, your
vi ewgr aph says that you' re | ooki ng at the things that
West i nghouse presented this norning, so that's it.

M5. UHLE: Yes. If youwant neto gointo
what we have done in addition to what we had done from
t he Subcommttee neeting, then | can summarize that

briefly for you. And that is we've been | ooki ng nore
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at the conpari son of NOTRUVP to the APEX tests. W' ve

done nore back-of-the-envel ope type cal cul ati ons of
the | evel swell. W' ve |l ooked at during the long-term
cooling and the ADS4/ 1 RWST i njection phase. W feel
t hat Westinghouse has, although |I'm not saying for
sure, appropriately conpared data for thel evel swells
in both cases. W have nmade -- we're starting to
reduce the data from the APEX-1000 test to get a
better idea of what the quality i s going out the ADS4
and conparing that to what is predicted by NOTRUW
during the ADS4/1WRST transition phase.

We've, inaddition, | oadedupasinplified
RELAP nodel to do the | ong-termcooling. Wat we need
fromWesti nghouse was the i nformati on on the L over Ds
for the pressure drops and get a better idea of what
the flow paths are in the system as a whole wth
respect to the connection to the containnent. And
t hat' s when t he questi on cane up, well, why don't you
just tell wus what sensitivity studies to do for
WCOBRA/ TRAC because they already have a nodel put
together. So that's what we're putting forth there
tonmorrow at the discussion.

And, of course, we've studied the
responses that Westinghouse has provided so far and

cane up with the 30 additi onal questions, and we felt
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that we could go back and forth for quite a while
doi ng questions and answers, and we thought that a
wor kshop woul d be a nore effective way of resolving
the problenms, or | should say concerns. | guess
t hey' re not probl ens.

MEMBER KRESS: Questions?

M5. UHLE: Questions. And also | should
put we have | ooked at the contai nment back pressure
determ nation and got our hands around exactly what
type of back pressure that they' ve been crediting for
each of the cases. W |ooked at the -- the
contai nnent analysis is done in another branch but
| ooked at the assunptions that went into the
calculationtodetermneif they were conservative for
the smal | -break LOCA transients. But | would say the
majority of our work has focused on the boron
preci pitation concern.

VI CE CHAI RMAN WALLI S: And you still don't
have any phase diagrans for this boron precipitation
process? How can you do it?

M5. UHLE: Well, your phase diagramis --
nmy feeling that your question is how rmuch boron is
taken into -- going into the steam

VI CE CHAI RVAN WALLI S: Ri ght.

M5. UHLE: And so we're conservatively
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assum ng none is going into the steamand it's all
staying inthe water. So that's conservative. And we
checked to see what the inlet condition or the inlet
tenperature comng into the bottomof the core is and
| ooking at the solubility as a function of tinme to see
if there's going to be precipitation or not. And it
all boils down to how much you're ripping out, and,
again, we are very skeptical about the Wstinghouse
anal ysis and we're therefore neeting tonmorrowto take
a look at it, because when we at this point in tine
say is this -- are you precipitating, okay, we would
probably be nore concerned than Westinghouse is.

CHAl RVAN BONACA:  Well, this wll just
have to cone to a Subcommittee neeting and | ook at
where we stand. It seens isif thereis alot of work
t hat has been done.

VI CE CHAI RMAN WALLIS: Well, we'll still
be here on Friday and you' ve had this neeting with
West i nghouse t onorrow? Per haps we can get toget her on
Friday?

M5. UHLE: Only if you pay for lunch

(Laughter.)

VI CE CHAI RVAN WALLIS: |I'mnot sure |I'm
all owed to pay for your lunch

M5. UHLE: Onh, yes, you are.
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MEMBER POVWERS: You can. She can't pay

for you.

M5. UHLE: We're not allowed to pay for
you. |'Il buy you dessert to sweeten you up.

MEMBER POVNERS: An inpossible tour.

CHAI RVAN BONACA: Do we have another
presentation?

MEMBER KRESS: Yes.

CHAl RVAN BONACA: Let's nove on to that.

MEMBER KRESS: Let's nove on. Thank you,
M. Chairman.

MR, COLACCI NO Ckay. | know we're
pressed for time, sol will also talk froma slide on
the status that's just right in front of you. Just go
over real quick where we're at with the DSER, it's
progress on our supplenmental DSERs. What we on the
proj ect teaml ook at are the technical issues and what
our schedule is. | didn't think I said it at the
outset, nmy nane is Joe Col acci no. I''m one of the
three project managers that's working the AP1000.

We didissue the DSERon tine, on June 16,
2003. We did have 174 open itenms. W have been -- |
guess | would say we've been aggressively --
West i nghouse has aggressively been engagi ng us and

we' ve been responding to themon virtually all of the
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open itens that they can have response. W are
carrying some open itens that really they' re staff
open itens that we need to conplete certain actions,
and Westi nghouse understands that.

As of yesterday, we had 24 of the open
items that we consider resol ved, we have revi ewed and
resol ved, and we have no addi ti onal technical issues.
We have 36 open itens that we have gotten comm tnents
from Westi nghouse to change in a particul ar way, and
we just have to verify those conmtnents and DCD
changes, sorry, design control docunent, or in their
actual response to the open item

We have had sone addi ti onal questions, and
| think you' ve touched upon sone of those that we have
passed down t o Westi nghouse. We're not tracking them
as open itens per se, we've given themnunbers. What
we are really stickingwith the 174 openitens that we
had at DSER so we don't |ose track of anything.

We didinthe DSER have five suppl enent al
reviews that we did say in the DSER t hat we expected
toissue suppl enental draft safety eval uationreports,
and |I've listed the five over here. Notice in
particul ar we have a public neeting schedul ed t onorr ow
on | eak-bef ore- break. W have staff nenbers here

today who wll be leading that discussion wth
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Westinghouse. It is a public neeting. W' re making
significant progress onthis issue. W don't see that
-- we're noving forward on this i ssue. W don't right
now, at this point, the progress that we've made hol d
this as one of our significant technical issues.
There has been at |east one other public neeting,
several calls between the staff and Westi nghouse on
this.

The security reviewis not done. W did
not have a security section except to say that the
security review woul d be conpl eted at sonme portion,
and we would issue a supplenmental DSER We stil
expect to do that. That review is in progress and
NSER i s conducting that review.

The initial test programat Westinghouse
has been provided a nunber of additional questions,
and that review, that's an active revi ew, Westi nghouse
has responded to those questions and we're in the
progress of evaluating those. The testing and
conput er code eval uation, Chapter 21, we're in the
docunmentation really. This is nobstly on the staff to
docunent the changes, how the AP600 codes are valid
for AP1000. That effort is ongoing al so.

Wth regard to the significant technica

i ssues, Jennifer -- and you've heard nost of this
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presentation -- discussed the reactor systens i ssues,
the entrainment, long-term cooling, core swell and
boron precipitation. | would hold up as the other
pole in a two-tent, you know, the long poles, is the
structural and seismc issues, specifically the
cont ai nnent desi gn and the basemat uplift. The staff
did conduct an audit and public neeting at
Westinghouse in early April. The contai nnent design
was not -- the calculations associated with the
cont ai nnent desi gn were not avail able for the staff to
reviewthen. They are avail abl e now, so next week the
staff will be going and | ooking at that. They'll be
seeing that for the first tine.

Wth regard to basemat uplift, there are
a nunmber of open itenms that are associated with base
mats that were outstanding from the April audit.
Westi nghouse has cone back and has tried to address
t hose questi ons. W' ve also had discussions wth
them conference calls on that. So we | ook to next
week in the structural and seismc area. W carried
at the DSER phase on the order of 53 of the open
items, roughly one-third of the open itens in the
DSER. We | ook at that as pretty significant activity
next week, which folds into the | ast one, discussion

of the schedul e.

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

195

Back in July of 2002, we set out a
prelimnary schedul e which stated that -- which gave
our DSER dat e of June 16, 2003, our FSAR i ssuance date
of Septenber of 2004. That schedul e is stipul ated on
us having mnimal openitens. We still believe we can
neet that schedul e unl ess sone of the other techni cal
i ssues present are nore trouble than we think they
are. W have in that schedule, in that July 2002
schedul e, we had schedul ed then to cone back to ACRS
full Committee in July of 2004.

Now, we are goi ng to reassess the schedul e
after -- we feel that we have three inportant
activities comng in the next couple of days, this
bei ng one of the, of course. The other one is being
t he wor kshop that' s t aki ng pl ace tonmorroww t h react or
systens, and also the audit next week. So after the
audit next week, we should be able to have a better

i dea of where we stand on our schedul e, and we plan to

i ssue sone mlestones, | think, as Westinghouse told
you, as to howwe can conplete -- if Septenber of 2004
is still a good date and what our m | estones that we

need to neet, both NRC and Westi nghouse, to neet that
date. Oher than that, | have nothing else. |If you
have any questions, I'll be glad to answer them

MEMBER KRESS: Seei ng none, | guess we'l |l
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turn the neeting back to you, M. Chair.

CHAI RMAN BONACA: Are there any nore
questions? |If there are none, we'll take a recess
until quarter of four.

MEMBER KRESS: Do you want to say
sonet hi ng, M ke?

MR, CORLETTI : | think thank you very
much.

MEMBER KRESS: Yes. Well, thank you.

(Wher eupon, the foregoing matter went off

the record at 3:29 p.m and went back on

the record at 3:48 p.m)

CHAI RVAN BONACA: W' re back in session,
and we have interesting presentation now on this NRC
research programon materials degradation. And Dr.
Ford is going to walk us through this and introduce
t he presenters.

MEMBER FORD: We were originally billedto
be heari ng about a programthat you' ve all heard about
informally -- the material degradation program In
fact, it's goingto be wider thanthis. M ke Mayfield
is going to present a wder range of wmaterials
degradati on aspects that are being covered.

It will be of relevance to the research

report, Dana. It will also be -- give us sone good
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background for the presentation tonmorrow to the
Conmmi ssi on.

MEMBER SI EBER: 1've got to change it now,
because | said we woul d be anxious to -- or eager to
hear fromthe staff. Now --

MEMBER FORD: You' ve heard.

MEMBER SIEBER  -- we've heard, so now
|"ve got to rewite ny speech.

MR. MAYFIELD: Well, we'll be happy to
come talk to you sonme nore.

(Laughter.)

MEMBER FORD: So, MKke, it's all yours.

MR.  NMAYFI ELD: Wl |, thank you. Sone
nonths ago the conmmttee had been briefed on the
staff's efforts | ooking at the response to the Davi s-
Besse | essons | earned passport and the programt hat

addr essed the Davi s- Besse i ssues.

When | | ooked at the commttee's letter,
| said, "Well, that's interesting. |I'mglad to see
t he support. But, oh, by the way, we have a mnuch

| arger scope program than was briefed to the
conmttee.” So | had asked Dr. Larkins for sone tine
tosit with the commttee and just give you a snapshot
of what we' re doi ng and t he scope of those activities.

And it turns out now that wth the Comm ssion
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briefing, the timng, nmaybe we were | ate by a nonth,
but at least we're a day in advance.
So with that, | have with ne this

afternoon Joe Muscara fromthe Material s Engi neering

Br anch.

MEMBER POVNERS: |s he qualifiedtotalkto
us?

MR. MAYFI ELD: Sir?

MEMBER POVNERS: 1s he qualifiedtotalkto
us?

(Laughter.)

MR. MAYFI ELD: You know, there have been
doubt s.

(Laughter.)

But in --

MEMBER POVERS: | never get an answer
ei ther.

MR.  MAYFI ELD: In this specialty, yes,
sir, | contest that he is qualified.

What | wanted to do was to, again, talk
fairly qui ckly about a broad range of subjects, not to
do a specific technical briefing, but rather to try
andillustrate the range of areas where we're worki ng,
and that we are producing some results, not just

pl ans.
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Qur environmental | y-assisted tracking
research is a long --

MEMBER POVERS: M ke, can | interrupt

MR. MAYFI ELD: Sir?

VEMBER POVERS: -- tell you where I'm
struggling? And it my be a little unfair to the
ot her menbers, because |'ve | ooked into sonme of this
stuff here. But I'mtrying desperately to understand
t he bound between what's the NRC responsibility to
under stand about these units that -- in order to
fulfill its mssion of protecting the public health
and safety versus what is the responsibility of the
owner or operator --

MR. MAYFI ELD: Ri ght.

MEMBER PONERS: -- of the machi nes.

MR. MAYFIELD: If | can, let ne address
that as we go, because actually | think there is a

pretty good story inthis area in particular. By and

| arge -- and part of the answer to your question goes
to the second bullet. This is a |ong-standing
program It goes back to the early -- or, I'msorry,
md ' 70s.

Over tine, what we've been doing is

responding to degradation that's been identified in
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servi ce. You can |ook at the stress corrosion
cracking inthe BARpiping, and it norpheditself into
i rradi ation-assisted stress corrosion cracking. W' ve
been worrying about fatigue |life in piping;
subsequently, fatigue crack growmh in pressure vessels
and pi ping, the steam generator tube's activity --

MEMBER SHACK: What about enbrittl ement of
cast stainless steel?

MR MAYFI ELD: Enbrittl ement of cast
stainless steel. There is one |aboratory that --

MEMBER POVNERS: Did you guys do any work
on that at all?

MR. MAYFI ELD: There was one | aboratory
t hat di d sonme ki nd of cheesy work, but we subsequently
got that straightened out, and a good piece of work
evol ved.

MEMBER ROSEN: And actual ly, that bullet,
st eam gener at or tube degradation, really has 11-teen
sub-bul l ets under it. But it --

MR MAYFI ELD: Yes, sir.

MEMBER ROSEN. -- starts with something
call ed denting, if you' re old enough to renenber that.

MR. MAYFI ELD: That's correct. And sothe
poi nt about the steamgenerators is that activity was

one that started out under the EAC program and then
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as it bl ossoned becanme a programunto itself. And |
think we've briefed the conmttee on that a coupl e of
different tines.

The primary water stress corrosion
cracking is sort of the in vogue thing today, and now
t he boric acid corrosion. One of the things that has
kept happening to us over tine, as well as to the
industry, is where we're responding to identified
degradation, often tines we're responding to the
degradati on being identified by water in the floor.

W' retiredof it. The industry is tired
of it. And so this has been a tine where we have
started putting some serious enphasis on a proactive
research program | ooking forward, not to solve the
problem but to see what we can do to develop as

research tools to do what is necessary to |ook

f orward

The i ndustry today has a nmaj or programin
this area. That program materials -- | think it's
just materials degradation. The chief nuclear
of ficers, it's my understanding, have voted

unani nously to formthis and support the programw th
dol | ars as opposed to just noral support. They are
pulling staff menbers online to staff the activity,

and then thereis research work | ooki ng proactively at
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what can be done. That's one nmajor elenment of their
program

They are the ones putting, if you will,
t he serious noney into it at this stage, and Joe w ||
talk nore about what we're doing on the proactive
programas we go. But the industry are the ones that
are putting the nmoney into solving the issues. Qur
role is nore one of confirmatory, once they've put
sonet hing forward; anticipatory, intrying to get our
arms around, i s what the i ndustry doi ng credi bl e? Are
t hey mi ssing sonething?

There is no -- well, | think the one
guarantee in this is that we will not guess about
everyt hing that could go wong in a nucl ear power pl ant
inthe mterials system |It's just not practical to
say we woul d do that.

Hopeful Iy, we can get further al ong than
we are today. One of the things --

VMEMBER POVERS: If you were king, what
woul d we have?

MR. MAYFIELD: I'msorry. Say it again?

VMEMBER POVERS: If you were king, what
woul d we have? If Joe were king, what woul d we have?

MR MAYFIELD: In terns of?

MEMBER PONERS: The ability to predict
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what's goi ng on.

MR. MAYFI ELD: We' d have first principles
nodel s that hel ped us where we coul d understand the
degradati on mechanisns, identify the susceptible
| ocations, and be able to predict quantitatively what
was goi ng on and where and when.

And then, we would have the inspection
t ool s necessary to go out and confirmthat, indeed,
t hat was happeni ng, that -- and that we could reliably
detect and quantify the degradation and make sound
predi cti ons about, when do you need to react? You,
the Ii censee, when do you need to react to -- to nmake
the run/repair/retire decisions? | think that
phrasing has fallen --

MEMBER POVNERS: | mean, what you descri be
sounds |ike a wonderful thing for a Iicense to have.

MR. MAYFI ELD: Well, you said if | was
ki ng.

MEMBER PONERS: Yes, | know. No, | said

if Joe was King.

MR. MAYFI ELD: Ah, well. Ckay.
MEMBER POVERS: |'m never going to nake
you king. | know what you'd do.

(Laughter.)

MR. MAYFIELD: | agree. And I think the
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NRC s role -- and, in fact, when we were here a coupl e
of weeks ago tal king about the sunp bl ockage i ssue,
one of the issues that came up there was the, if you
will, tension between the staff's role and the
industry's role. Andthat | think by its very nature,
a confirmatory research program brings about that
t ensi on.

What is our role? And when do you trade
off or hand off fromthe staff to the industry and
back? It is a difficult issue. It cones up
repeatedly. | came to work for the NRCin '85. W
wer e di scussi ng exactly that i ssue for the budget t hat
year. And we have had that di scussion actively every
year since, andit's -- it changes a bit with tinme and
cycles a bit with tine. And it cycles with issue.

MEMBER PONERS: | nean, what | can tell
you i s that there is an ACRS position, de facto in one
of our research reports, that says, yes, it's the
i ndustry's responsibility to take care of nearly all
of these problens.

But the problemthat you runinto is they
can make m st akes, they can | eave things out, andit's
NRC s responsibility to make sure that their proposed
solutions are: a) in fact, solutions; and b) do sol ve

t he probl emconpletely. And to do that, NRC has to be
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an active participant in the field. | nmean, that's
basi cally what the ACRS has said in the past.

MR. MAYFI ELD: And that's pretty nmuch what
we' re doing. And | think this program area is
actual Iy an excel |l ent exanpl e of that, and one of the
things we'll tal k about is sone of the interaction we
are having with the industry cooperatively.

MEMBER PONERS: Wl |, Joe has put anot her
spin on that, and one that |' menornously synpathetic
with. He says if I'man owner or operator of these
things, |I'm so anxious to devote all ny efforts to
getting rid of the problemthat |I really haven't got
time or inclination to go into the fundanentals.

And if you're just | ooking over people's
shoul der and wat chi ng, then you do have a chance to go
into the -- into nore fundanmental perhaps than ot her
people. And that, too, seens to be a good i dea to ne.
| mean, | don't have any trouble with that.

MR. MAYFI ELD: And | think that perhaps
prior to the V.C. Sumrer and Davi s-Besse events we
were seeing -- and | don't want to nake this sound t oo
definitive. But generally, we would see issues or
approaches to, well, let's nake the problem go away
and nove on, rather than really understand the

problem and |ook for, where can sonmething simlar
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happen to us?

| think that what we're seeing nowis an
i ndustry that has decided, one, it's a safety issue,
so we need to do sonething about it. Well, they've
al ways dealt with the safety aspects of it. But now
it's getting to be a bigger and bigger economc
i npact, and there is plainly an econoni ¢ advantage to
being able to run the plant rather than having to stop
and fix it.

So there is now both pieces comng
together -- the safety interest and the economc
interest. And it's --

MEMBER POVWERS: | get --

MR.  MAYFI ELD: -- creating a situation
where in this area we are | think in the kind of
environnent we'd like to see.

MEMBER PONERS: | get the sense that there
is a feeling toward this like there -- like TM.
Anot her Davi s-Besse incident inpacts not just that
pl ant but the entire industry.

MR MAYFI ELD: All we were trying to
really illustrate wwththis slide is that degradation
continues to evolvewithtinme. One of the things that
we have found is just about the tinme we think we've

fi xed one probl em anot her one creeps up. And it may
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sinply be a variant on the problem we think we've
sol ved.

And t hat' s sonet hi ng t hat we' ve -- sone of
us have wearied of. And we'd very nmuch like to try
and get our arns around it alittle bit better than we
have today, and to be able to deal with sone of these
t hi ngs.

MEMBER SI EBER  Are there real solutions
ot her than just changi ng material s? For exanpl e, your
programreal |y | ooks at detectionin atinely fashion
and adequat e repai r net hods or repl acenent, you know,
and --

MR. MAYFI ELD: | think there are sonme good
exanpl es where there have been mtigative strategies

put in place. For exanple, in the BWRs. The

hydr ogen - -

MEMBER SI EBER:  Chemi stry.

MR. MAYFI ELD: -- water chemistry | think
is an excellent exanple. Sone of the stress

i nprovenent techniques, the weld overlay repair
technique -- while not really a mtigator, allowed
them -- many of the plants to avoid |arge-scale
repl acenents.

So there are things that had been put in

pl ace. The technique --
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MEMBER SHACK: Well, the attention we pay

to water chemstry is arelative --

MR. MAYFI ELD. The attention we pay to
wat er chem stry today is a huge --

MEMBER SI EBER.  On t he ot her hand, you can
develop mitigating strategies and say, "Well, this
will solve this problem" In the neantine, you' ve
creat ed anot her probl em For exanpl e, steamgener at or
chem stry in PWRs.

MR, MAYFI ELD.  Yes.

MEMBER S| EBER.  The first inclination was
to nake the water as pure as it could possibly be,
whi ch happened to be the wong thing to do.

MR. MAYFI ELD: That wasn't all that great
an idea.

MEMBER SI EBER: Right. And so, where do
you | ead yourself? By the time you' re done, you've
probably sol ved the problem But the plant is nowin
real ly bad shape.

MR. MUSCARA: If | may nmake a comment on
the water chem stry.

MEMBER SI EBER.  Ckay.

MR MJSCARA: And our role and the
i ndustry's role. If you renenber back in the

md '70s, alot of work was goi ng on, EPRI-sponsored
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wor k, on BWR pi pe cracki ng.

MEMBER SI EBER:  Ri ght.

MR MJUSCARA: And nost of that work was
done with high stress and hi gh oxygen | evels. That's
it.

MEMBER SI EBER:  That's right.

MR. MUSCARA: We came in with our EAC wor k
at Argonne and started doing work with the effects of
inmpurities, and sure enough we found that inpurities
had a big effect, maybe even bi gger than the oxygen.
And this I ed the industry, which were devel oping the
wat er chem stry gui delines.

MEMBER SI EBER.  Ckay.

MR. MUSCARA: So, again, thereis arole
for us inidentifying and understandi ng probl ens, and
then there's a role for the industry to respond.

MEMBER SI EBER: Wl |, there's no doubt in
my mnd that that's the truth. | think you bring
something to the table, that it represents a little
bit of a different viewpoint than the manufacturers
and licensees mght have. And | think it takes all
t hr ee.

MR. MAYFI ELD: | agree.

MEMBER SI EBER.  Ckay.

MR. MAYFI ELD: The one thing that we are,
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have been, and continue to push is to not just deal
wi th the probl ens of the day but to try and under st and
what' s under that problem what caused it.

MEMBER SI EBER:  Ri ght.

MR. MAYFIELD: And it has been difficult
in the past to really be able to pursue that at the
| evel we thought was appropriate. There's budget
chal  enges, and there's all kinds of new things
happeni ng.

One of the things we're pushing on -- we
have a comm tment from Ashok Thadani to keep pushing
inthis area. He is very supportive of trying to get
ahead of this. So this has becone an el enment of the
programthat we anticipate continuing and conti nui ng
fairly aggressively.

MEMBER Sl EBER: How much do the
Conmi ssi oners, other than the Chairman, know about
t hi s?

MR. MAYFI ELD: Probably fairly little.

MEMBER SI EBER:  Until tonorrow.

MR.  MAYFI ELD: W have briefed the
Chairman on at |east the broad strategy, not on the
specifics. | think the conmttee, far and away, has
received nore information, at least informally, and

what we'll tal k about this afternoon.
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MEMBER SI EBER:  Ckay.

MR. MAYFI ELD: But the Chairman | think
knows in sort of broad brush direction where we're
goi ng.

MEMBER SI EBER  Ckay. So | can expect
when | talk to the Comm ssioners tonorrow that three
of them won't know very mnuch about it.

MR.  MAYFI ELD: | think that's a fair
expect ati on.

MEMBER SI EBER.  Ckay.

MR, MAYFI ELD: Maj or activities in the
mat eri al s degradati on programl ook at envi ronnmental | y-
assi sted cracking and |i ghtwater reactors, corrosion
of pressure boundary materials in concentrated boric
acid sol utions.

You'd think this was sonething we would
have addressed many years ago, but it turns out there
are fundanment al aspects of it that even today we don't
really have a good handl e on. And then, finally,
| ooki ng -- exam nation of the North Anna 2 nozzl es and
J-welds, and I'Il talk alittle bit nore about what we
have acquired.

We've got ongoing this week a vessel
penetration conference, and we'll talk a little bit

nore about that. There's an Alloy 600 issues task
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group. That's an activity that's collaborative with
t he industry.

We' re | ooki ng at form ng an i nternational
cooperative program | ooking at primary water stress
corrosi on cracking and non-destructive exam nation
techni ques. The NDE piece we'll say alittle bit nore
about, but you really need to have the tool s that have
been validated and that are highly reliable for
detecting and characterizing the degradation.

That's going to be, | believe, essential
to get ahead of this problem And then, finally,
we'll talk sone nore about the proactive materials
degradation initiative.

Just to -- without going throughthe slide
indetail, thereliability of the NDE programhas been
a l ong-standi ng program It started at about the sane
time the environnental | y-assi sted cracki ng work di d.
We have a major activity looking at ISl reliability
and ASME code requirenents.

W are |ooking at surface roughness
effects, how snooth does the surface really have to
be, how does that inpact the reliability of the
i nspecti on. We're looking at techniques for
i nspecting for stress corrosion cracking and reactor

i nt ernal s.
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One of the big things that, frankly, Joe
had a | arge hand in several years ago was getting in
pl ace in the ASME code, and then the industry noving
forward on performance denonstration prograns to
denonstrate that the inspections that were being
perforned really were reliable.

That's an area we continue to foll ow and
be interested in, and | ooking at how sanpl e sets are
devel oped, how many inspection tests have to be
performed, addition of -- additional training of the
i nspectors.

And, finally, we follow fairly closely
some  of the parallel i nt ernati onal research
activities.

MEMBER FORD: M ke, coul d | ask a questi on
to follow up on that? At the last neeting that we
had, the subcommttee neeting on the Davis-Besse
i ssue, we brought up questions about probabilities of
detection, inspection techniques used for the VHP and
al so the bottom head.

The answers we got back from the
utilities, the MRP, were quite honesty rather woolly.
They weren't crisp and to the point.

MR, MAYFI ELD.  Yes.

VEMBER FORD: That does not -- first of
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all, inreality, what is the case? And do you feel as
t hough there's a need to nove forward, a need to push
nor e?

MR. MAYFI ELD: Well, | think that there
plainly is a need to nove forward and have additi onal
nockups that deal with a broader range of issues
and - -

MEMBER FORD: | guess my nore specific
guestion was: was that just a bad comuni cation from
the speaker? O is that --

MR. MAYFIELD: No. | think that the --
where the industry has been, they were doing this on
the fly.

MEMBER FORD: R ght .

VMR,  MAYFI ELD: It was | think to their
great credit. They were taking a serious attenpt at
qui ckly putting together inspection nockups, so they
woul d have sone sense that, indeed, these i nspections
wer e being effective.

Doing that on the fly is always a
chal l enge. And do you have enough sanple sets? Do
t he range of flaws adequately capture what you woul d
like to have? The answer to those things are no, and
so thereis interest and | think need for additional

work in that area.
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Wiere they are today | have to admt |

haven't --
MEMBER FORD: Well, for exanple --
MR. MAYFI ELD: -- specific. | don't know.
MEMBER FORD: -- along this sane |ine of
guestioning, V.C. Sumrer -- | nean, they failed to

identify these cracks tinme and time again. They were
there. But then they used eddy current to identify
where there were, in fact, superficial indications.
And t hen, when they tested those with volunetric, they
found the cracks.

It seens as if they -- there was a
di scovery that a conbination of eddy current and
vol unetric woul d be an i nproved technique to identify
cracki ng.

Now, given that it 1is an inproved
technique, are they using it now after V.C. Summer?
O is it sinply sonmething that is now bei ng done?

MR. MUSCARA: They are using it now.

MEMBER FORD: They are using it now.

MR. MUSCARA: Let negiveyoualittle bit
of perspective about this work that has gone on for a
nunmber of years on performance denonstration. e
initiated the work at Battelle Northwest Laboratory,

have come up wi th sone reconmendati ons, and, in fact,
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a draft reg. guide to require performnce
denonstration

The reason was that the techni ques are in
pl ace, cookbook procedures, didn't seemto work. And
every time they changed a paraneter thinking that this
woul d sol ve the problem it still wasn't working. So
we decided we needed to have a perfornmance
denonstration

And when we st arted working with the code,
the initial docunment in fact required that any
i nspection that's conducted per the code should be
conduct ed usi ng qual i fi ed techni ques, procedures, and
personnel through perfornmance denonstration.

Vel |, people realized that some of these
i nspections were not very effective -- for exanple,
cast stainless steel, dissimlar nmetal welds. And so
t he words were changed a little bit. It saidthat you
should use qualified procedures if you have a
suppl enment .

So t he code devel oped several suppl enents
for those conmponents and materials that were
i nspectable. The ones that were difficult they've
left behind -- work in progress. And so what's
happened is that because the problemis difficult

there has been no performance adm nistration
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suppl ement devel oped.

| ve been pushing that if the problemis
difficult, do some work, resolve it, get the
performance adm ni stration process in place. So what
has happened with some of these inspections is that
there wasn't a qualified procedure. And there wasn't
a qualified procedure because it was difficult.

But, infact, if the code insists that any
i nspection that's conducted should be conducted
according to a qualified procedure, then all of the
i nspections should be effective.

MEMBER PONERS: This i s one of those areas
that elicits some of my challenges that |'m facing
here. |If the code requires that there be a qualified
procedure, and the |icensee doesn't have one, why is
it that NRC has any responsibilities other than to
tell the licensee, "Go get yourself a qualified
procedure. "

Now, | can understand that that m ght not
be a useful comment 10 years, 20 years ago. But today
when we see this EPRI NDE Center, and things like
t hat, why does NRC have any responsibilities in the
NDE busi ness at all now?

MR. MAYFI ELD: Let ne give you a case --

a specific exanple. And Joe nentioned the cast
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stai nl ess steel and inspecting that material.

W were hearing fromsome of the industry
folks that the material is uninspectable, the job
can't be done, you just can't find flaws init, so we
shoul d give up inspecting it.

W had asked Steve Doctor at PNNL to
explore this. 1Is this true? Steve |ooked -- Steve,
and | think with sone i nput fromJoe, | ooked at a | ow
frequency SAFT system synthetic aperture focusing
techni que, and took his equipnment down to the NDE
Center and i nspected their cast stainless steel sanple
sets and did very well. In fact, it is inspectable,
and they did a good job in characterizing the flaws
that were in the sanple sets.

So our roleinthisis to go back and say,
"You knowt hat story about not i nspectable. Well, you
may not |ike the speed of the technique, and
econom cally it may be a chal | enge for you, but oh, by
the way, the material is inspectable.” Not as well as
others, but it is inspectable.

MEMBER POVERS: And | think that's a
real |y good exanpl e of where | think it's appropriate
for the regulator to validate his contention that he
thinks it's inspectabl e and shoul d be i nspected, and,

you know, be a responsible regul ator.
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VWhat |' maski ng about is this -- should we
have an ongoing capability to evaluate these NDE
capabilities or not. | mean, that sort of thing.

MR. MAYFI ELD: GCkay. Wen V. C. Sumrer was
down with their hot leg crack, we were asked to
provi de sone support to NRR And we asked Steve and
Debbi e Jackson fromny staff to get on the airplane
and go visit with the licensee. And Steve went down
and | ooked at what the |icensee was doi ng and said,
"Cee, why don't you try a different transducer," and
| don't renmenber the specifics, "and find cracks."”

And that level of expertise isn't
sonet hing that you go pluck off the shelf. Sonebody
has to pay for it to keep the techni que sharp, to keep
the skill set sharp. And that's a role that the
regi on found extraordinarily useful.

| believe | can speak for Dan Archen
sitting here, | think shaking his head yes, that the
regul atory office found useful -- and ultimately |
think the licensee found useful -- but it was a role
that the Ofice of Research played to have that
capability and skill set --

MR VIJUK: | nean, that's --

MR. MAYFI ELD: -- avail abl e to support the

regul atory program
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MEMBER POVERS: | nean, that i s one of the

criteria we have for the research programis to have
t hat experti se. And we concede the point that to
maintain that expertise you've got to get them
involved in sonething. You just can't say be smart
all the time and we'll use you when we want to.

And so, | nmean, it's an acceptabl e answer
to nme. | just --

MR. VIJUK: And, Dana, | don't pretend to
tell you that |I've got a fornmula that | can tell you
exactly, "Here's how nmuch | ought to invest in these
various areas.”" But that's the initiative. That's
what we're trying to do with this.

MEMBER POAERS: And we will not try to
tell you that either, that -- | nean, that's a
j udgnent cal |l that you guys i n managenent get the big
bucks -- well, in sonme cases the little bucks.

(Laughter.)

MR VIJUK: Sone bucks.

MR. MUSCARA: | think it's inportant to
realize that you just don't get this kind of
expertise. W have been supporting this work for 25
years, and so we' ve devel oped peopl e, we' ve devel oped
t echnol ogi es that we nake use over and over.

MEMBER POVERS: W' ve al ready bought t hat.
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| mean --

MR VIJUK:  Ckay.

MEMBER PONERS:. -- you've picked one of
our boxes --

MR VIJUK:  Ckay.

MEMBER POVERS: -- that we bought off on,
so -- and that's all | was asking for.

MR VIJUK:  Ckay.

VI CE CHAI RMAN WALLI S: M ke, what |I'm
trying to fornmulate hereis that all of this seens to
be in-- all in the context of nuclear stuff and NRC.
What is NRC doing in the nuclear industry? | don't
see it in the perspective of, what is the whole
community -- | mean, this business of degradation of
mat eri al s occurs everywhere.

MR, MAYFI ELD.  Yes.

VICE CHAIRVAN WALLIS: And isn't there
sone ki nd of forefront university research, which has
nothing to dowth nuclear, whichis still relevant to
you which is going on?

MR. MAYFI ELD: Absolutely. And that's --

VI CE CHAI RVAN WALLIS: And | don't see
t hat perspective here at all. | really think it's
within the little club of nuclear people doing this

st uff.
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MR.  MAYFI ELD: Well, you see that

perspective because that's the club | personally
bel ong to. But what we are doing, and what we have,
is input from many different sources. One of the
prograns that we belong to is actually an EPRI
progr am a cooperative program cooperative
international programon CIR-- I'"msorry, |'ve | ost
the nane of the thing. But it's a cooperative program
| ooking at irradiation-assisted stress corrosion
cracki ng.

VI CE CHAI RMAN WALLI S: That's still a
cl osed club, though. EPRI is --

MR MAYFIELD: It's a closed club, but
they are reaching out to a variety of other people.
One of the peopl e Joe uses, or we use, as a consul tant
i s Roger Staehle. And Roger's programtoday addresses
a broad range of subjects, and it is not confined
solely to the nucl ear industry.

MEMBER POVNERS: How in the world do you
get Roger on the consulting fees that government wl |
pay?

MR MJSCARA: He's kind to us.

(Laughter.)

VI CE CHAI RVAN WALLI S: But you need to

have t hat perspective, and | don't quite know whet her
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there's -- 90 percent of the understandi ng about this
field resides in NRC and its club, or whether the --
maybe you' ve only got 10 percent of it, and 90 percent
of it is out there somewhere else. | don't have --

MR. MUSCARA: Just a brief comment. We do
make use of people that are involved in other fields.
O course, we hear about the work they're doing for
us, but they're doing work in other areas.

But inaddition, 1'dlike to nmention also
that when we're talking about degradation and
corrosion, these are nechani sns that are environnent -
specific. And when you | ook at other industries --
petrochemcal -- their environments are entirely
di fferent. So you wind up having to worry about,
really, the nuclear core of people that notice the
envi ronnment and work with these environnents.

But their expertise goes beyond our area.
Unfortunately, we cannot use nuch of the data that's
out there, because it's for different systens,
different sets of conditions.

MEMBER S| EBER: Well, even in the coal -
fired powerplant industry, the materials are
di fferent.

MR. MAYFI ELD: That's correct.

VEMBER  SlI EBER: As wel | as t he
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envi ronnent .

MR, MAYFI ELD.  Yes.

MEMBER SI EBER:  And i f you go beyond t hat
to aeronautics and things likethat, the materials are
really different. And so | think it's sort of a
nat ural phenonenon that you end up with these cl ubs of
specialists in certain materials under certain
envi ronnents.

MEMBER FORD: But if | could also just
address your question, if I"'mallowed to. You know,
the NRC is also a nenber of this | CGEAC, which is 72
conmpani es and national |abs. And those individuals
al so work in other areas.

For instance, GE did work on chem cal
pl ants, and ny ex-colleagues. So we do draw in
from - -

MR, MAYFI ELD:.  Yes.

MEMBER FORD: -- other industries.

MR. MAYFI ELD: And you nentioned that it's
an international cooperative group. Inits original
incarnation, it was called the International Cyclic
Crack Gowh Rate Goup, and the NRC was one of the
founders of that group. It was actually an NRC
initiative that got that going.

MEMBER S| EBER: Vell, the interesting
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thing is that if you |ook for reasons why the NRC
shoul d be doing this, it's that the ASME code under
whi ch t hese i nspections are done nanes the NRC as the
regulating authority -- in other words, the final
deci si onmaker as to what's right and what's w ong.

And so there is a responsibility that's
| ai d on the shoul ders of the agency in order to meke
sure that the latest data and information and
correl ati ons and techni ques are in place and i n use by
the users of the code.

MR MAYFIELD: That's correct. And we
al so, because we endorse the code in the regul ati ons,
we pick up a responsibility to look carefully at
what's in the code.

MEMBER SI EBER: That's right.

MR.  MAYFI ELD: And the best way to
understand that is to have partici pated al ong t he way.

| won't dwell on this cooperative program
We are developing this, looking to | everage both our
knowl edge and our funds. W' ve had sone infornmal
nmeetings with several countries, found a fair bit of
interest in pursuing this. And we have had a bit of
a ki ckof f nmeeting at the conference this week, and t he
feedback is positive, at least informally.

When you ask them to sign the check is
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when they get serious about their |evel of interest.
But we think it's likely they -- that we will see
participation in this program

The elements of the EAC program at
Argonne, we've |ooked at fatigue life evaluation in
bot h PWR and BWR envi ronments, | ooking at carbon and
lowalloy steels, as well as the stainless steels. W
are |l ooking at irradi ati on-assi sted stress corrosion
cracking for stainless steels in both BWR and PWR
envi ronnent s.

We're | ooking at crack growthrates inthe
ni ckel - based al l oys and, finally, |ooking at how you
reduce all of that information to practice throughthe
code.

This is just toillustrate that there --
we have found, at | east inthe |l aboratory, thereis an
effect of the environment inreducingthe fatiguelife
for the carbon steels and the |ow alloy steels. I
think the commttee has been briefed on this work in
detail by both the staff and the industry.

Wien we | ook at irradiation effects on
stress corrosion cracking growth rates, in the nornal
wat er chem stry BWRenvironnment, crack growth rates in
t he present study come out about a factor of five for

theirradi ated steel s hi gher than for the unirradi ated
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steels. And this NUREG 0313 curve is the crack growth

rate curve that the staff tends to default to when
t hey don't have ot her informati on on stress corrosion
cracking growt h rates.

And so when we irradiate these steels in
the normal water chem stry environment, we find
significantly higher -- and, in ny world, a factor of
five is significant -- higher crack growh rates.
However, when we | ower the oxygen, we find that the
crack growh rates go down well below-- down in here
-- well bel ow the NUREG 0313 curve.

Just to try and summarize that -- again,
crack growh rates at these kind of fluences, for the
normal water chem stry we're seeing fairly highgrowh
rates conpared to what we have traditionally used for
unirradi ated steels. But when you drop the oxygen,
the crack growh rates cone back down.

One of the other things -- people have
specul ated for many years that neutron irradiation
| owers the fracture toughness of stainless steels.
Then cones the great debate about, well, how nuch?
How serious an effect is it?

Work that's bei ng done is show ngthat, in
fact, the J-R curve, the crack growth, ductile crack

growm h resistance, has been obtained, and we find
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there is a substantive effect, particularly in the
reduction of the crack initiation resistance -- the
i nfanous J1. paranmeter. And we find that we cone from
fairly high values down rather sharply wth
irradiation. And it appears that we're going to some
sort of plateau effect.

Continued work in this area -- we're
| ooking at going to sone higher dose levels, out to
40 dpa, looking at wusing the BOR 60 reactor,
t emper at ures around 300 C. W have conpl eted the five
and 10 dpa dose rate studies.

VI CE CHAI RMAN WALLI S:  The evi dence for a
pl at eau seens to be extrapol ati on.

MR, MAYFI ELD: I|"'m telling you if it
appears we don't have the data, that's why we' ve gone
out to 40 dba, to see -- the other thing | would say
is it can only go so |ow

VI CE CHAl RVAN WALLI S:  Zer o.

MR, MAYFIELD: Well, it won't -- it, by
and |l arge, won't fall apart onits own. But it's, how
| ow does it go at the higher dose rates?

We're | ooking at effects of sone of the
chem cal conpositions. W're running a range of
nmechani cal property ki nds of tests, doi ng

m crostructural characterization of this, and we're
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| ooking to -- we tal ked earlier about if Joe was ki ng,
what woul d he do.

The notion hereistotry and devel op sone
nodel i ng capability to predict this behavior, and t hen
to make sone projections for the PWR cool ant
envi ronnent .

MEMBER POWERS: And what is the
counterpart industry program here?

MR.  MAYFI ELD: Very simlar kinds of
things coming at it from a sonmewhat different
standpoi nt. They are doi ng test reactor irradiations.
They are also getting conponents out of internals,
getting sanpl es fromdecom ssi oned plants. So there
i S a comnpani on.

And, frankly, getting the sanples out of
t he decommi ssioned plants is the big buck i ndustry in
the -- or initiative. Doing the BOR-60 irradiations,
whi | e not i nexpensive, is certainly | ess costly than
going and choppi ng chunks out of sonebody's core
beari ng.

MEMBER PONERS: So, | nean, what you're
seeing here | think is this point that Joe has nade
earlier, is that they are taking a somewhat enpirica
approach, and maybe you're taking a nore academ c or

scientific approach on this?
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MR. MAYFI ELD: W' re t aki ng per haps a nore

structured approach. They are goi ng and getti ng what
they can get and testing it with the uncertainties
that come with, well, what is the fluence that that
conponent saw? \What does the spectrumreally | ook
like? \What was the tenperature, the irradiation
t enper ature?

So there's afair bit of uncertainty that
goes with testing things that you acquire from an
operating plant as opposed to the nmuch | ess uncertain
situation of a test reactor irradiation.

One of the things that we have seen over
time is that, for exanple, in reactor pressure vesse
enbrittlement you see a fair bit of scatter in the
mat eri al surveillance sanpl es, becausethereisafair
bit of uncertainty as to what they actually see.

We get nmuch | ess scatter, not
insignificant, but nuch | ess when we do test reactor
irradiations. And it goes to being able to control
t he conditions.

MEMBER PONERS: Aren't you just saying
that the industry has a bad progranf

MR. MAYFI ELD: Not at all. "' m sayi ng
they are testing the real material with all its

uncertainties, and we can then use that to test
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nodel i ng. At sone point you have to test -- the thing
that's really of interest toyouis the performance of
t he conponent in service, under service-irradiated
conditions, and to understand the uncertainties that
go with that service operation and to correctly
characterize those uncertainties.

MEMBER PONERS: You know, what | see one
could easily forecast is they conme back and say,
"Ckay. Well, I've taken this trojan reactor apart,
and |1've looked at it, and it has these properties.
And that's about |ike my properties, and so |' mokay. "

And you cone back and say, "No, you are 10
degrees col der or hotter or one way or the other. And
|"ve run ny nodel and it says you're not okay. And
you just have catharsis here."

MR. MAYFI ELD: One of the |essons that
certainly the staff learned, and |' mpretty sure the
i ndustry | earned, was fromthe Yankee Rowe experi ence,
where they canme in -- as you recall, they were one of
the |l ead plants for |icense renewal.

And they cane in to the staff and were
doi ng t he reactor pressure vessel assessnent, and Nei
Randal | said, "Wat tenperature do you run at?" Well,
we run -- actually, we said, "Just a bit less than

500." And he says, "But the enbrittlenent
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correl ations are 525 to 575. What are you doi ng about
a tenperature correction?” And the answer was,
" Not hi ng. "

"Well, maybe you should.” And so when we
started testing what was actually going on at that
plant, not plant materials but pushing at exact
conditions at the plant, their license renewal story
started unraveling. Economi ¢  considerations
ultimately took over, but it was |ooking -- the test
was what's really going on and how wel | do your pl ant
conditions nmatch the nodels that are bei ng used.

And | think that acquiring sanples from
al beit deconm ssioned plants, and testing those, and
under st andi ng what t he pl ant actual | y saw and how t hat
conpares to the nodel, and howthat actually compares
toregulatory criteria and uncertainty |levels that we
woul d anticipate, | think that's a valuable --

MEMBER POVERS: But see, w thout your
program the industry would never know those things.

MR. MAYFIELD: I'msorry. Say again.

MEMBER PONERS: Wt hout your program the
i ndustry woul d never know t hose things.

MR. MAYFI ELD: Well, and that's where part
of the cooperative activity conmes. Rather than the

staff sinply sitting back saying, "Cee, you ought to
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do all of this stuff,” and then ending up trying to
argue our way through it, we are, in fact, doing the
nore structured aspect of this, which supports somne
ot her activities that the industry has ongoi ng. But
it gives us the independent data set to test their
results and their contentions.

VEMBER S| EBER: Vell, even if you use
actual decomm ssioned reactor test data, you still
have a problemw th the dose --

MR MAYFI ELD: That's correct.

MEMBER SI EBER:  -- issue, because it is
quite variable as you --

MR, MAYFI ELD:  Yes.

MEMBER SI EBER: -- travel aroundthe core
and you have to know exactly --

MR MAYFI ELD:.  Yes.

MEMBER SI EBER:  You have t o under st and and
cal cul ate what the fluence is at the |ocation where
you take the sanmples.

MR. MAYFI ELD: Wth all due respect to ny
col | eagues that do those sorts of calculations, |l
trust the sanpling. Thank you

MEMBER SI EBER.  Ckay.

MR. MAYFI ELD: One of the things that we

have done in the few ot her i nstances where we' ve been
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abl e to acquire sanples fromservice is to go back to
sone of the national | aboratories, and through vari ous
counting schenmes tried to back calculate what the
fluence really was and test that agai nst the transport
calcul ations. Wiile not all that precise, it tells
you if you're grossly inerror. So it has been useful
fromthat standpoint.

Rat her than bel abor it, we do have this
conference ongoing. Just to indicate the |evel of
seriousness that the national and international
conmunities see this problem we've got 220 folks in
a Marriott hotel up here in Gaithersburg representing
11 different countries, si gnificant i ndustry
participation to this thing.

We will put the proceedi ngs out on CD as
wel | as a NUREG conf erence proceedi ngs. But this has
been an extraordinarily well-attended conference
covering a broad range of subjects and very active
di scussi ons.

VI CE CHAI RMAN WALLI S: When the industry
participates, do they actually present sort of
significant technical work?

MR. MAYFI ELD: Yes.

VI CE CHAI RVAN WALLIS: Okay. Cood.

MR MAYFI ELD: Yes.
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MEMBER ROSEN: Are these |li censees t here?

MR. MAYFI ELD: Yes. Sone are |licensees,
sone from EPRI, but there are a fair nunber of
l'i censees.

MEMBER FORD: To ne, that was the nost
significant factor. At this particular conference
think there were about 20 attendees from operating
reactors as opposed to two or three fromEPRI that you
woul d get at a normal technical conference. | think
that's about right, wasn't it, Joe?

MR. MUSCARA: Well, in addition, there's
al so a representation from --

MR. MAYFI ELD: Make sure you use t he m ke.

MR. MUSCARA: | said in addition there's
al so arepresentationfromBettis and KAPL, so there's
wi de representation. And we're getting alot of good,
relatively new information.

MEMBER S| EBER: Wel |, actually, the Navy
did a lot of work in the '50s and '60s which never
seenred to nmeke it to the commercial end of the
busi ness. And | guess perhaps | don't understand al
of the deal about classification, but it seens to ne
that the Navy data is very pertinent to what the
conmerci al people think is --

MR. MAYFI ELD: Sone is and sone i sn't, and
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you can go a lot further than that.

MEMBER FORD: The change with Ri ckover --
when Ri ckover went away, then the nunber of attendees
from KAPL and Bettis increased dramatically.

MR. MAYFI ELD: Yes. But they very often
will attend, and that's -- they don't participate
much, so we still fight that issue. But it -- rightly
or wongly, they have their classificationrules, and
so far at least |I've been unsuccessful in thwarting
t hose rul es.

| mentioned that | think the conmttee has
heard that we've been getting materials fromsone of
the vessel heads. We've got nozzle 3 and then
nozzles 2 and 46 from Davi s- Besse, and we're doing a
fair bit of characterization of those materials and
| ooki ng at the cracking, howit initiates and how it
pr opagat es.

We have gotten sanpl es fromthe North Anna
Unit 2 head. Those were harvested by the i ndustry and
provided to us. Then, there is a collaborative
coordi nat ed programl guess i s the phrase, | ooking at,
what do you do beyond that?

One of the things that PNNL has done -- we
shi pped the sanples to PNNL. They are characteri zing

them and then the industry teanms will come in and do

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

237

i nspections. Sort of an inspection round robin with
PNNL arbitrating the program so as sort of the
i ndependent arbiter of things.

One of the -- we've talked a fair bit
about the inspections. W spend a lot of tine
wor ryi ng about how cracks initiate and grow and what
they may | ook like. The point here with the crack
tips is the way they bifurcate they create a
particul ar challenge for the inspections and being
able to correctly characterize and quantify the
cr acki ng.

They al so can create sone chal | enges for
the fracture analysis, because you now have a
bi furcated crack tip. And those don't behave quite
the sane way, so you -- if you treat it like it's a
singl e sharp crack, you're going to get a conservative
result.

So trying to find ways to characterize
that historically has proven fruitless, and you treat
them as a single sharp crack. You just have to
recogni ze that there is an unquantified |evel of
conservatismin that treatnent.

VI CE CHAI RMVAN WALLI S: It's a rather
strange crack there. It doesn't look |ike a crack.

It looks like it's a chain of ponds connected by
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little streams. It's very different fromthe usual
crack.

MR, MAYFI ELD: | probably have never
t hought to characterize it that way, but those --

that's actually fairly typical of this type of crack

and - -

VI CE CHAI RVAN WALLI'S: It opens up that
much.

MR. MAYFI ELD: Sir?

VI CE CHAI RVAN WALLI S: It opens up. That
thing on the left, it opens up that nuch with a
little --

MR. MAYFI ELD: Well, the --

VI CE CHAI RMVAN WALLI'S:  Anyway, we don't
really need to get into this. But it just I|ooks

strange. The one on the bottomthere has got these
very fine cracks, and then these very fat regions
mxed up with it. It's strange.

MR. MAYFI ELD: There are those of us, you
know, fat people find fat regions. So --

VI CE CHAI RVAN WALLI S: But those are
ponds, isolated little ponds, too. Anyway, let's go
on.

MR. MAYFI ELD: We do have this new boric

acid corrosion program going that's | ooking at the
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crack growh rates in the Alloy 600 and 182 fromthe
Davi s- Besse head. We're not all that fascinated with
Davi s- Besse anynore. W are, however, very keenly
interested in howthe Alloy 600 and the 182 material s
that are still in service -- how they are behaving.

We' re | ooki ng at a conmput ati onal nodel and
a probabilistic assessnent of a nunmber of things --
crack initiation and growmh. Then, finally, we're
| ooki ng at nmeasuringthe el ectrochem cal potential and
wast age rates for a range of solution conpositions,
t emper at ures, and pressure boundary materials. These
are fairly basic bits of data that we were surprised
we coul dn't put our hands on when we started trying to
characterize Davis-Besse. So --

MEMBER POAERS: And could | wunderstand
what you do with this, for instance, the corrosion
rate of lowalloy steels and concentrated boric acid.
| nean, isn't it adequate just to know that that's a
really bad idea, to have low allow steel and
concentrated boric acid?

MR. MAYFIELD: It's a -- is it enough to
know that if | knew exactly what | had, and that |
al ways had really concentrated boric acid, and | knew
what that neant, then |'d say, yes, that's just

fundanental ly a bad i dea. Nowyou're left with, well,
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how bad an idea is it? And howlong can | let it be
a bad idea?

We had Sequoyah, | believe, that had a
| eaki ng val ve or sonmet hing up on the vessel head, and
t hey had sonme minor cutting. How long had that gone
on? We've had | eaking seals for a very long tinme, and
we' ve only had one Davi s- Besse.

So the notion of understanding that and
establ i shing appropriate inspection and regulatory
acceptance criteriagets to beinportant. And to just
say, gee, all boric acid is a bad idea, well,
fundanmentally | agree it's a bad idea. How bad an
i dea?

MEMBER PONERS: Yes. | nean, that's what
" masking. Wiy do | need to knowthat? Isn't it the
case now-- | nean, you sawdrips of boric acid on the
bottom of South Texas' reactor pressure vessel that
were smaller than the eraser here. And that was
enough to create a big brouhaha.

MR MAYFIELD: Well, | think it was --

VEMBER POVERS: Isn't that the answer,
that it denonstrates --

MR, MAYFI ELD: No. | don't think the
i ssue there was the potential for the boric acid to

corrode away the lowal l oy steel. The i ssue there was
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it was an indicator that we had a leak in a place we
really weren't anticipating one for other reasons.
The issue here is when |'ve got boric acid dripping
out on other things, how concerned should | be?

MEMBER PONERS: And so you're sayi ng that
if you go in and inspect a plant today, and it has
boric acid |eaking onto sonmething, that you'll run
back and do a cal cul ation and say, "Oh, yes, you can
run three nore cycles and" --

MR MAYFIELD: No. |It's the other end.
How frequently should | be |ooking, and w th what
reliability? Is it enough to sinply do a plant
wal kdown? When | find boric acid in one place, how
aggressively do | need to |l ook in other places? Not
t hat they were the source of the | eak, but where there
may be sone consequenti al danmage. And how frequently
do | need to do that?

MEMBER PONERS: Isn't the answer al ways
going to be if you see the boric acid, you' re goingto
| ook aggressively?

MR. MAYFI ELD:  Absol utely.

MEMBER PONERS: And you're going to | ook
every shutdown?

MR. MAYFI ELD: 1'mgoing to do sone | eve

of | ooking at every shutdown. Part of the i ssue here
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is predicting or getting a handl e on how aggressi vely

do I need to look at this, and how -- wth what
frequency. Do | need to do -- do | need to bring
plants down in md-cycle? | think that is unlikely.

But if the results come back and say, you
know, it really doesn't take very nmuch boric acid to
create a really bad situation, which I don't think
they're going to do, but if that's what they said, we
may change inspection frequenci es.

But right now we don't have the basic
information to nake those calls, and we think that
where we are is adequate. That's the judgnent. And
thisisabit of confirmatory work to fill a technica
hol e, so that we can say that w th hi gher confidence,
or, if the judgnent has been wong, to revisit it.

Does that answer your question? O --

MEMBER POVERS: It's an answer. I
struggle with understanding it. It's a real good
answer. Don't get me wong, Mke. | really like the
answer. |'mtrying to figure out how!l articulate it

soit'slimting, because |l think | could say the sane
t hi ng about second quantitization of iron.

MR. MAYFI ELD: And t hat's where a judgnent
call comes in as to how far do you go. | agree. |

used to have this go-round wi th Ji mSnezak when he was
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t he Deputy Executive Director for Operations. Wy are
you doi ng any of these radiation effects? Wy don't
you just call it good? Well, we |earned sonething
new. Sam Collins has regularly characterized NRC as
a | earning organi zati on.

| don't need to learn everything that |

need -- you know, out there, but | -- there are sone
of this that we still think inportant.
Just to give you -- do this one very

quickly. NRCis | ooking at the North Anna 2 di scarded
head pi eces as part of an NRC i ndustry coll aborative
program W have seven nozzl es that have been renoved
and shi pped to PNNL, and there are going to be several
NDE teans that will go exam ne those nozzles. And
then, followng that we'll do destructive exans.

Just to give you a sense of size, these
are not trivial bits of steel that we've acquired.
They are contami nated to varying | evels. So we' ve had
to set up acontrolled area for themto be handl ed and
to characterize them

Qur part of thisis --

MEMBER SHACK: That's a di storted picture.
How nuch of the tube is sticking out of that sucker?

MR. MAYFIELD: Quite a bit. | think by

the time they shipped them!| think they | obbed off a
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fair bit of the tube. This is when they were being
har vest ed. So, but it's nmore than two or three
i nches.

MEMBER POVERS: Al |l of those sanpl es | ost.

(Laughter.)

MR. MAYFI ELD: Well, the --

MEMBER PONERS: That woul d keep Bi I | happy
for nonths.

MR, MAYFI ELD: The one thing | have
| earned about Joe Muscara and Bill Cullen is they
don't waste mnuch. So Joe ind his progranms wastes
virtually nothing, and Bill Cullen | think came to us
with the sane viewin life. You don't waste val uable
materi al .

The other side of that is you can only
test so nmuch All oy 600.

There was a presentation to the conmttee
years ago by one of Dr. Shack's colleagues, a
gent| eman by the nane of TomKassner. And one of the
comm ttee nmenbers asked him why does there appear to
be so much data on All oy 600 in all of these different
envi ronnent s?

And | renenber Tom s answer was, oh, every
graduate student loves to test Alloy 600, because

everything cracks it. And we decided maybe that
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hadn't been the best choice of alloy.

Just to transition to the proactive
program when we | ook at howt he NRC manages materi al s
degradation, the box on the lower left goes to
managing identified degradation, typically gets
involved with the regulatory program inspections,
requi red inspections, code activities.

When we start | ooking at, where does the
research program contri bute and bal ance of f agai nst
things that the industry is doing, we |ook at the
eval uation of newmaterials, materials that are being
proposed, Alloy 690 is a material that's being used
regularly as a replacenent alloy. W | ook at
i nspection procedures and techniques for testing
assertions about what can and cannot be done. And
then, finally, we are |ooking at new degradation
nmechani sns.

We tal ked earlier about what can be done
-- mtigation strategies, |ooking at repair and
mtigation strategies. One of the first tests is to
make sure you do no harm or at least to try and maeke
sure you do no harm Steamgenerators -- | think the
vari ed history there is a cl assi c exanpl e where maybe
we shoul d have | ooked a little harder before we noved

f or war d
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So the research program contribution is
really | ooking at the center and right-hand boxes to
test this, not to devel op the solutions, but to have
sufficient information and technical data to support
an assessment about whether a repair strategy really
does hol d up, whether a new material really is going
to performthe way it's being touted. So that really
is our role in this.

MEMBER S| EBER: Vell, let ne nake an
observation. You can agree or disagree with it. But
| renenber back in the 1950s -- and | amthat old --
when | nconel 600, which is what we called it back in
t hose days -- was considered the next best thing to
Super man's kryptonite. And they had not observed
primary water stress corrosion cracking, and so this
was the mracle material which |later on seened to end
up cracking no matter what you did.

MEMBER PONERS: Jack, it behaved just |ike
kryptonite does to Superman. |t damm near killed him

(Laughter.)

MEMBER SI EBER: On the other hand, here
cones 690, and it's being applied in a lot of
different places -- steamgenerators, reactor vesse
heads, and so forth. And to ny knowl edge, there isn't

a |l ot of data.

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

247
MR. MAYFI ELD: That's correct.

MEMBER S| EBER:  And so where you are right
now is here's kryptonite nunber two. And you won't
know until all of a sudden these materials will start
reveal i ng sooner or | ater some of their inperfections.

MR. MAYFI ELD: Left to their own devi ces,
the material s and environnents, you're exactly right.
It eventually wll -- if there's an operative
degradati on nechanism it will self-reveal. Part of
what we're trying to do, and |I believe part of what
the industry is trying to do, is to get ahead of that
curve.

MEMBER S| EBER: Wl l, how do you do it,
t hough, w thout a tremendous anount of testing before
you ever apply to --

MR. MAYFI ELD: Well, right now peopl e had
to nove forward, and so there's precious little
testing, and there are peopl e maki ng sone si gnifi cant
financi al ganbl es.

MEMBER SI EBER:  That's right.

MR MAYFI ELD: Being followed up wth
addi tional testing, |ooking at what do we need to do
in terns of inspection intervals, are there other
mtigation strategi es we need to put into place. And

| think that's really where it's going.
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MEMBER SI EBER:  So you' re rel yi ng on bei ng

abl e to predi ct and defi ne what -- when to i nspect and
how of ten to i nspect and howto i nspect as part of the
-- amjor part of the strategy for new material s?

MR. MAYFI ELD: Wl |, and then devel op t he
under st andi ng that woul d support that.

MEMBER S| EBER:  Yes, okay. But w thout
data, how do you predict?

MR. MAYFI ELD: Well, you have to -- that's
where you have to go get the data and develop the
under st andi ng.

MEMBER FORD: But | don't think the
situation is quite as bad as you are proposing, Jack.
Yes, we've had a whol e | ot of problens over the |ast
30 years. But at the sanme time, there has been a
tremendous increase in the understanding -- the
fundanental of understandi ng many of these cracking
mechani sns for the existing materials.

| f that understanding is any good, then
you can extrapolate it from for instance, 600 to 690
and no change in mcrostructure, etcetera. And if
your predictive nodels are any good, then you shoul d
know where to | ook.

MEMBER PONERS: Peter, I'mwlling to bet

t hat when the guy cane in to advance All oy 600 over
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stainless steel in the steamgenerator tubes he made
t he exact same speech.

MEMBER FORD: | can't answer your question
definitively, because | wasn't around at that tine,
and | haven't worked on PWRs. But | know you are
wong as far as BWRs are concerned. W were way ahead
of the ball, because we understood the nmechani sns on
| ASCC in the core.

MEMBER POVERS: |' mstunned that you say
that, because | just saw a big thing up there that
said, well, we don't understand | ASCC at all.

MR. MAYFI ELD: That isn't what it said.
W're continuing to inprove, but it --

MEMBER S| EBER: | hate to introduce
sonet hi ng t hat woul d degrade ol d conversation, but --
and you may want to nove on.

MR. MAYFI ELD: Yes. Wy don't we -- |et
me turn it over to Joe to talk about this proactive
mat erials degradation initiative. Joe?

MR. MJSCARA: If you don't mnd, nmaybe
"1l follow up on the 690 issue just briefly.
Clearly, when the plants were built, we all thought
600 was a wonderful material. There was data at the
time that indicated otherw se. It wasn't wdely

publicized, and it came out a little bit too late.
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But there was data early on that showed that this
material could crack in primry water.

And wi th respect to the 690, we have sone
dat a, we have sone under st andi ng, particularly for the
primary side. W don't really understand very nuch
what's going to happen on the secondary side, where
there's a lot of crevices and a |lot of places for
corrosion to take place.

We didn't discuss it today, because we've
heard about the generator work before. But let ne
mention very briefly we are doing sonme work on
eval uating t he cracki ng susceptibility of both 600 and
690. Now, the reason we're doing 600 is so that we
have a lot of field experience with 600.

If we're able to test 600 wunder the
appropri ate environnental conditions, we're doi ng sone
addi tional work to define what those conditions are.
We're trying to defi ne what happens in crevices, what
is the water chemi stry in the crevices.

Gven that, we'll run sonme tests under
t hose chem stry conditi ons, both wi th 600 and 690, and
we see how the two behave. W know how 600 has
behaved in the field, and hopefully they will -- we
can buil d a bridge to devel op an under st andi ng how 690

is going to behave in the field.
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And with this stage we do know that 690
cracks. We know sonme conditions under which the
materials cracks, and those conditions could be in
actual plants. One of the things we're trying to do
is to try and bound -- get a feeling for under what
conditions will 690 crack. And that work is planned
and will be going on.

MEMBER S| EBER:  Let ne ask this question.
You know t he conditions and perhaps the chem cal and
envi ronnent al conditi ons where 600 cracks. So you get
a sanple of 690, and you recreate in a test |ab those
sane conditions, and it either cracks or it doesn't
crack.

If it doesn't crack, that doesn't nean
t hat some ot her mechani smor sone ot her conbi nati on of
t hi ngs that doesn't particularly di sturb 600, woul dn't
cause 690 to deteriorate, crack, or whatever.

MR MJUSCARA: Yes. This is why we're
trying to determ ne what aretherealistic conditions.
And we' re doi ng paranetric studies with respect tothe
environnent, the stresses, the dynamc or static
stresses and strains. W' re going to use sanpl es that
are typical of what's in the generator -- is it tubing
or is it fracture mechanics speci nmens.

So we're trying to get a  Dbetter
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under st andi ng of the degradation, both materials --
so, again, we can nmake effective use of the data we
have on 600.

MEMBER SI EBER: | guess there is nothing
el se you can do.

MR, MAYFI ELD: Vell, but it's -- the
potential that 690 is going to crack in situations
that we hadn't anticipated is exactly why you work to
have an effective inspection program

MEMBER SI EBER:  Ri ght.

MR. MAYFI ELD: And the challenge there is
maki ng sure that you' ve got i nspection procedures and
techni ques that will capture things that you-- rather
than fine tune them for the degradati on node that
you' re seei ng today, you need to have sonethi ng that
allows you to do alittle nore general assessnment to
at | east detect sonething that's newly form ng. And
that's the challenge is to |l ook for that.

MR,  MUSCARA: The big challenge wth
i nspection at this point is that 690 i s thought to be
nore resistant. Therefore, industry wants us to
i nspect |l ess frequently. And we don't have the data,
frankly, at this point to say howoften do you need to
i nspect.

MEMBER PONERS: Well, why don't you just
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tell industry, "Look, you want us to inspect |ess
frequently. Good. Bring us the data to defend that
position."

MEMBER SIEBER: To justify it.

MR MAYFI ELD: Well, you sort of start
getting off intothe regulatory policy that the agency
has taken. And what's being done today is to meke
engi neering judgnments based on what limted
information is available and nmaking regulatory
deci sions on that basis, and then to conme back and do
the confirmatory research to say how good a story is
this, and to either support the regul atory deci si on or
to suggest, no, that wasn't quite right.

MEMBER POVERS: Let me ask another
question on -- followng along on Jack's I|ine of
t hought there. He pointed out that 690 i s the answer
to a mai den's dreamnow, and it may not be true. Wy
in your programare you not |ooking at other alloys
that are not so enthusiastically received by the U S.
i ndustry but maybe are viewed enthusiastically by
ot her industries? And I'mthinking of 800 right off
t he bat.

MR. MAYFIELD: | think that we have to
start somewhere, and you need t o nake your i nvest nent.

My understanding is our -- the US. industry has
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| ooked now at 800 and nade a consci ous deci si on to not
go that direction. | think that --

MEMBER PONERS: They're w ong.

MR. MAYFI ELD: Well, they may be. And
that's something that as we ook at some of the
i nternational experience and try and drawon -- inthe
steamgenerator worl d, certainly the Gernman experience
with the All oy 800 has | think been very positive.

So the notionis rather than trying to do
it all ourselves, let's look at where we can
col | aborate, where we can get information from ot her
sources, and build on that.

VEMBER POVERS: | nean, here's -- you
know, i n the abstract, you know, that's a good answer.
But | think Jack's got a point here, that you have
this history that says, okay, everybody said this is

great, and we're going to use it, and it turned out

maybe not so great. |It's not a total disaster, but
it's not so great. And it's unfortunately not so
great on your -- touching on your risk-dom nant
sequences.

kay. So it's one of these things that
you -- you know, you not only fence in the chickens,
you guard t he chi cken coop as well, because it's high

on your risk-dom nant sequences.
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Okay. Now the industry is comng in and
saying, well, we've got another great thing. And you,
NRC, you know, bless this, and so you're doing your
research. But shouldn't vyou, just to protect
yoursel f, be saying, okay, |I'mgoing to al so equally
| ook at these other alloys that other people who are
intelligent individuals and al so have ri sk-doni nant
accidents if selected, and maybe 1'|1 quit approving
t hese 690 al |l oys.

MR. MAYFIELD: And if | could -- yes, you

were tal king earlier about kingdonms. [If my budget
went in the right direction, | would absolutely take
on that kind of program | live in a world where

therearelimted fiscal resources, and we | ook at how
to |l everage those resources by reaching out to the
i nternational comrunity, building on what they have,
and addressing the problemthat is npst prom nent on
our table today.

' m not disputing that that would be a
good thing to go do. Plainly, it would be. The
practicality of it, given where we are today,
financially is just not realistic.

MEMBER SI EBER: There is the additional
guestion as to who i s the designer. You know, should

the regul ati ng agency be the one that is devel opi ng
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materials and saying, "This is a good one; this one
isn't"? O should they be saying, "If you use this
one, you have to have this inspection protocol, use
t hese techni ques, and be able to characterize these
ki nds of indications"?

MR. MAYFI ELD: And, plainly, that's where
we are is nore in that role. W have periodically
exam ned other materials in different context, but we
have | ooked at some different materials and different
approaches, just to see what else is out there. But
those were in the days of much | arger budgets.

MEMBER S| EBER: Well, that's sort of a
policy issue, as | see it.

MR MAYFI ELD.  Yes.

CHAI RVAN BONACA: For Alloy 690, isn't
t here experience conmng from France and every pl ace
there has -- sone of the heads --

MR. MAYFI ELD: They have.

CHAI RVAN BONACA:  -- in the early '90s.

MR. MAYFI ELD: And ny perception is that
the service data we have so far is positive. e
haven't gotten any of those heads through 40 years
yet, but it's positive. | don't think there's --
fromthe information that | have seen, | don't think

there's any question that 690 is a better alloy than
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600, and the associated weld nelts.

And for the materials that were avail abl e
t oday, and that the licensees in this country choseto
use, | don't think there's any question that 690 is a
superior choice to 600.

It is not inmpervium It will crack given
certain sets of conditions. And the test nowis, how
realistic are those sets of conditions, and how
much - -

CHAI RMVAN BONACA: | guess what | was
referringtoisif thereis enough experience, even a
few years. I"m sure that they're reflecting the
frequency of their inspections based on what they
find, and that nmay be interesting to you --

MR. MAYFI ELD:  Absol utely.

CHAI RVAN  BONACA: -- in setting up
expectations for the frequency of i nspecti ons here and
being different for the one for Alloy 600. | nmean,
that should --

MR MAYFI ELD: And we've nmaintained
continuing dialogue with the French and others on
exactly these kinds of issues, both through the
regul atory program and through our research program

VI CE CHAIl RMANWALLI S: Everyt hing you said

isenpirical. This wineis better than that wi ne, you
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know, and this year is better than that year. And
there's no kind of theoretical or intellectual
structure to understandi ng t he nechani snms or fol |l ow ng
why this is better than that, getting --

(Laughter.)

| don't see any of that in here.

MR. MAYFI ELD: Well, if you go back a few
slides you'll see sone hint that i ndeed we would |i ke
to try and devel op sone of that.

VI CE CHAI RVAN WALLI S: | heard water
chem stry nmentioned. There nust be mechani sns for
what happens in these cracks.

MEMBER SI EBER: Well, it's not a sinple
problemto solve.

MEMBER PONERS: My favorite story in that
regard with respect to stress corrosion cracking is
when | joined Sandi a Nati onal Laboratories | came in
to a group of about 11 scientists, and | was the only
one not working on stress corrosion cracking. And
they hadn't figured out the mechani sm

MR, MAYFI ELD: W've had -- Peter
mentioned this international cooperative group on
envi ronnent al | y-assi sted cracking. There were sone
ragi ng debates in that conmunity -- and these are the

serious-m nded technical experts -- is it anodic
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di ssolution, or is it hydrogen enbrittlement?

And | do believe one of the commttee --
at | east one of the comm ttee nenbers, actually two of
them were active participants in those di scussions,
on opposing sides of the issue as | recall.

MEMBER POVNERS: No wonder we -- | nmean
and not hi ng has changed, by the way.

MEMBER FORD: Ckay, guys. We've got 15
m nutes. W should -- this gets a lot of attention,
because it is part of the Conm ssion --

MR. MUSCARA: Well, | don't think I need
to go into a lot of background why we [|ook at
proactive materials degradation. Clearly, the
reactive approach has beeninefficient and costly and,
in fact --

VI CE CHAI RVAN WALLI'S: M point is that
theintellectual mechanisticisthe nost proactive way
you can do it. The list of criteria for proactive --
so don't -- I'm surprised not to hear nore of it
nment i oned.

MR. MUSCARA: | guess we had not di scussed
t he steamgenerator programw th you, because we felt
we had covered it. But in that program we are being
-- it's been one of the few proactive prograns we've

had in recent years. And in that programwe wll be
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| ooki ng at sonme of those issues to try and understand
better the cracking. And the first place to start is
to understand better the chem stry that the nmateri al
experi ences.

MR.  MAYFI ELD: But there are ongoing
activities insonme of these other cooperative prograns
that go to exactly the kinds of nodeling and fairly
basi ¢ approaches tothis. And just inthe interest of
time, | hadn't explored those. W would be happy to
come back and tell you in nore detail about what's
going on, if you'd like.

VI CE CHAI RVANWALLIS: It's significant to
me that you chose not to nmention that.

MR. MUSCARA: Well, | was going to nmention
it in my viewgraph.

MEMBER POVNERS: Unfortunately, G aham I
suspect if they had cone in and said, "W're focusing
heavily on the nechanistic,” one of the commttee
menbers woul d have sai d, "5, 000 peopl e are doi ng t hat,
and they haven't made progress in the |l ast 20 years.
What mekes you think you will in the next five?"

MEMBER FORD: Well, let's nove on.

MR. MJSCARA: (Okay. So we -- over the
| ast few nonths, we've been thinking about this

proactive materialisticrelation, mainly because there
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has been a concern or a question asked from our
chai rman that effectively chall enges us to decide or
determ ne what is the next big problem and are we
ready? What are we going to do about it?

So we've been thinking about how to
approach this problem How can we be nore proactive?

Clearly, thefirst stepistoidentifythe
material s and the conponents that are susceptible to
vari ous cracki ng or degradati on nechani sns. Sointhe
first step we want to identify locations where
degradation could reasonably be expected in the
future.

Todothis, I was | ooking for a structured
appr oach. Clearly, we need to depend on expert
opi nion, expert elicitation. But | wanted to have
some structure to this approach, and |I've | ooked at
t he PI RT process and deci ded that this process can be
used for evaluating locations in the plant where we
coul d expect degradati on.

VEMBER S| EBER: Isn't that part of the
Davi s- Besse action plan?

MR, MJUSCARA: No.

MEMBER SI EBER.  No? kay.

MR. MUSCARA: Now, we do need to nmake sone

changes. At |east we need to adapt the PIRT process
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for this issue. It's somewhat different than what
PI RT has been used for in the past. |In the past, in
fact, PIRT has been used for very focused --
eval uation of a very focused problem and here is a
fairly broad probl em

But there are alot of simlarities. For
exanpl e, when one |ooks at the phenonenon in the
standard PIRT, and in those generally related to
t hermal hydraul i c phenomena, a simlar situation for
us i s the degradation mechani smthenselves. So the
phenonena becone the degradati on mechani sm

If we look at the scenario from the
traditional approach versus what we need, in our case
the scenario is really the stressors that these
mat erial s woul d experience. So the scenarios for us
woul d be things like the material, the environnent
with respect to chemstry tenperature stresses,
irradiation enbrittlenent, and so on. So our
scenari os are the stressors.

At any rate, we decided that this PIRT
process could work. And because of its structure |
think it would give us a disciplined way to go about
this. And our thoughts are that we would have a
panel . Wthin this PIRT panel, we're thinking about

seven menbers with a PIRT technical | eader
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Anongst these seven nenbers | would |ike
to have five material s degradati on experts, a systens
expert, and an expert that has materials experience
but al so cones fromthe operating plant. So he has
operating plant experience wth know edge and
mat eri al s.

We foresee running about six neetings.
Three neetings woul d be concentrating on the PAR and
three neetings on the BWR W plan on devel oping a
| ot of information before hand, backgr ound
information, that the experts need to have. W don't
intend on developing information degradation
nmechani sns, because t he experts have t his i nformation.
They know this.

But we need to devel op i nfornmati on on what
t he conponent is, what its function is, what are the
stresses that it sees, so that they can decide from
t hose parameters whether there's a potential for
degradati on. So before we start the panel, we plan on
pulling together a Ilot of information on the
conponents, the materials, and the stressors.

There i s information avail abl e that we can
start, for exanple, fromthe GALL report. One thing
that we want to do beyond GALL is -- the GALL report

i s based on experience of the past. W're trying to
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| ook forward, sowe'll start with GALL, but we need to
t hi nk about potential for cracking in the future,
because initiation tinmes may be |onger -- we just
haven't experienced themyet -- or maybe because of
sone new degradation nethods that are operating.

So in our work we | ook at past experience,
but are also trying to project forward and consi der
ot her potential degradation mechanisnms and | onger
initiation tinmes.

The results of this will then be revi ewed
by an international group of experts. Cdearly, we
cannot have too | arge of a panel, because we woul dn't
get anyt hing done. And, of course, it's quite costly.
But we do want to have the results reviewed by a
br oader group. So we wll have sone independent
review of the results.

But given that we have identified the
mat eri al s and t he conponents of interest, we t hen want
to determ ne what can be done to proactively predict
degradati on and be able to manage it. Fromour side,
we want to be able to devel op the database or the
foundation for having regulatory activities in place
t hat woul d keep t he degradati on frombecom ng a safety
i ssue.

Fromthe industry side, of course, there
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woul d be interest in even avoiding the degradation.
If you're now identifying the potential, there are
things that can be done to avoid it. So in that
context, we want to review and evaluate in-service
i nspection and continuous nonitoring techniques for
t he conbi nati ons of materials in geonetries where we
expect the degradation.

If we find that the i nspection techniques
are not reliable, thenthereis aneedto do new work.
You know, what needs to be done to develop the
appropriate inspection techni ques?

If we find that the periodic in-service
i nspection techniques are not adequate to detect a
particular problem that my be progressing nore
rapidly, then there may be a need for continuous
nmonitoring. Those kinds of things will be determ ned,
eval uated, and recommendations will be nade.

W also want to review and evaluate
techniques that could anmeliorate the stressors to
prevent the expected degradation. That is, it's quite
possible for a particular conponent that by just
changi ng the tenperature a few degrees that you nay
not expect a problem So we want to identify those
ki nds of things. Can we do sonething with the stress

state, maybe the residual stresses?
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I naddi tion, assum ng that t he degradati on
occurs, then one would need to consider replacenent
materials. And so within our work, we would plan on
reviewi ng and eval uating potential new materials for
repl acenent. O course, if the industry does not
intend to use new nmaterials for replacing the
conmponent, and they use the sanme material, then we
need to have gui dance on, well, then, maybe you need
to have a different in-service inspection program

So given a nore resi stant material, maybe
the inspection program does not need to be as
rigorous. But with the old material, which is still
susceptible to cracking, then there nmay be nore
requirements with respect to in-service inspection.

| n addi ti on, when one repai rs a conponent,
we find clearly fromour experience that degradation
often occurs inrepaired areas. And that's because we
wind up leaving the material in a -- with a poor
m crostructure and hi gh resi dual stresses. Sothere's
a need to review and eval uate fabrication techni ques.

W1l the fabricationtechniques that wll
be used for repl aci ng a conponent be adequate for the
future operation of the conponent? | believe there
will be a need to do additional work on really the

wel di ng processes, so that you control the welding to
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mnimze stresses and to optimze mcrostructures.

These ki nds of things can be done. W' ve
done sone work in the past with respect to trying to
predi ct sensitization of stainless steel. W found
that you could do this. W were really studying how
different welding procedures would sensitize the
mat eri al, but we found that by varying the paranmeters
you could -- in effect, anneal inside surface, and the
resolution of the material, which would have left it
not suscepti bl e.

So the stresses could be mnimzed, and
the mcrostructures could be optimzed. So that's

something that needs to be |ooked at, review and

eval uat e, and then nmake reconmendations for
devel opnents. It doesn't say that we will do those
devel opnents, but we would Ilike to nake the

observations and the reconmendati ons.

MEMBER POVERS: | guess, once again, |
come back to saying, how far do you go in trying to
teach the industry how to make good wel ds?

MR. MUSCARA: Well, again, fromour point
of view, if industry cones in and repairs a conmponent,
and l eaves it in worse condition than it was, we need
to make our own decisions. Wat do we require from

t hose conponents? Do we require nore inspection?
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Less i nspection?

So we need to understand i f the particul ar
repair procedures wll |eave the conmponent in a good
condition or not. Now, if it's not in a good
condition, then it's our responsibility to indicate
t hat you need to do better nonitoring. And if they do
use a better procedure, then we knowthat we don't --
we can accept a different inspection program

So | think it's still part of our
responsi bility to knowhowwel | these techni ques wor k.

VEMBER POWERS: But why isn't that one
where you just asked --

MR MJSCARA: |'m showi ng --

MEMBER PONERS: -- this repair that you' ve
made has |l eft the material in a better condition than
it was?

MR,  MUSCARA: well, | think, again, if
we're | ooking at the reactive approach, we w nd up
often nmaking not necessarily the best decisions.
Sonetinmes too conservative. But if you have a
probl em and you have to repl ace a conponent, there's
no time to start looking into a better or poorer
repair procedure, or even naking the case on how good
t he procedure is.

The fact is that the plant wll be
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repaired and it's going to go back out. And the
probl em we have left is, how do we deal with this?
how do we deal for its future operations?

MR.  MAYFI ELD: Wl |, one of the other
points to not | ose sight of, Dana, is that -- and it
goes to Joe's last bullet about the expected
interaction with the industry on this. These are
t hi ngs that we believe need to be dealt with. | think
you have gone to -- we necessarily think we're going
to deal with all of them

And where we are today, at |east where |
am |"mnot convinced how nuch of this is -- really
falls to the NRC to fund, and how much of it is us
trying to encourage others to spend t he noney to chase
t he subj ect.

MEMBER POAERS: |' mabsol utely persuaded
that it's useful and worthwhile for NRC to invest
sonething in this area. What |I'mstruggling with is
how to make it finite.

MR. MAYFIELD: I'msorry. Howto what?

VEMBER POVERS: How to nake it finite.
It's very clear to me that it's nore -- they're not
i nvesting enough. Quite frankly, to be blunt, the
Commi ssion right nowis vul nerableto anincredible --

if you have a Davis-Besse-like incident in a plant
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t hat you' ve given a |icense extension to, now!l would
expect the Comm ssion would get an opportunity to
explain that to the Congress in various subcommttee
neetings and things like that. So it's clear they
need to invest sonething.

But, you know, what's the limt on it?
That's what |'m struggling wth.

MR. MUSCARA: But, again, at this stage,
as | thought | had stressed, our role right nowis to
revi ew and eval uat e and reconmend. So, but the review
and evaluation will have a feeling for --

MEMBER POWNERS: But you see, Joe, we've
conceded, we've nutually agreed that to review
effectively, you have to be know edgeable in the
field. And you cannot beconme know edgeable in the
field sinply by reading the literature.

MR MJSCARA: That's correct. Yes.

MEMBER PONERS: And, | nean, that is an
assunption that this conmttee has agreed -- not just
wi th you, but throughout research. W' ve agreed that
that is the case, and | think we understand why that's
t he case.

And so now how nuch do we have to do to
become a know edge reviewer of what the industry

proposes?
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MR. MUSCARA: Well, maybe let's put that

off until 1'mfinished, because --

MEMBER POVWERS: Sure. That's where |I'm
struggling with it.

MR. MAYFI ELD: Very qui ckly, we don't have
t he answer either.

MVEMBER POVERS: ["m sure we don't. I
nmean, |'msure we don't.

MR. MAYFI ELD: And that where it's in the
eye of the beholder, what's -- you know, when is
enough enough?

MEMBER SI EBER:  One of the issues is that
where you are right nowis sort of an after-the-fact
deal , whereas the repair procedures in the ASME code
is beforethe fact. And the problemw th dealingw th
the code is that it noves at such gl aci al speed none
of uswill livelong enough to see themactually shape
up the code, where, you know, you draw-- circunscri be
what the appropriate repair procedures are.

And so you're forced to do sonet hi ng, and
| guess | come away -- first thought -- that what
you're doing is probably the right thing.

MR. MUSCARA: Second-to-the-last bullet,
revi ewand study potenti al newdegradati on nechani sns,

this effectively conmes partially fromtheresults from
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t he PIRT. W will, I'"m sure, discuss and debate
different conponents and environment conbinations
where we don't know enough. W have a suspi cion t hat
cracking may occur, but we don't know enough.

As part of the PIRT, those areas where we
have a suspicion that degradation is possible, but we
don't have enough know edge, that's an area where we
think we need to devel op sone additional know edge.

Again, as exanmples, we don't have
experi enced degradati on yet in a particul ar conponent,
but that may be a matter of time. Do we know enough
about the crack initiation times for particular
materials and environments? So it may be that we wil |
have to address this in getting a better understandi ng
of particular aspects of different degradation
nmechani sns.

Finally, I had a bullet here on industry
and i nternational interaction. Again, we've only been
| ooking at this for the last three or four nonths.
But 1've had the opportunity to discuss this issue
with the two nmain international neetings and
conferences. Andthereclearlyis atrenmendous anount
of interest inthe willingness to support workinthis
ar ea.

W have al so di scussed this with EPRI, in
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particular doing the first step -- identifying the
materials and conponents that are susceptible to
degradation. They are effectively telling me, yes,
we're interested. Now, I'mtrying to go beyond that.
I'"'mtrying to get to the next step.

Just in the last couple of days 1've
talked with Mke Robinson, who is heading the
technical commttee for the industry devel oping this
new degradation -- materi al s degradati on program And
we are going to get together within a week or two to
sit across the tabl e and di scuss what we are pl anni ng
on doi ng, what they are planning on doing, but, in
addition to that, how they can cooperate and hel p us
do this work.

And so, in effect, we agreed that we need
to go beyond "we're interested.” They need to get to
t he point where they can nmake sonme conmtnents, and
we've agreed we will start doing this. So that's
going to go on over the next couple of weeks.

But | think with respect to identifying
| ocations, in order to be proactive we have to do
this, and we have to get going on that issue.

There has been so nmuch interest, and in
particular we had a -- one of our international

neeti ngs i n Canada on t he generator programtwo weeks
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ago. | was approaching the subject at a side
di scussion, and there was, again, some trenendous
interest therein participating, wanting to cooperate
in doing work in this area

So the conclusion |I've come to over this
| ast week is that originally |I thought let us do the
first step. Let's identify the areas of interest and
then start devel oping the prograns around us. \What
needs to be done with reviewing and evaluating
i nspection and repairs and the materials, etcetera.

Well, it seems to me that wth the
interest that is avail abl e, you al ready know enough of
sone of the areas that need to be addressed that |
need to start another group concurrent with the work
that's going on to identify the locations, to start
pl anni ng and exploring the research program

So the thought here is to get together --
maybe | shoul d menti on nunbers. At the first neeting
| had 24 scientists and engineers and governnent
agency people indicating that they had an interest in
participating. And |'ve picked up additional support
fromthe other neetings.

So there is alot of interest. What |'m
trying to do is pull together government agencies,

i nternational governnment agencies, fundi ng agenci es,
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and researchers to toget her work out a plan. Wat are
t he areas that need to be i nvestigated? What woul d be
t he objectives of the work? How far can we take the
wor k?

Devel op the program and then to have a
coordinated i nternational effort to address all of the
wor k. So each country's organization will do a snall
pi ece of the work, but together we can get all of the
wor k done.

And |'ve approached several people with
this idea. It seens to be sonething people want to
do. So | want to explore this. Sony feeling is that
we should be able to identify the areas of interest.

We should be able to identify a broad
programt o address the i ssues -- whether it's interest
fromthe regulator or fromthe NSSS vendor, from a
fabricator, that the overall programwoul d be defi ned
and pieces of it will be done in different places, but
coordi nated cooperatively so everybody can take
advant age of it.

So inmy thinking at this point, this is
where we're going. W do plan on starting the PIRT
process hopefully this year. And we do hope to get
contributions for that fromthe industry al so.

MEMBER PONERS: Can | chat with you just
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alittle bit about the PIRT process? | cone at it as
a person who was extrenel y ent husi asti c about the idea
of taking PIRT, which had been devised initially in
the thermal hydraulics realm and applying it to sone
of these phenonenol ogi cal issues, |ike the high-burnup
fuel issue.

And we actually saw pretty good success
when it was applied in the high-burnup fuel issue as
the front end of their programto deci de what areas
shoul d they pursue, because there is essentially an
infinite anpbunt that you could do. And so what were
the things that you ought to do based on your best
understanding? And | think they did an outstanding
j ob.

Since that time, |'ve participated in a
coupl e of these exercises, and the npbst recent one of
which | canme away just absolutely infuriated at the
way it was organi zed and run, because despite the name
-- Phenonena ldentification and Ranking Table -- it
became a structure identification and ranking
exerci se.

And in trying to think about howit could
be done better, |I hearken back to what | think was one
of the discoveries in the expert elicitation process

-- if Dr. Apostal akis was here, he would say it's an
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expert opinion elicitation process -- that one of the
things that you will find is expensive about PIRT as
you get these experts together -- and it takes thema
long time to focus on your problem-- is you m ght
findit useful, because you have atechnically-skilled
set of staff and a technically-skilled set of
contractors working for you, to create a strawdog for
themto work from rather than putting the aspiration
and say invent this out of whole cloth.

Because | think the formalisns that have
been ascri bed t o phenonena i denti ficati on and ranki ng
can easily take over, and you can easily |ose out,
especially in the phenonena aspects of it, to this
formalism Because, | nean, quite frankly, the
t hermal hydraulicists had a wonderful idea on doing
these things, and they carried it out very nicely.
Well, sonmetines it's been done very well for thernmnal
hydraul i cs, but you cannot take that formali smexactly
and translate it into this field. And you have to
make some adjustnents and --

MR MJUSCARA: | agree. And this is why
|'ve saidit's a PIRT-1i ke process. W really | ooked
at -- | spent a day with Brandt, and of course we had
sone differences of opinion a nunber of times. |'m

trying to use as nmuch of that process as | can, but,
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in fact, you know, it's a sophisticated expert
elicitation process.

For that reason, we're doing a l|lot of
| egwor k ahead of tinme. W're trying to get a |lot of
background i nformation. And, infact, we are goingto
fill out, you know, an exanple, so that our at our
first meeting this will be discussed with the experts
and - -

MEMBER POVNERS: That's going to pay off
for you big tine, because what they've done on the
coated-particle fuel | think is just a waste of tine,
because it's all formalism And, | nean, vast areas
of phenonmena are just hiddenincurt little structural
statenents, and you have to be very careful about
t hat .

MR. MUSCARA: And hopefully we won't get
hung up on the formalism But 1'd like to take
advant age of the structure. So --

MEMBER PONERS: | think it's a fantastic
i dea, and the greater diversity you can get in your
panel w thout having it become unwieldy -- | think in
t he hi gh-burnup fuel they got trenmendous diversity,
and it paid off very well. But | think they paid for
having a certain unwi eldiness to it.

MR. MAYFI ELD: But that's, frankly, why I
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like Joe's approach of starting with a sonewhat
smal | er panel, get sonething, and then vet that with
a much | arger audi ence.

MEMBER POVERS: Yes. | mean, that's
probably a really good i dea, because you really want
diversity, but the unwieldiness will just kill you.

MR,  MJSCARA: One of the aspects we
di scussed with Dr. Boyack was, you know, for PWR you
want to have these other experts. For the BWR --
said, no, for this problem for degradation, | want
the BWR guys to be there when we discuss the PWR
because it's experience that they could use.

So |'ve decided not to have two separate
panel s, but have the sanme panel, essentially with the
same expertise, but taking advantage of both sides.

MEMBER POVERS:. See, what you're seeing
wi th Boyack is this structuralismhere. You know, to
find the reactor, just find the accident. And you
don't have to do that, because you're working in a
phenonenol ogi cal area.

MR. MAYFI ELD: And that's exactly where
we' ve been trying to go.

Wth that, unless there are other
questions, M. Chairman, that's all we have to say.

MEMBER FORD: M ke, Joe, thank you very
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much, indeed. | understand that there i s no request
fromyou for a letter --

MR. MAYFI ELD: That is correct.

MEMBER FORD: -- on this, and the
information you give to us will be useful for the
research report, |I think. And it will also be useful

background for thetal k tonmorrowto t he Conm ssi oners.

Are there any other questions fromthe
comm ttee? No?

MEMBER POVERS: | mean, have you got all
day? |'mstruggling heroically here.

MEMBER FORD: Thank you very nmuch, i ndeed.

Mario, it's yours.

CHAI RVAN BONACA:  Yes. Thank you very
nmuch.

Ckay. | think we are going to go off the
record now and take a break. W' |l get back at 20 of
6:00. We need to go through the presentation, the
slides for tonorrow. And the other thing | woul d have
liked to do is to read Tonmis |letter on security and
saf equards, give himsone feedback on it.

(Wher eupon, at 5:25 p.m, the proceedings

in the foregoing matter went off the

record.)
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